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INTRODUCTION
(1)Breast cancer is the commonest malignancy among women globally . 

It has now surpassed lung cancer as the leading cause of global cancer 
incidence in 2020, with an estimated 2.3 million new cases, 

(1,2)representing 11.7% of all cancer cases  . In India, the incidence has 
increased signicantly, almost by 50%, between 1965 and 1985. As per 
the GLOBOCAN data 2020, in India, Breast Cancer accounted for 

(1)13.5% (178361) of all cancer cases and 10.6% (90408) of all deaths  . 
The high mortality rate in India can be attributed mainly to early age at 
presentation, diagnosis at an advanced stage, delayed access to 
effective breast cancer screening programs, and limited access to 

(3)treatment .

Genetic predisposition for familial early-onset breast cancer accounts 
for approximately 5–10% of all breast cancers and 7–10% of all 
ovarian cancers. BReast CAncer (BRCA) susceptibility genes BRCA1 
and BRCA2 are mainly associated with hereditary breast and ovarian 
cancer (HBOC) syndrome and present an estimated 45%–65% 
cumulative lifetime risk of developing breast cancer and an 11%–39% 

(4,5)risk of ovarian cancer .  In India, the prevalence of BRCA1/2 
mutation varies from 2.9% to 38% among families with genetic 

(6).  predisposition toward hereditary cancers BRCA mutations are the 
predominant genetic mutation in hereditary breast cancer patients, 
although few other rare mutations can be seen , which includes 
TP53,PTEN etc. There is ample evidence to suggest knowledge of 
BRCA mutation in breast cancer patients have role in specic 
treatment recommendations , spreading across role of prophylactic 
risk reduction contralateral mastectomy , bilateral salpingo 
oophorectomy, screening of family members at risk of harboring the 
mutation, use of targeted therapy like Poly (ADP-Ribose) Polymerase 
(PARP) inhibitors. With HBOC being linked to early-onset breast 
cancer and increased susceptibility to other cancers, early screening 
for BRCA mutations has become a pressing need.   Though genetic 
counseling  for BRCA mutation testing is common in most of the 
developed countries, India still faces several challenges in 
mainstreaming the same like lack of enough qualied genetic 

counselors , economic burden of genetic testing which ranges on an 
average INR 20000 – 30000 across various platforms, social stigma 
associated with cancer diagnosis and therapy, anxiety etc.

Aims of this study are
1) To identify the proportion of patients at risk for hereditary breast 
cancer in our cohort
2) To identify BRCA gene mutation positivity rate with prevailing 
genetic testing practices.
3) To identify the proportion of BRCA positive patients that have 
undergone risk reduction practices.

MATERIALS AND METHODS:
A retrospective analysis was done on patients who have undergone 
surgical treatment of carcinoma breast , either by mastectomy or breast 
conservation surgery from January 2017- December 2022 in our 
institute, which is a tertiary care centre in Urban Bengaluru. Through 
analysis of clinical records and a combination of telephonic 
conversation and followup at the clinic, Demographics of patient 
including Age at diagnosis, socioeconomic status, details of surgery 
and adjuvant treatments, histopathology and receptor status have been 
collected. Patients who were candidates for genetic counselling and 
testing  as per National Comprehensive Cancer Network (NCCN) 
guidelines (Age at diagnosis less than 45 yrs, family history of breast or 
ovarian cancer, Triple negative breast cancer less than 60 yrs age, 
second primary breast cancer) were isolated. Of these, patients who 
underwent Genetic testing for BRCA 1 and 2  using Next generation 
sequencing (NGS) were identied and  then followed up the BRCA 
positive patients that have undergone Risk reduction surgeries or kept 
under observation. In the patients who were eligible for genetic testing, 
but did not undergo testing were evaluated for the reason which may be 
economic burden, social stigma, lack of genetic counseling facilities, 
or others.

RESULTS:
216(n) patients were included in the study with age ranging from 25-83 
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ABSTRACT
Breast cancer is the commonest malignancy among women globally. Genetic predisposition for familial early-onset breast cancer accounts for 
approximately 5–10% of all breast cancers and 7–10% of all ovarian cancers. Though genetic counseling  for BRCA mutation testing is common in 
most of the developed countries, India still faces several challenges in mainstreaming the same .Aim of this study is to identify the proportion of 
patients at risk for hereditary breast cancer in our cohort and to identify BRCA gene mutation positivity rate with prevailing genetic testing 
practices. A retrospective analysis was done on patients who have undergone surgical treatment of carcinoma breast , either mastectomy or 
conservation surgery from January 2017- December 2022 in our institute. Patients who were candidates for genetic testing and counselling as per 
NCCN guidelines were identied and followed up with regards to genetic counselling and testing for BRCA 1 and 2 genes. Patients who underwent 
risk reduction surgeries were noted. 216(n) patients were included in the study. 97 patients (44%) among them were identied to have met the 
criteria for genetic testing as per NCCN guidelines. Of these patients , 26.8% have undergone genetic testing for BRCA 1 and 2 . 12 patients 
(46.1%) were tested positive for BRCA 1 or 2. 8 of those 12 patients (60%) were less than 45 years of age. Out of these 12 patients , 4 ( 33.3%) have 
undergone risk reduction surgeries, while others have opted for observation or relapsed at a later date . Overall Hereditary breast cancers comprised 
5 % of the study population. Hereditary breast cancers can be managed better with effective genetic counseling and testing practices , which are still 
not accessible to most population in developing countries like India. Awareness regarding genetic testing and prophylactic surgeries should be 
included in healthcare management of breast cancer.
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years and mean age of 51.4 years. 75 patients ( 34.7% ) were less than 
45 yrs of age at diagnosis. Most of them belonged to lower 

