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INTRODUCTION

The breast is an epidermal appendage and develops from the apocrine gland of the skin which is functional in lactating 
females but rudimentary in males. Anatomically it consists of two tissue components: epithelial and stroma. Less than 
10% of the total volume of entirely expand female breast (non-lactating) consists of an epithelial component and more 
than 90% of total breast volume consists of stromal components. Breasts are developing along with the milk line and 
this milk line expands from the axilla to the groin. In both sex breasts develop similarly up to puberty, post-puberty 
females’ breasts grow under the effect of estrogens, progesterone, and another hormone [1]. Common lesions in the 
breast are fat necrosis, sub-areolar abscess, duct ectasia, adenoma, fibroadenoma, small duct papilloma, sclerosing 
adenosis, Paget’s disease, breast carcinoma, etc. Breast carcinoma is the second most frequently occurring cancer in 
women and one of the common causes of cancer-associated fatality [2].

LITERATURE REVIEW

Epidemiology

Breast carcinoma is the second leading carcinoma in the world. In the year 2018 according to the global cancer 
project and a national report on cancer-related incidence and mortality, approximately 2.089 million cases of breast 
carcinoma were diagnosed and 6,27,000 cases died due to breast carcinoma world widely in 2018. BC is the most 
common carcinoma at the moment, share for 11.6% of new cancer cases. In developed countries, per year new cases 
of breast cancer are higher than in developing countries but the mortality rate is very less compared to developing 
countries. India has a share of approximately 8% of the worldwide breast cancer burden and facing a very difficult 
situation because of the higher incidence, approximately 1,62,468 new cases per year in India and 87090 women were 
die as a result of breast carcinoma in 2018. It becomes now the most common carcinoma in urban India [2].

ABSTRACT

The second most common tumor in the world is breast tumor. Breast tumors may be defined on the ground absence or 
presence of Estrogens Receptor (ER), Progesterone Receptor (PR), and overexpression of Human Epidermal Growth 
Factor Receptor 2 (HER2). The absence of these hormonal receptors (ER, PR, and HER2), define as TNBC (Triple 
Negative Breast Carcinoma). TNBC is again classified into four subtypes, Basal 1, Basal 2, Luminal, and Mesenchymal 
Androgen Receptor (LAR). LAR is most perceptive for AR antagonists because it depends on AR signaling pathway. 
AR performs a major role in breast carcinoma treatment, AR Antagonist is predominantly used in Tamoxifen (SERM) 
resistant and TNBC. The various subtypes of breast carcinoma show the different pathways of AR action. In this 
review, we highlight the possible role of AR in prognosis and therapeutic use of AR antagonists. 
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Risk Factor 

The major risk factors are related to:

• Familial breast cancer (germline mutation) i.e. BRCA1 and BRCA2, TP53, CHEK2 mutation, and first-degree 
relatives are at higher risk of breast carcinoma. 

• Sporadic breast carcinoma (Influence by hormone and another environmental risk factor) i.e. menopause, early 
age menarche, multiparty, lifetime exposure to estrogens, radiation exposure, benign breast disease, carcinoma of 
contralateral breast or endometrium, breast density, moderate and heavy alcohol consumption increases risk, breast 
augmentation, obesity, etc. [3].

Histologic Grading System of Breast Carcinoma

The maximum used grading system for breast carcinoma is the Scarff Bloom Richardson grading system modified by 
Elston Ellis. It helps full to know the degree of differentiation. 

This BR grading system depends on the proportion of tubule formation, nuclear pleomorphism, and mitotic count. 

All of these parameters are scored from 1 to 3, then the score of all parameters are combined and get a final score 
which range is 3 to 9. This final score is used for grade determination (Table 1, Table 2, Table 3, and Table 4).

