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Relationships between androgen receptor expression and clinicopathological parameters in male breast
cancer

INTRODUCTION: Most patients with male breast cancer (MBC) express the androgen receptor (AR). AR expression in
these tumors may have both prognostic and predictive values because its presence indicates the potential benefits of an
anti-androgen therapeutic approach. The present study aimed to investigate the relationship between AR expression and
clinicopathological parameters in MBC.
MATERIAL AND METHODS: The data of 35 patients who received a histological diagnosis of MBC at the pathology
department of our hospital between January 2007 and December 2017 were retrospectively reviewed. The patients’ demo-
graphic data, follow-up records and pathology reports were recorded. AR expression status and its relationship with clin-
icopathological parameters were evaluated. The chi-square test was used to compare independent groups. Univariate sur-
vival analyses were performed using the Kaplan–Meier survival procedure. A p value of ≤0.05 was considered statisti-
cally significant.
RESULTS: There was no significant relationship between AR expression and AJCC stage (p=0.585), pathologic stage
(p=0.696), histologic grade (p=0.685), lymph-node status (p=0.685), survival rate (p=1.000), age(p=1.000), lympho-
vascular invasion (p=0.700), perineural invasion(p=1.000), skin invasion (p=1.000), nipple involvement(p=1.000), DCIS
presence(p=1.000), ER positivity(p=1.000), PR positivity (p=0.218),  Her2  expression (p=0.523), Ki67 index (p=0.685),
Luminal A group (p=0.700), Luminal B group (p=0.691), triple negative group (p=1.000).
CONCLUSION: Further investigation of the relation between AR expression and clinicopathological parameters of patients
with MBC might yield important information and lead to the development of additional treatment options.
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the characteristic features of this entity remain unclear.
MBC generally affects elderly men and develops more
frequently in men with underlying medical conditions
that lead to a high estrogen/androgen ratio, such as
Klinefelter’s syndrome, Cowden syndrome, testicular dis-
orders, obesity, or liver diseases. Similar to female breast
cancer, MBC is associated with mutations in BRCA1
and BRCA2. This malignancy is also associated with
genetic changes in PALB2, CYP17, CHEK2, RAD51B,
and the gene encoding the androgen receptor (AR) 2-6.
Family history, alcohol consumption, absence of physi-
cal activity, birth order, and occupational exposure (e.g.,
exhaust emissions, magnetic fields, and heat) have also
been identified as potential risk factors for MBC 2-6.

Introduction

Male breast cancer (MBC) is a relatively rare entity when
compared with female breast cancer. Currently, MBC
accounts for 1% of all breast cancers, although its inci-
dence is increasing steadily 1-4. Although MBC appears
to behave more aggressively than female breast cancer,
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No special type- (NST-) invasive carcinoma, formerly
invasive ductal carcinoma, is the most common type of
MBC 1-7, and steroid hormone receptors have been iden-
tified as contributors to this tumor development and pro-
gression. Several studies have demonstrated high rates of
estrogen receptor (ER) and progesterone receptor (PR)
positivity 8,9 as well as AR positivity in MBC 10-12. AR
is expressed in the normal human mammary gland pre-
dominantly in cells within the epithelial layers of the
mammary gland and ducts 13,14. Androgens play a dual
role in the mammary gland and have been implicated
both in normal breast physiology and breast cancer
pathologies 15.
The vast majority of MBCs express both ER and AR;
therefore, the underlying biology is fully dependent on
endocrine stimulation. Consequently, AR expression in
these tumors may have both prognostic and predictive
values because its presence indicates the potential bene-
fits of an anti-androgen therapeutic approach 16. Unlike
ER, the clinical importance of AR and the underlying
molecular mechanism have not been as thoroughly inves-
tigated despite the frequent expression of AR reported
in breast cancer. Therefore, the significance of AR as an
independent predictor of clinical outcomes remains con-
troversial 17-19. In this context, the present study aimed
to investigate the relationship between AR expression and
clinicopathological parameters in MBC.

Materials and Methods

STUDY SUBJECTS

We retrospectively reviewed the data of 35 patients who
received a histological diagnosis of MBC at the Pathology
Department of Şişli Hamidiye Etfal Training and
Research Hospital between January 2007 and December
2017. Patients without follow-up and those receiving
neoadjuvant therapy were excluded from the study. The
patients’ demographic data, hospital records (applied

adjuvant treatment, local recurrence, and follow-up
examination notes), and pathology reports (histological
diagnosis, tumor size, stage lymph node involvement,
and hormone receptor status) were recorded. Patients
with missing follow-up details were not included in the
study. This retrospective study protocol was approved by
the institutional review board and ethics committee of
the University of Health Science. All surgical procedures
applied to patients in this study were performed by the
surgical team, and all medical treatments and follow-up
examinations were performed at the oncology clinic.

