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Abstract
Background: Breast cancer is a pathology with repercussions on 

public health, which is histologically classified into 2 large groups, ductal 
and lobular; Although there is no variability in the treatment therapy 
based on these characteristics, with the help of immunohistochemical 
techniques it is sub classified according to the molecular classification 
recognized by the WHO into 5 categories, including triple-negative breast 
cancer, which presents a worse prognosis than that of the rest of the 
groups. Some of these groups are those with low expression of claudins, 
and others with apocrine differentiation that may have reactivity to 
Her2/neu or be properly triple negative. In these, adjuvant therapy is 
only with chemotherapy. In the subgroup of apocrine type tumors, when 
studying androgen receptors it was noted that they have an important 
role in tumorigenesis and that there may be an expression in part of 
triple-negative tumors, creating a therapeutic target that can benefit 
these patients, with benefit in clinical trials that have been conducted. 

Methods: This study is an ambilective, descriptive, cross-sectional 
study that includes paraffin embedded tissue samples in triple-negative 
breast malignant tumors of patients detected in in the database of the 
Department of Surgical Pathology of High Specialty Medical Unit No. 1 
Bajío who meet inclusion criteria. Immunohistochemistry technique was 
performed by manual method in three steps, using monoclonal antibody 
against androgen receptors (androgen receptor, Zeta Diagnostic brand, 
EP120 clone), and evaluated by peer review made on a Leica DM1000 
light microscope. The histological variables were reviewed and the 
positivity or negativity of androgen receptors and their percentage of 
expression were assessed, replicating the H-Score system. Also, the 
correlation of androgen receptor expression with histological variables 
was performed.

Results: Of 76 cases that met the inclusion criteria, 18.42% had 
androgen receptors by immunohistochemistry. This means that about 2 
out of every 10 patients with triple-negative breast cancer have tumors 
with presence of androgen receptors; In the cases that presented them, 
a search was carried out for correlations between the morphological 
histological variables and concerning the presence of these receptors, 
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without finding significant associations and we corroborated 
that their presence is independent of the morphology, as 
previously described in the literature.

Conclusions: In triple-negative cases, the existence or 
not of androgen receptors can be added to suggest offering 
target treatment, blocking them. Our results propose that 
the systematization in the search for androgen receptors 
in triple-negative breast cancer offers the possibility of 
targeted therapy. Equally important is having been able to 
corroborate that the presence of androgen receptors is an 
independent parameter to tumor histological types.

Keywords: Triple-negative breast cancer; Androgen 
receptors, Immunohistochemistry.

Abbreviations: NOS-IDC: Non-special type invasive 
ductal carcinoma; AR: androgen receptors; ER: estrogen 
receptors; PR: progesterone receptors; TNBC: triple-negative 
breast carcinoma; MBC: metaplastic breast carcinoma; LA: 
luminal A; LB: luminal B; UMAE N° 1: High Specialty Medical 
Unit No. 1 Bajio; WHO: World Health Organization; BL: basal-
like; IM: immunomodulatory; M: mesenchymal; LAR: luminal 
androgen receptor.

Background
Breast cancer has an impact on public health, worldwide 

in 2018, there were 2,093,876 new cases, 11.6% of the total 
malignancies detected [1]. In Mexico, 27,283 new cases 
were detected, 14.3% of the total malignancies detected in 
2018, causing 6,884 deaths [2]. In the Latino population, a 
high incidence of this type of neoplasm has been described, 
with a frequency of 21.3% compared to all malignant 
breast neoplasms [3]. They can have different cellular 
origins (OMM): epithelial, myoepithelial, mesenchymal, 
fibroepithelial, nipple, hematolymphoid, and metastatic4. 
The main histological types are ductal and lobular carcinoma 
[4]. Non-special type invasive ductal carcinoma (NOS-IDC) is 
the prevalent morphology in Mexico and globally [5].