Table 1 Histologic grading system of breast carcinoma (A-Tubule Formation)

Score Percentage Tubule formation

1 >75% Majority of tumor

2 10% to 75% Moderate of tumor

3 ˂10% little or none

Table 2 Histologic grading system of breast carcinoma (B-Nuclear Pleomorphism)

Score Size of cells Variation

1 Small, Regular Uniform nuclei

2 Moderate increase Moderate variability

3 Marked increase Marked increase

Table 3 Mitotic activity (In 0.59 mm field diameter or 0.274 mm2 field area)

Score Mitotic activity

0 to 9 1

10 to 19 2

>20 3

Table 4 Histologic grading system of breast carcinoma

Score Grade Differentiation

3, 4, 5 Grade I (Low Grade) Well-differentiated

6, 7 Grade II (Intermediated Grade) Moderately differentiated

8, 9 Grade III (High Grade) Poorly differentiated

The histological grade is of particular importance for ductal carcinoma of NOS type. However, given the strength of 
histologic  is a  prognostic marker. The survival rate gradually declines in Grade-  carcinoma up to 70% at 24 years of 
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age. In Grade III carcinoma, most deaths occurred within 1st ten years after diagnosis, and the survival rate declined up 
to 45%. Grade - carcinoma patients have a better survival rate as compared to Grade-carcinoma [4,5].

Immunophenotype Classification

To apply immune-histochemical markers, firstly deparaffinized the tissue section by xylene which is fixed in formalin 
and embedded in paraffin wax. Then they rehydrated in a decline sequence of ethanol. After that tissue section is 
treated with 0.3% hydrogen peroxide-containing methanol to block any endogenous present peroxidize action. Antigen 
retrieval (heat mediated) for all staining is done by the pressure cooker method. For immunohistochemical studies, 
specific antibodies are used on a sequence of tissue sections. In this study, primary antibodies are ER, PR, HER2, and 
AR by the DAKO staining method.

The immune staining is done by two pathologists and they were blinded for the patient’s clinical and pathological 
characteristics. For antibody scoring, the location of immune-reactivity, immune-reactive intensity, and percentages 
of immune-reactive cells are determined. For evaluation, every IHC marker appearance should be determined by the 
mean of each case. Allred scores are used for ER, PR, and AR stains while CK5/6 and CK14 stains consider positive if 
any membranous or/and cytoplasmic stain is notice [6]. HER2 is also considered positive if strong membrane staining 
occurs in more than 30% of tumor cells [7-11].

Subtype definitions were as follows (Table 5) [9]:

Table 5 Immuno-phenotype classification of breast carcinoma (Molecular subtype)

Immuno-profile Luminal A Luminal B HER2/neu Basal-like

ER, PR ER and/or PR+ ER and/or PR+ ER-, PR- ER-, PR-

HER2 and others HER2- HER2+ or HER2- HER2+ HER2-

Low Ki-67 (<14%) Ki-67=14% CK5/6 and/or CK14 and/or EGFR+

Immunohistochemistry of Breast Carcinoma

Now a days IHC becomes a common tool for diagnosis and is also used as a prognostic marker in breast carcinoma. 
It is used to recognize various intracellular and cell surface proteins in the tissue. Different type of carcinoma is the 
fundamental diagnostic difficulty in the breast. So immunohistochemistry markers may be utilized to differentiate 
various histological types, molecular subtypes and also helped in the differentiating primary tumor from the metastatic 
tumor, verifying the tissue of origin, various information about prognosis, helping in the decide treatment modality; 
predicting response to treatment and evaluation of residual tumor after treatment [12]. Immunohistochemistry markers 
that are used in breast carcinoma are ER, PR, AR, HER2, Ki67, BRCA1/2, CK5/6, CK14, cyclin D1, cyclin E1, and 
cyclin Dib [13].

What is Androgen Receptor?

Androgen Receptor (AR) belongs to the superfamily of steroid receptors and is present in various human tissues, among 
these tissue breast carcinoma has 3rd maximum showing of AR [14,15]. Several studies indicate that overexpression 
of AR occurs in 70%-90% of breast carcinoma which can play an important role as a prognostic marker and target of 
the drug in breast carcinoma [16].