HISTOPATHOLOGY AND IMMUNOHISTOCHEMISTRY

Tumor tissue samples were fixed in 10% neutral-buffered
formalin and embedded in paraffin, and tissue sections
were cut from these embedded blocks at a thickness of
3 µm. The most representative tumor areas of these paraf-
fin-embedded tissue samples were identified from hema-
toxylin and eosin (HE)-stained slides, and these areas
were then subjected to immunohistochemical staining.
The histological classifications of the tissues according to
the World Health Organization criteria 20 and the his-
tologic grades according to the modified Bloom and
Richardson score (tubule formation, nuclear grade and
mitotic activity index) were recorded.
All immunohistochemical stains were performed with
appropriate positive and negative controls. Normal
mouse serum was substituted for the primary antibody
as a negative control. Human hyperplastic prostate tis-
sue was used as a positive control for AR. Normal breast
ducts were used as internal positive controls for ER/PR.
A case known to be positive by immunohistochemical
staining and in situ hybridization examination was used
as a positive control for human epidermal growth factor
receptor-2 (HER2). Immunohistochemistry (IHC) was
performed using a Bond-Max autostainer (Leica BOND-
MAX Fully automated IHC & ISH; Leica Microsystems,
Wetzlar, Germany) with the Bond polymer refine detec-

Fig. 1: Tumor tissue observed in rou-
tine HE preparations and their AR
IHC response. a) Invasive carcinoma,
NST, grade II, male breast, HE,
×100 b) Invasive carcinoma, NST,
grade II, male breast, AR (−, nega-
tive) IHC, ×100 c) Invasive carcino-
ma, NST, grade II, male breast, HE,
×40 d) Invasive carcinoma, NST,
grade II, male breast, AR(++/+++,
positive) IHC, ×100 e) Invasive car-
cinoma, NST, grade III, male brea-
st, HE, ×100 f) Invasive carcinoma,
NST, grade III, male breast,
AR(+++/+++, positive) IHC, ×100.
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tion kit (Leica Microsystems, DS9800) and the following
antibodies:ER Clone 6F11 (Novocastra, Wetzlar,
Germany), PR Clone 16 (Novocastra), HER-2 Clone SP3
(Thermo Fisher Scientific, Waltham, MA, USA), Ki67
Clone MIB-I (Dako, Carpinteria, CA, USA) and AR
Clone 2F12 (Novocastra).
The HE and IHC slides were reviewed and scored by
two experienced observers (Ucak R and Tanık C; breast
pathologists) to confirm the diagnoses and characterize
the tumors. Biomarker positivity was defined as nuclear
ER, PR, AR, Ki67 staining, and HER2 membrane reac-
tivity. ER and PR positivity was defined if ≥1% of cells
exhibited nuclear staining, as recommended in the
American Society of Clinical Oncology/College of
American Pathologists guidelines 21. In this study, sim-
ilar to previous studies, AR positivity was defined as
nuclear staining in ≥1% of cells 22-24. In some studies,
the cut-off value was 10% 25,26. Therefore, we also includ-
ed negative cases with no immune reaction as well as
those with weak intensity and <10% of tumor cells. AR
expression was compared with other parameters in three
groups depending on the severity and percentage of
nuclear immunoreactivity: negative (−,+/+++), defined as
non-staining or weak nuclear staining in <10% of tumor
cells; 2-positive (++/+++), defined as weak-to-moderate
nuclear staining in 10%–50% of cells; and 3-positive
(+++/+++), defined as intense nuclear staining in >50%
of cells (Fig. 1).
The Ki-67 proliferative index was determined from an
average of at least 1000 cells in dense areas of the tumor
periphery, and the values are expressed as the percent-
age of positive cells per total cells. The St.Gallen con-
sensus recommends a Ki-67 proliferative index cut-off
value of 14%, this value remains subjective and no over-
all consensus has been reached 27. Although the latest St
Gallen consensus recommends a value of 20% for Ki67,
there is controversy due to interlaboratory differences and
difficulty in standardization 28. For this reason, in our
study, we determined those who were above the average
Ki67 value (which is 23%) as cases with high Ki67 index
and included them in the Luminal B group. HER2
immunohistochemistry was assessed according to the
ASCO/CAP 2018 protocol and was defined as positive,
or 3+, when strong/complete membrane staining was
observed in 10% of cells (amplification) 28. In the neg-
ative group, cases without staining or weakly incomplete
staining (scores of 0 and 1) were included. The cases
that had more than 10% of tumor cells that were weak–
moderate and were complete stained (score 2) to the
immunohistochemically indeterminate group.
Furthermore, we evaluated them via FISH (Leica
Kreatech HER2 FISH analysis) and investigated Her2
amplification.
The molecular subtypes of tumors were determined using
immunohistochemical definitions. The following cate-
gories were used: i) Luminal A, ER positive, PR ≥ 20%,
Ki-67 index < 23%, and HER2 negative; ii) Luminal

B, ER positive, PR < 20%, and/or Ki67 index > 23%,
and/or HER2 positive); iii) HER2 rich, ER and PR neg-
ative (0%), and HER2 positive; and iv) triple nega-
tive/basal-like and ER, PR, and HER2 negative 29. The
normal-like group, which was previously described but
was a controversial subgroup (29), was ignored. The aver-
age value of 23% was considered as the Ki67 value.