According to the expression of the immunohistochemical 
markers that are performed to determine prognostic 
factor and treatment, they are separated into 5 molecular 
types: luminal A (LA), luminal B (LB), HER2/neu, basal-
like, normal breast type. LA has the highest expression for 
estrogen receptors; LB expresses estrogen receptors to a 
lesser extent, and in some references, it depends on the 
cell proliferation index (Ki67 with a cut-off point of 20%); 
the HER2/neu group that depends on the overexpression 
or amplification of this membrane receptor; basal-like 
expresses genes from myoepithelial cells of the breast. The 
normal breast type expresses genes from adipocytes and 
epithelial cells. The basal-like molecular type and HER2/neu 
have the worst prognosis, while LA has the best prognosis 
and LB has an intermediate prognosis [6]. Molecular 
characterization allows opting for therapies directed against 
a specific molecular type and predicts response to treatment 
and prognosis. There is a “triple-negative” tumor group, 
which constitutes 10 to 20% of all cases of breast cancer 
[7]; prevails in African-American pre-menopausal women, 
although more than 40% of affected patients are older than 
65 years of age, generally present in younger women than 

other immunophenotypes, it does not express estrogen, 
progesterone or HER2/neu u receptors and represents 15% 
of all malignant neoplasms in the breast [8-10]. Clinically, 
they have a poor long-term prognosis, with a specific 
pattern of relapse; it has higher mortality and risk of liver, 
lung, and bone metastases; it is highly invasive, associated 
with a high risk of local recurrence and low disease-free 
survival [11,12]. Histologically they are well defined, large, 
with a high mitotic index, tumor necrosis, vigorous margins, 
abundant intratumoral lymphocytes, syncytia organization, 
high nucleus-cytoplasm index; Because of this, they are 
classified as high-grade tumors. They present the appearance 
of mostly infiltrating ductal carcinoma, although it may vary 
in morphology [13]. The standardized treatment is neo-
adjuvant with chemotherapy at the beginning of treatment, it 
presents high response rates, but with short-lasting results, 
due to resistance mechanisms that develop [7,13].

Anti-androgen receptor therapy has been evaluated with 
an overall beneficial response of 19 to 29% in monotherapy 
[3]. They represent a therapeutic target as they are present 
in triple-negative tumors. Currently we detect and quantify 
the expression of androgen receptors (AR) in patients 
with triple-negative breast cancer (TNBC) in our unit, in 
the available collection. This is the first study in the Latino 
population conducted to determine the expression of 
androgen receptors in TNBC samples.

Methods
An ambilective, descriptive, cross-sectional study was 

carried out, in search of cases with a histopathological 
report of invasive ductal or lobular carcinoma of the breast 
in the database of the Department of Surgical Pathology 
of High Specialty Medical Unit No. 1 Bajío (UMAE N° 1), 
which ran from January 1, 2015, to December 31, 2019. 
All cases that presented the following criteria were 
included: Cases of breast tumors with a histological report 
of ductal and/or lobular carcinoma of the breast, with 
negative immunohistochemistry for hormonal receptors 
(estrogens and progesterone), and HER2/neu, and that the 
corresponding paraffin blocks and lamellae existed for their 
evaluation. All cases that did not meet these criteria were 
discarded from the study. It was verified that there were no 
duplicate samples. Slides stained with hematoxylin and eosin, 
immunohistochemical reactions (ER, PR, HER2/neu), and 
paraffin blocks corresponding to each case were collected. 
They were reviewed in pairs to confirm the diagnosis, the 
diagnosis was corroborated according to the WHO 2019 
Classification of Breast Tumours, and the histological 
parameters issued in the report were corroborated, which 
include morphological variables considered in this study. 
(age of the patient, tumor size, histological type (previously 
mentioned), histological grade according to the Nottingham 
scale, lymphatic and vascular invasion). Also, an intentional 
search was made for posterior surgical specimens in the case 
of the cutting needle samples, considering these as material 
for this study only as there was no material from the same 
tumor from subsequent interventions (quadrantectomies, 
mastectomies, among others). Subsequently, the cases 
with triple-negative results were selected, and from them, 
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a paraffin block was selected under appropriate conditions 
per case to search for androgen receptors utilizing 
immunohistochemical reactions.

Histological sections were made at 3 micrometters of 
each selected paraffin block on positively charged slides; 
they were deparaffinized and hydrated, and tissue antigenic 
recovery was carried out using a pressure cooker, Diagnostic 
Biosystem brand, with EDTA buffer for heat induced 
epitope recovery, pH 9.0. Subsequently, it was washed with 
hydrogen peroxide for 5 minutes, rinsed with PBS, and the 
immunoperoxidase technique was carried out by capillary 
action, with the mounting of all the lamellae on cover plates. 
Primary antibody (androgen receptor, Zeta Diagnostic 
brand, EP120 clone) was applied and left to incubate for 
1 hour. Subsequently, it was rinsed with PBS and a second 
biotinylated antibody was added for 10 minutes, rinsing 
was performed, diaminobenzidine (DAB) was applied and 
developed for 1 minute, rinsed with distilled water, and 
contrasted with hematoxylin for 5 to 10 seconds. Each 
slide was passed through carbonated or ammonia water, 
dehydrating with 96 proof alcohol, clearing with xylol, and 
mounting with coverslips. The observation was made on a 
Leica DM1000 light microscope. The histological variables 
were reviewed and the positivity or negativity of androgen 
receptors and their percentage of expression were assessed, 
replicating the H-Score system. Also, the correlation of 
androgen receptor expression with histological variables 
was performed. The statistical analysis was carried out in 
statistical software IBM SPSS Statics v23.0 and Microsoft 
Excel 2016, to determine descriptive statistics, measures 
of central tendency will be included, such as: mean, median 
and mode, as well as dispersion measures: range, mean 
deviation, variance and standard deviation. Subsequently, 
the results were analyzed for associations of the variables 
with the expression of androgens and correlations in the 
same way, using the Pearson test, with alpha < 0.05 and beta 
of 80%.