AR is a nuclear receptor (type I). It occurs in the cytoplasm, due to the absence of the ligand and is attached with HSP 
(heat shock protein) and other Chapron. Circulating androgen hormone passively enters through the cell membrane, 
after that hormone bind to the AR and causes conformational changes in the shape of AR, which disassociates AR from 
heat shock protein. That causes AR gets activated and forms a dimer. These dimmers move to the nucleus and binding 
to Androgen Responsive Elements (AREs), causing rectification in DNA transcription. AR dimmers can control gene 
transcription positively or negatively which causes proliferation, differentiation, angiogenesis, or apoptosis [17].

AR-mediated gene transcription in various subtypes of breast carcinoma: In the ER-positive subtype of 
breast carcinoma, there is an influential relationship between ER and AR, where these two receptors can regulate 
transcriptionally each other through hetero-dimerization and binding to the same DNA sequence.
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In the ER-negative/HER2 positive subtype of breast carcinoma, the Wnt/β catenin pathway gets activated and 
facilitates transcriptional activity of AR which promotes tumor growth.

In TNBC, the androgen hormone initiates second messenger signalling cascades which results in a feedback loop and 
leads to the progression of the tumor [18,19].

Utility of AR in Breast Carcinoma: A study by Fatma Zakaria, et al., shows a correlation between the expression of 
Androgen receptors and histopathologic grades and found that as tumor grade increased from I to III AR expression 
decreased from 95% to 76% in Ductal Carcinoma In Situ (DCIS) while it decreased 88% to 47% in invasive carcinoma 
[20].

Also evaluated the value of AR status as a prognostic and predictive marker in TNBC patients and found that Anti-
androgen was well tolerated in AR-positive patients with TNBC and associated with over survival and disease-free 
survival [21].

Yu, et al., also found a negative correlation between androgen receptors and high grades of breast carcinoma [22].

LJ McGhan, et al., concludes that AR is commonly expressed in normal breast tissue and this AR expression decreases 
with advancement to DCIS and invasive carcinoma. AR-positive TNBC is more common in older patients with a high 
propensity for lymph node metastasis. AR-positive TNBC may represent a subtype of breast carcinoma with unique 
characteristics that may be amenable to treatment with Androgen receptor-targeted therapies [23].

CONCLUSION

The percentage of breast carcinoma patients worldwide is 11.6% of all new cases of cancers. Among these, the 
patients with ER, PR, and HER2 positive are 80%-85% of all breast carcinoma. The standard therapy is used for the 
treatment of these patients. This standard therapy is not applicable for patients with ER, PR, and HER2 negative. 
Thus it becomes a necessity to assess the Androgen Receptor sensitivity in such cases, which are 15%-20% of all 
breast carcinoma, to promote Anti-androgen therapy for better prognosis and survival of the patients, who have not 
responded to the standard targeted therapy and were left as untreated earlier with being aggressive.

DECLARATIONS

Conflict of Interest 

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 
this article.

REFERENCES

[1] Young, Barbara, Phillip Woodford, and Geraldine O’Dowd. “Female reproductive system.” Wheater’s Functional 
Histology E-Book: A Text and Colour Atlas, Elsevier Health Sciences, 2013, p. 378.

[2] Bray, Freddie, et al. “Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries.” CA: A Cancer Journal for Clinicians, Vol. 68, No. 6, 2018, pp. 394-424.

[3] Gage, M., D. Wattendorf, and L. R. Henry. “Translational advances regarding hereditary breast cancer 
syndromes.” Journal of Surgical Oncology, Vol. 105, No. 5, 2012, pp. 444-51.

[4] Bloom, H. J. G., and WW Richardson. “Histological grading and prognosis in breast cancer: A study of 1409 
cases of which 359 have been followed for 15 years.” British Journal of Cancer, Vol. 11, No. 3, 1957, pp. 359-77.