(11)socioeconomic class as per modied kuppuswamy classication . 
While  107 patients(49.5%) had  carcinoma of right breast,  106( 49%) 
patients had carcinoma of left breast and  3 patients (0.5%) had 
bilateral carcinoma breast. 148 patients (68.5%) underwent modied 
radical mastectomy and 68  patients (31.5%) had breast conservation 
surgery. Histopathology revealed Invasive  Ductal carcinoma No 
Special Type  in 203 patients , Invasive lobular carcinoma in 2 patients 
and 11 patients were noted to have special types of Invasive ductal 
carcinoma ( mucinous, colloid, metaplastic ). Out of 167 patients that 
had IHC testing done,  81 patients (48.5%) are Luminal A and B,  21 
patients (12.5%) are Her 2 positive , 23 patients (13.7%) are Triple 
positive and 42 patients (25.7%) are Triple negative. 35 patients ( 
83.3%) with Triple negative Breast carcinoma are less than 60 yrs of 
age.

As per NCCN guidelines 97 patients (44%) among them were 
identied to  have met the NCCN criteria for genetic testing . Of these 
patients , only 26 patients (26.8%) have undergone genetic testing for 
BRCA 1 and 2 . 12 patients (46.1%) were tested positive for BRCA 1 or 
2.  8 of those 12 patients (60%) were less than 45 years of age. Out of 
these 12 patients , 4 ( 33.3%) have  undergone risk reduction surgeries, 
while others have opted for observation 4 out of those 8 patients (50%) 
who opted for  observation had recurrence or metastatic disease or 
second primary in the follow up period . 71 patients who were eligible 
for genetic testing , but did not undergo the same due to  economic 
burden ( 20 patients) , social stigma ( 15 patients) and lack of 
information or genetic counseling facilities in 30 patients , 
miscellaneous reasons in 6 patients.

DISCUSSION:
Breast cancer in Indian population is noted to have early age at 
diagnosis and advanced presentation when compared to the western 
population. Mean age of our study population is 51 years,  which 
corresponds to average age of breast cancer in Indian women. Around 
34.7% of patients presented early and  Heriditary breast cancers with 
BRCA positivity is relatively underestimated in Indian community due 
to various socioeconomic reasons and accessibility to genetic testing ,  
which is evident from our study wherein only 26.8% of the eligible 
study population had undergone genetic testing. Overall, 5% of our 
study population were tested positive for BRCA 1/2 , but among 
patients who underwent genetic testing, 46% of them were tested 
positive for BRCA 1/2 , which is comparable to the prevalence of 
BRCA mutation in similar studies done on Indian population.  In a 

(9)study by Singh et al ., 1000 patients with breast and /or ovarian 
cancers were screened for mutations, 30% of the study population 
were mutation positive, of which 84.9 % were BRCA 1 or BRCA 2 
positive. Overall prevalence of BRCA mutation in that study was 30 %. 

(6)Vaidyanathan et al ., studied BRCA 1 and 2 mutation prevalence in 61 
patients of breast cancer with positive family history and cumulative 
BRCA 1 and 2 detection rate was 28% in the study population.

60% of patients tested positive for BRCA in our study were less than 45 
years, and 58.3% of patients had Triple negative breast cancers 
(TNBC) highlighting the fact that these cancers present at an early 

(12) stage and are aggressive in nature. Lakhani et al., reported that 90% 
of BRCA1-related breast cancers were estrogen receptor-negative 

(12) compared with 35% in controls. In the same study of Lakhani et al
79% of BRCA1 tumors were progesterone receptor-negative, 
compared with only 41% in sporadic tumors. Only 26.8% of patients 
eligible for genetic testing , have undergone testing owing to several 
factors like nancial constraints, fear of emotional burden on family, 
lack of information and genetic counseling facilities, and social 
stigma. 

CONCLUSION:
Hereditary breast cancers can be managed better with effective genetic 
counseling and testing practices , which are still not accessible to most 
population in developing countries like India. Awareness regarding 
genetic testing and prophylactic surgeries should be included in 
healthcare management of breast cancer. It is the duty of primary 
physician to increase awareness and promote genetic testing in high 
risk individuals.
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