Results
In the period studied, 67,522 cases of surgical pathology 

were identified, of which 1,612 correspond to histological 
reports of breast carcinoma, corresponding to 2.36% of all 
cases; of these, 197 were TNBC (12.22% of breast cancer 
cases); applying the inclusion and exclusion criteria, 76 
cases were finally examined, and an intentional search for 
AR was carried out by immunohistochemistry; 14 of these 
cases were positive for AR (Figure 1), which represents 
18.42% of the cases of TNBC considered; 62 cases were 
negative, corresponding to 81.58% of the total cases (Table 
1 and graphic 1). Regarding the clinical variables considered, 
it was observed that the positive cases for AR, 9 of them 
(64.29%) were found in the group over 50 years of age, 
while 5 of them (35.71%) were under 50 years of age and 
the average age of these patients was 54 years. In the AR-
negative group, 37 patients (59.68%) were found in the 
group over 50 years old and 24 of them (38.71%) in those 
under 50 years old, with an average age of 52 years. One 
of the patients could not be categorized because her age 
was not included in the histopathological report. Older age 

was observed in the AR-positive group, although only by a 
2-year difference. Regarding tumor size, we only found 2 AR-
positive cases (14.29%) and they were smaller than 5cm, the 
rest of the AR-positive cases (12 cases, 85.71%) could not 
be assessed due to the type of material (cases of revision, 
incisional biopsies). In the group of tumors negative to AR, 1 
case was greater than 5 cm (1.61%), 14 cases were smaller 
than 5 cm (22.58%) and the remaining 47 cases (75.81%) 
were not able to be evaluated. The predominant histological 
type in the group of AR-positive tumors was NOS-IDC with 
13 cases (92.86%, Figure 2A,2B), one case corresponded to 
metaplastic breast carcinoma (MBC) (7.14%, Figure 2C,2D). 
Regarding the group of negative AR tumors, the prevalence 
of histological type was the same (NOS-IDC) with 52 cases 
(83.87%), followed by MBC of which there were 6 cases 
(9.68%); the remaining 4 cases (6.45%) corresponded to 
invasive or mixed lobular carcinomas. According to the 
histological grade assessed by the Nottingham scale, in the 
AR-positive group, they mostly corresponded to grade 2 (7 
cases, 50%) and grade 3 (6 cases, 42.86%); in one of the cases 
the scale was not applicable (7.14%); In the AR-negative 
group, we found that the majority were grade 1 tumors (5 
cases, 8.06%), followed by grade 2 (30 cases, 48.39%) and 
grade 3 (23 cases, 37.10%); In 4 cases (6.45%) it was not 
possible to perform the Nottingham scale due to histological 
type, cutting needle biopsies, and scarce neoplastic tissue. 
Surgical margins in the AR-positive group were positive in 
1 case (7.14%); negative in 2 cases (14.29%) and due to 
the type of biopsy (incisional) or revision cases in 11 cases 
(78.57%) it was not possible to assess them. In the AR-
negative group, there were 5 cases (8.06%) with a positive 
margin, 10 cases (16.13%) with a negative margin, and 47 
cases (75.81%) that could not be classified for the reasons 
previously stated. Lymphatic invasion in the AR positive 
group was documented in 7 cases (50%), absent in 2 cases 
(14.29%) and due to the set of factors previously listed in 
5 cases (35.71%), this parameter was not evaluated. In the 
AR-negative group, 31 tumors (50%) presented lymphatic 
invasion, 17 cases (27.42%) lacked it, and the remaining 
14 (22.58%) were not assessable in this parameter. 
Angioinvasion was observed in the AR-positive group in 3 
cases (21.43%), 4 of these (28.57%) were negative and 7 
cases (50%) were not assessable. At the same time, in the 
AR-negative group, 22 cases (35.48%) had angioinvasion, 17 
tumors (27.42%) did not present it, and it was not evaluated 
in 23 (37.10%) (Table 2).

