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BRCA associated carcinoma breast emerges within subjects 
demonstrating a concomitant BRCA germline mutation. Neoplasm 
frequently manifests as a high grade, invasive ductal carcinoma 
breast of no special type (NST). Generally, BRCA associated 
carcinoma breast is accompanied by BRCA1 germline mutation 
wherein BRCA1 associated breast cancer is devoid of cogent 
classification by World Health Classification (WHO). Tumefaction 
is additionally designated as BRCA1 related breast cancer or 
BRCA1 germline mutation related breast cancer [1,2]. BRCA1 
germline mutation is observed in ~3% breast carcinomas. 
In contrast to sporadic carcinoma breast, BRCA associated 
carcinoma enunciates significantly diverse histopathological 
and molecular characteristics. Tumefaction exhibits prominent 
lymphocytic infiltrate and a ‘pushing’ tumour perimeter [1,2]. 
Generally, neoplasm is immune non-reactive to oestrogen 
receptors (ER), progesterone receptors (PR) and HER2neu and 
is designated as ‘triple negative’ whereas molecular neoplastic 
manifestation is basal-like and of intrinsic subtype [1,2]. BRCA 
associated carcinoma breast frequently exemplifies a hereditary 
predisposition, a factor which contributes to disease emergence. 
Around ~25% of BRCA associated carcinoma breast occur as a 
component of hereditary carcinoma breast [1,2]. Majority (60%) 
of incriminated subjects delineate emergence of BRCA associated 
carcinoma breast or carcinoma ovary by 70 years. Cogent genetic 
and environmental factors can alter proportionate emergence of 
carcinoma breast with accompanying BRCA1 germline mutations 
[1,2]. In contrast to sporadic or non BRCA1 / BRCA2 carcinoma 
breast, factors predicting disease emergence appear as age of 
disease onset < 50 years and immune non reactivity to HER2neu, 
oestrogen receptors (ER) and progesterone receptors (PR) [1,2]. 

BRCA1 is a tumour suppressor gene situated upon 
chromosome 17q21 and appears as an enlarged gene comprised 
of 5592 nucleotides which is prone to germline mutations  

 
across the entire gene. Hot spot mutations are generally absent.  
Majority (80%) of mutations induce a premature stop codon 
[1,2]. Majority (> 80%) of associated carcinomas breast may 
depict BRCA1 germline mutation carriers. Besides, wild type 
allele may disappear due to loss of heterozygosity (LOH) [1,2]. 
BRCA1 protein is critical in generating appropriate reaction 
to DNA injury, especially double strand break repair of DNA by 
homologous recombination. BRCA1 deficiency induces defective 
repair of DNA double strand break with consequent chromosomal 
instability and expedited tumorigenesis [1,2]. Deficit of p53 gene 
is an essential criterion for genesis of carcinoma breast in subjects 
with BRCA1 germline mutation carriers. In contrast to sporadic 
carcinoma breast, around 40% of BRCA1 associated carcinoma 
breast demonstrate a p53 genetic mutation [1,2]. BRCA2 is a 
tumour suppressor gene situated upon chromosome 13q12-
13 [1,2]. BRCA associated invasive carcinoma breast exhibits a 
specific pattern of chromosomal gains and losses as detected by 
array comparative genomic hybridization (CGH) or multiplex PCR 
(MLPA) analysis. 

Requisite genetic testing is recommended in subjects with 
recently detected carcinoma breast or high-risk neoplasms 
contingent to criterion defined by National Comprehensive 
Cancer Network (NCCN). BRCA1 germline mutations can be 
discerned with DNA sequencing analysis of breast neoplasms 
[1,2]. Roughly 25% carriers of BRCA1 and BRCA2 genetic mutation 
may be overlooked with contemporary genetic analysis [1,2]. 
Characteristically, subjects < 50 years are implicated as BRCA 
associated carcinoma breast enunciates an antecedent disease 
emergence. The neoplasm is commonly delineated in specific 
population groups or individuals depicting a family history of 
carcinoma breast and carcinoma ovary or certain infrequently 
discerned malignancies. Generally, neoplasm is immune non-
reactive to oestrogen receptors, progesterone receptors and 
HER2 neu (triple negative) [1,2]. Upon microscopic examination, 
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high grade, invasive ductal carcinoma is commonly expounded. 
Tumefaction exhibits abundant aggregates of intra-tumour and 
peritumoral lymphocytes. Alternatively, invasive breast carcinoma 

with medullary features is frequently exemplified [1,2] (Figures 1 
& 2) (Table 1). 