[5] Brant MK, Hansen DM. “California cancer reporting system standards volume I: Abstracting and coding 
procedures.” California Cancer Registry, 18th ed., 2019.

[6] Harvey, Jennet M., et al. “Estrogen receptor status by immunohistochemistry is superior to the ligand-binding 
assay for predicting response to adjuvant endocrine therapy in breast cancer.” Journal of Clinical Oncology, Vol. 
17, No. 5, 1999, pp. 1474-81.

[7] Rakha, Emad A., et al. “Basal phenotype identifies a poor prognostic subgroup of breast cancer of clinical 
importance.” European Journal of Cancer, Vol. 42, No. 18, 2006, pp. 3149-56.

https://books.google.co.in/books?hl=en&lr=&id=HUlYAQAAQBAJ&oi=fnd&pg=PP1&dq=%5B1%5D+Young,+Barbara,+Phillip+Woodford,+and+Geraldine+O%27Dowd.+Wheater%27s+Functional+Histology+E-Book:+A+Text+and+Colour+Atlas,+Elsevier+Health+Sciences,+2013,+p.+378&ots=F8DV3TsMxs&sig=4gOpH0xp0MXCRofi59PfvRKdM8Y&redir_esc=y#v=onepage&q&f=false
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://onlinelibrary.wiley.com/doi/abs/10.1002/jso.21856
https://onlinelibrary.wiley.com/doi/abs/10.1002/jso.21856
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2073885/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2073885/
https://www.ccrcal.org/download/46/volume-i-2018/7692/california-cancer-reporting-system-standards-volume-i-abstracting-and-coding-procedures-updated-6-7-19-new.pdf
https://www.ccrcal.org/download/46/volume-i-2018/7692/california-cancer-reporting-system-standards-volume-i-abstracting-and-coding-procedures-updated-6-7-19-new.pdf
https://www.cihrt.nl.ca/exhibits/June 23 O Malley Exhibits/P-1720_Article entitled regarding Adjuvant Endocrine Therapy in Breast Cancer.PDF
https://www.cihrt.nl.ca/exhibits/June 23 O Malley Exhibits/P-1720_Article entitled regarding Adjuvant Endocrine Therapy in Breast Cancer.PDF
https://www.sciencedirect.com/science/article/abs/pii/S0959804906007210
https://www.sciencedirect.com/science/article/abs/pii/S0959804906007210


Tyagi, et al. Int J Med Res Health Sci 2022 11(4): 26-30

30

[8] Nielsen, Torsten O., et al. “Immunohistochemical and clinical characterization of the basal-like subtype of 
invasive breast carcinoma.” Clinical Cancer Research, Vol. 10, No. 16, 2004, pp. 5367-74.

[9] Rakha, Emad A., et al. “Prognostic markers in triple-negative breast cancer.” Cancer, Vol. 109, No. 1, 2007, pp. 
25-32.

[10] Carey, Lisa A., et al. “Race, breast cancer subtypes, and survival in the Carolina breast cancer study.” JAMA, Vol. 
295, No. 21, 2006, pp. 2492-502.

[11] Kuroda, Hajime, et al. “Basal cytokeratin expression in relation to biological factors in breast cancer.” Human 
Pathology, Vol. 39, No. 12, 2008, pp. 1744-50.

[12] Ajura, A. J., I. Sumairi, and S. H. Lau. “The use of immunohistochemistry in an oral pathology laboratory.” Malaysian 
Journal of Pathology, Vol. 29, No. 2, 2007, pp. 101-05.

[13] Taneja, Pankaj, et al. “Classical and novel prognostic markers for breast cancer and their clinical 
significance.” Clinical Medicine Insights: Oncology, Vol. 4, 2010.