An intentional search was made for associations between 
the variables presented, associating them against the rest 
of the variables and themselves, without finding significant 
correlations.

Discussion
Breast cancer is a public health problem; In the Latino 

population, a high incidence of TNBC has been described, 
21.3%, concerning all breast cancers11. Once this group 
has been identified, it has been proposed to search for the 
expression of AR in tumor tissue because it can provide 
the opportunity for targeted treatment to these patients, 
since, in the absence of these, the standardized treatment 
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Figure 1: (A–C) Nuclear expression of androgen receptor in three examples of invasive ductal carcinoma. 40X, 100X, 400X.

 
Figure 2: (A–B) NOS-IDC with desmoplasia, tubular formation and intermediated nuclear grade, 100X and 400X. (C- D) MBC, with desmoplasia, geographic 
necrosis and high nuclear grade, 100X and 400X.
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is neoadjuvant chemotherapy at the beginning of treatment 
with high response rates, but with short-lasting results, due 
to resistance mechanisms that develop [12,13], At UMAE N° 
1, Guanajuato, Mexico, this group received treatment with 
chemotherapy based on platinum antineoplastic agent and 
taxanes, as well as the addition of anthracyclines in advanced 
stages, with excellent responses at the beginning, but with 
early relapses at 2 years.

Our study identified 12.2% of TNBC cases, documenting 
Lehmann et al that this molecular type constitutes 10 to 20% 
of all breast cancer cases [14], the result of this protocol 
follows the international bibliography. Regarding the 
prevalence of AR expression in TNBC, it varies from 13.7% to 
75%, finding our result in this range, where the presence of 
AR was confirmed in 18.42% of the tumors studied. It is very 
important to emphasize that although this study describes 
the expression of AR in primary samples from TNBC 
patients, and several similar studies have been previously 

performed, and the data from this study substantiates those 
former studies, the surgical specimens evaluated correspond 
exclusively to Latino population, which is unique.

In the bivariate analysis, we did not find statistical 
significance in the correlation of the expression of AR with 
any of the variables evaluated. The mean age of the patients 
in the cases studied with positive AR was 54 years; Breast 
cancer, in general, is considered in women of childbearing 
age with an increase directly proportional to the increase in 
age, McGuire et al mentioned that more than 40% of affected 
patients are over 65 years of age, and the cases with triple-
negative immunophenotype occur in younger women than 
those with another immunophenotype [8]. Most authors 
consider it to be a non-associated factor. Tumor size has 
been described as not associated with the presence of AR, 
while other studies have mentioned that the tumors that 
present them tend to be smaller.

 
Graphic 1: Expression of androgen receptors in TNBC specimens.

AR positivos (N=14) AR negatives (N= 62)
Patient No. (%) 14 (100%) 62 (100%)
Mean age (years) 54 (46, 62) 52 (44, 60)

Table 1: Age distribution of cases in patients with triple negative breast cancer with AR positive and negative.

Variables With AR N=14 Without AR N=62 p

Age > 50 y No. (%) 9 (64.29%) 37(59.68%) 0.4007 a

Size (cm) <5 cm (%) 2 (14.2%) 14 (22.58%) 0.3899 b

 Histological Type

NOS-IDC No. 13 (92.8%) 52 (83.8%) 0.3516 b

Lobular No. 0 0 0

Special No. 1 (7.1%) 6 (9.6%) 0.6186 b

Other No. 0 4 (6.45%) 0.6212 b

Histological Grade

I No. % 0 5 (8.0%) 0.6860 b

II No. % 7 (50%) 30 (48.3%) 0.4566 a

III No. % 6 (42.8%) 23 (37.1%) 0.3443 a

Lymphatic system invasion 7 (50%) 31 (50%) 0.3613 b

Vascular invasion 3 (21.4%) 22 (35.4%) 0.3988 b

Table 2: Distribution of cases among variables in patients with triple negative breast cancer with and without AR from 2015 to 2019. a < 0.05.  b 80%.
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In our study, it was observed that NOS-IDC was the 
predominant morphology, however, this characteristic was 
not generally found associated with the presence of these 
receptors; On the other hand, it has been observed that some 
of the special types of carcinomas (metaplastic, mucinous 
and medullar) express AR to a lower percentage [15,16], 
finding in the case series of this study a small but existing 
percentage of tumors with this histology: 6 cases (9.68% of all 
positive cases). It has been reported that breast carcinomas 
with histological grade 1 mostly express AR, however, we 
did not find any AR-positive case histological grade 1 of the 
Nottingham scale, rather there was an expression in grades 
2 and 3 [17]. The lymphovascular invasion is a predictor 
of greater aggressiveness of the disease, regardless of the 
expression of AR, we found 7 cases with lymphatic invasion 
(50%) and 3 cases with angioinvasion (21.43%) [18].