Figure 1: BRCA associated carcinoma breast depicting significant cellular and nuclear pleomorphism, hyperchromatic nuclei with 
nuclear hyperplasia and prominent mitosis [6].

Figure 2: BRCA associated carcinoma breast delineating preponderant cellular and nuclear pleomorphism, vesicular nuclei 
with prominent nucleoli and significant stromal invasion. Red cell extravasation and stromal elastosis is seen. Mitotic activity is 
discernible [7].
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Table 1: Molecular classification of invasive carcinoma breast (NST) [2,3].

Luminal A Luminal B HER2/neu Basal-like

Gene expression
Express low molecular 

weight CK, high hor-
mone receptors

Express low molecular weight CK, 
moderate to low hormone receptors High HER2neu, low ER Basal epithelial genes, basal 

CK, low ER/ HERneu2

Clinical & biological 
features

50% invasive car-
cinoma ER+/PR+/ 

HER2neu- 

20% invasive carcinoma ER+/PR+/ 
HER2neu variable, grade/prolifera-

tion>luminal A 

15% invasive carcinoma 
ER-/PR-/ HER2neu+ mutat-
ed TP53, high grade/prolif-

eration, LN metastasis

15% invasive carcinoma 
ER-/PR-/ HER2neu-, high 
proliferation, TP53 mutat-

ed, BRCA1 dysfunction 

Histologic correlation

Tubular, cribriform or 
classic lobular carcino-
ma, low grade invasive 
ductal carcinoma (NST)

Invasive ductal carcinoma (NST), 
micropapillary carcinoma

High grade invasive ductal 
carcinoma (NST)

High grade invasive ductal 
carcinoma (NST), metaplas-

tic carcinoma, medullary 
carcinoma

Efficacious therapy Endocrine therapy, che-
motherapy variable 

Endocrine therapy <luminal A, 
Chemotherapy >luminal A Trastuzumab anthracyclins 

No response to endocrine 
therapy or trastuzumab, 

sensitive to platinum-based 
agents/ PARP

Prognosis Favourable Inferior to luminal A Unfavourable Unfavourable 

ER- oestrogen receptor, PR-progesterone receptor, CK-cytokeratin, NST-no special type, LN- lymph node PARP-poly-adenosine diphosphate 
ribose polymerase.

BRCA associated carcinoma breast is immune reactive to basal 
or myoepithelial cell markers as CK5/6, CK14, EGFR, hypoxia 
related proteins as HIF1a, GLUT1, CAIX or cell cycle related 
proteins as cyclin A, cyclin B1 or cyclin E. Ki67 proliferation 
index is elevated [3-5]. The neoplasm is immune non-reactive 
to oestrogen receptors, progesterone receptors, HER2neu, 
oestrogen receptor associated genes as BCL2, p27, cyclin D1, p21, 
p16, CD4, luminal cell markers as CK8/18 and variably immune 
non-reactive to BRCA1 [4,5]. BRCA associated carcinoma breast 
requires segregation from invasive carcinomas breast emerging 
from various mechanisms of BRCA deficiency as BRCA1 somatic 
mutation or BRCA1 hyper-methylation and high-grade triple 
negative invasive ductal carcinoma (NST) devoid of BRCA1 
germline mutations [1,2]. 

Pre-symptomatic carriers of BRCA1 genetic mutation can 
be subjected to prophylactic mastectomy, a manoeuver which 
decimates possible neoplastic emergence by > 90% [4,5]. 
Symptomatic subjects delineating invasive carcinoma breast can 
be treated with mastectomy which represents as a contraindication 
to breast conservation therapy. However, prognostic outcomes of 
aforesaid surgical manoeuvers appear identical [4,5]. Neoplasm 
exhibits significant sensitivity to pertinent chemotherapy. 

Prognostic outcomes of neoplasms associated with BRCA1 genetic 
status remain debatable [4,5].  
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