[14] Murria, Rosa, et al. “Immunohistochemical, genetic and epigenetic profiles of hereditary and triple negative 
breast cancers. Relevance in personalized medicine.” American Journal of Cancer Research, Vol. 5, No. 7, 2015, 
pp. 2330-43.

[15] Huang, Rui, et al. “Androgen receptor expression and bicalutamide antagonize androgen receptor inhibit β-catenin 
transcription complex in estrogen receptor-negative breast cancer.” Cellular Physiology and Biochemistry, Vol. 
43, No. 6, 2017, pp. 2212-25.

[16] Collins, Laura C., et al. “Androgen receptor expression in breast cancer in relation to molecular phenotype: 
Results from the Nurses’ Health Study.” Modern Pathology, Vol. 24, No. 7, 2011, pp. 924-31.

[17] Venema, Clasina M., et al. “Consideration of breast cancer subtype in targeting the androgen receptor.” Pharmacology 
& Therapeutics, Vol. 200, 2019, pp. 135-47.

[18] Sarker, Debashis, et al. “Targeting the PI3K/AKT pathway for the treatment of prostate cancer.” Clinical Cancer 
Research, Vol. 15, No.15, 2009, pp. 4799-805.

[19] Ni, Min, et al. “Targeting androgen receptor in estrogen receptor-negative breast cancer.” Cancer Cell, Vol. 20, 
No. 1, 2011, pp. 119-31.

[20] Zakaria, Fatma, Nehal El-Mashad, and Dareen Mohamed. “Androgen receptor expression as a prognostic and 
predictive marker in triple-negative breast cancer patients.” Alexandria Journal of Medicine, Vol. 52, No. 2, 2016, 
pp. 131-40.

[21] Park, S., et al. “Androgen receptor expression is significantly associated with better outcomes in estrogen receptor-
positive breast cancers.” Annals of Oncology, Vol. 22, No. 8, 2011, pp. 1755-62.

[22] Yu, Q., et al. “Expression of androgen receptor in breast cancer and its significance as a prognostic factor.” Annals 
of Oncology, Vol. 22, No. 6, 2011, pp. 1288-94.

[23] McGhan, Lee J., et al. “Androgen receptor-positive triple negative breast cancer: A unique breast cancer 
subtype.” Annals of Surgical Oncology, Vol. 21, No. 2, 2014, pp. 361-67.

https://aacrjournals.org/clincancerres/article/10/16/5367/96410/Immunohistochemical-and-Clinical-Characterization
https://aacrjournals.org/clincancerres/article/10/16/5367/96410/Immunohistochemical-and-Clinical-Characterization
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.22381
https://jamanetwork.com/journals/jama/article-abstract/202952
https://www.sciencedirect.com/science/article/abs/pii/S0046817708002724
https://www.mjpath.org.my/2007.2/07IHC.pdf
https://journals.sagepub.com/doi/full/10.4137/CMO.S4773
https://journals.sagepub.com/doi/full/10.4137/CMO.S4773
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4548346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4548346/
https://www.karger.com/Article/Abstract/484300
https://www.karger.com/Article/Abstract/484300
https://www.nature.com/articles/modpathol201154
https://www.nature.com/articles/modpathol201154
https://www.sciencedirect.com/science/article/pii/S0163725819300798
https://aacrjournals.org/clincancerres/article/15/15/4799/196332/Targeting-the-PI3K-AKT-Pathway-for-the-Treatment
https://www.sciencedirect.com/science/article/pii/S1535610811001966
https://www.ajol.info/index.php/bafm/article/view/137311
https://www.ajol.info/index.php/bafm/article/view/137311
https://www.sciencedirect.com/science/article/pii/S0923753419383905
https://www.sciencedirect.com/science/article/pii/S0923753419383905
https://www.sciencedirect.com/science/article/pii/S0923753419384698
https://link.springer.com/article/10.1245/s10434-013-3260-7
https://link.springer.com/article/10.1245/s10434-013-3260-7