Numerous molecular sub-classifications have been 
made in the group of TNBC, one of the frequently used 
classifications is the one proposed by Lehmann et al, 
which includes 6 sub-groups: two of the basal-like (BL-1 
and 2), immunomodulatory (IM), mesenchymal (M) and 
luminal androgen receptor (LAR) subtype [14]. This same 
classification was reduced to 4 categories (BL1, BL2, M, 
and LAR) after a subsequent review. Low-claudin tumors 
are another less common subtype [19]. Also, this molecular 
classification includes tumors with apocrine differentiation 
that comprise neoplasms with apocrine morphology and 
that are positive for AR. It can be found: negative ER and PR 
with positive HER2/neu + and AR or as triple-negative with 
AR expression [20].

Current therapy can be effective, but with significant 
unwanted effects: decreased immunity to other diseases, 
changes in liver enzymes, hair loss, loss of appetite, nausea, 
vomiting (temporary or permanent), frigidity or impotence, 
as well such as anxiety and depression; it also carries a 
high cost. Patients with a complete response have a good 
prognosis [21,22]. The ARs are physiologically found in 
healthy breast tissue, they are expressed in up to 90% of 
primary breast tumors and 75% of metastatic lesions [23]. 
Together with ERs and PRs, they are the main members of 
the steroid superfamily that induce mammary cell growth 
by binding to their corresponding receptors (ligands), 
resulting in the clonal proliferation of non-neoplastic and 
neoplastic cells [24]. The fundamental role of estrogen 
and progesterone receptors regarding the prognosis and 
treatment of these neoplasms is widely known. In contrast, 
little is known about the exact role of the androgen receptor 
in breast cancer tumorigenesis. 

The ligands of these receptors, androgens, influence the 
risk of contracting breast cancer through direct binding to 
their receptors or indirectly through their transformation 
to estradiol, or by competing for steroid-binding proteins 
[25]. During postmenopause, there is a decrease in estrogen 
levels, so adrenal androgens are responsible for an estrogenic 
replacement for the cells. This supplemental metabolic 
pathway represents the main source of circulating estrogens 
and androgens in this age group [26].

There is evidence to suggest that androgen receptors 

can inhibit or promote tumorigenesis of the breast. In 
some reports, it antagonizes the union of DNA with the 
alpha estrogen receptor, this prevents the transcription 
of proliferative genes; other authors have shown that they 
assume the role of alpha estrogen “pseudoreceptors”, 
particularly in triple-negative breast cancer. There has 
also been reports of breast cancer resistant to endocrine 
treatment associated with high expressions of AR. The 
first clinical trial on the therapeutic possibility of ARs was 
published by Gucalp et al in 2013, with an AR antagonist, 
where a clinical benefit rate of 19% was found with a 
median disease-free survival of 12 weeks, corroborating the 
therapeutic potential of these [27].

Among the drugs mentioned in case series reports are 
bicalutamide and enzalutamide, which belong to the first 
and second generation of androgen receptor antagonists; by 
proposing the standardized search for androgen receptors 
to triple-negative tumors, is an option for adjuvant targeted 
therapy that could be applied in patients with this type of 
tumor. Other therapeutic targets are currently under study, 
including PARP1, receptor and non-receptor tyrosine 
kinases, immune checkpoints, epigenetic proteins, and 
STAT3 [28,29].

Conclusions
Our study on the expression of androgen receptors 

in a patient with TNBC is the first carried out in  Latino 
population, which is highly relevant, we show that a 
percentage of the TNBC cases that we evaluated present AR 
expression and could be susceptible to targeted therapy with 
anti-androgens, opening the possibility that in studies with 
longer series of subsequent cases help standardize the offer 
of this type of treatment. The presence of androgen receptors 
is a parameter independent of tumor histological types. 
To obtain significant results, it is necessary to expand the 
number of cases and take it to a prospective plan where the 
variables can be closely monitored. Finally, it is important to 
mention that this study served as the basis for carrying out 
another prospective study in our hospital, which is currently 
under development.
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