STATISTICAL ANALYSIS

All results were analyzed using SPSS version 15.0 (IBM
Corp., Armonk, NY, USA). Continuous variables are
expressed as means ± standard deviations (SD) or as min-
imums and maximums. Categorical variables are pre-
sented as absolute values and percentages. The chi-square
test was used to compare independent groups. A Monte
Carlo simulation was applied when conditions were not
met for the chi-squared test. Univariate survival analy-
ses were performed using the Kaplan–Meier survival pro-
cedure. A p value of ≤0.05 was considered statistically
significant.

Results

CLINICOPATHOLOGICAL DATA

At diagnosis, the 35 patients with MBC had a mean
age of 64.0 ± 11.3 years (range: 42–84 years), and 31
were aged ≥50 years. Surgery was the primary treatment

Fig. 2: Kaplan–Meier survival curve.
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modality, and the following adjuvant therapies were
administered: postoperative radiotherapy (n = 24, 68.5%),
chemotherapy (n = 26, 74.2%), and hormonotherapy (n
= 34, 97.1%). In some patients, multimodal treatment
was performed in an adjuvant setting.
Nearly all the patients (n = 34) were diagnosed with inva-
sive carcinoma NST, whereas the remaining one patient
was diagnosed with invasive lobular carcinoma. The pri-
mary tumor was accompanied by DCIS in 13 (37.1%)
patients. The tumor size (pathologic stage) was <2 cm
(pT1) in 9 (25.71%) patients, 2–5 cm (pT2) in 23
(65.71%) patients, and >5 cm (pT3) in 3 (8.57%)
patients. The tumor stage distribution was as follows:
stage 1 in 8 (22.85%) patients; stage 2 in 18 (51.42%)
patients, and stage 3 in 9 (25.71%) patients. Overall,

20, 16, 12, and 9 patients presented with lymphovas-
cular invasion, perineural invasion, skin invasion, and
nipple involvement, respectively. Lymph node metastasis
was observed in 24 (68.57%) patients. One patient each
presented with a multicentric tumor or multifocal tumor.
The tumor grade distribution was as follows: grade 2 in
24 (68.57%) patients and grade 3 in 11 (31.42%)
patients (Table I). The median survival was 132 (76.9-
187.1) months. The survivals for 1,3, 5 and 10 years
were 94%, 86.8%, 78.9% and 56.4%, respectively. 8
patients (22.85%) had died. 6 of them died from their
breast cancer with systemic metastasis, 1 from local recur-
rence and 1 from non-cancer related reason.

TABLE I - Demographic characteristics of the patients.

Age, years [Mean ± SD (Min–Max)] 64.0 ± 11.3
(42–84)

Age [n (%)] 50 4 (11.4)
>50 31 (88.6)

Type Ductal 34 (97.1)
Lobular 1 (2.9)

Tumor diameter, cm [Mean ± SD (Min–Max)] 2.7 ± 1.5 (1-8)
<2 9 (25.7)
2–5 23 (65.7)
>5 3 (8.6)

Tumor stage I 8 (22.9)
II 18 (51.4)
III 9 (25.7)

Multicentricity [n (%)] Positive 1 (2.9)
Negative 34 (97.1)

Multifocality [n (%)] Positive 1 (2.9)
Negative 34 (97.1)

Histological grade [n (%)] 2 24 (68.6)
3 11 (31.4)

ER [n (%)] Positive 34 (97.1)
Negative 1 (2.9)

PR[n (%)] Positive 31 (88.6)
Negative 4 (11.4)

HER2 [n (%)] Positive 5 (14.3)
Negative 30 (85.7)

Ki 67 [Mean ± SD (Min–Max)] 23.3 ± 18.3 (3-75)
Ki67 [n (%)] <23% 21 (60.0)

>23% 14 (40.0)
Luminal A [n (%)] 16 (45.7)
Luminal B [n (%)] 18 (51.4)
Triple-negative/basal-like [n (%)] 1 (2.9)
HER2 rich 0 (0)
Lymph node status [n (%)] Negative 11 (31.4) 

Positive 24 (68.6)
AR [n (%)] 27 (77.1)
Lymphovascular invasion [n(%)] 20 (57.1)
Perineural invasion [n (%)] 16 (45.7)
Skin invasion [n (%)] 12 (34.3)
Nipple invasion [n (%)] 9 (25.7)
In situ [n (%)] 13 (37.1)
Status of the patient [n (%)] Alive 27 (77.1)

Deceased 8 (22.9)

ER: Estrogen receptor, PR: Progesterone receptor, AR: Androgen recep-
tor, SD: Standard deviation.

TABLE III - Comparison of AR status and immunohistochemical para-
meters.

AR
Positive Negative

n % n % P

ER Positive 26 96.3 8 100 1.000
Negative 1 3.7 0 0.0

PR Positive 25 96.2 6 75.0 0.218
Negative 2 7.4 2 25.0

HER2 Positive 3 7.7 2 14.3 0.523
Negative 24 92.3 6 85.7

Ki67 index <23% 17 37.0 4 50.0 0.685
>23% 10 63.0 4 50.0

Luminal A 13 48.1 3 37.5 0.700
Luminal B 13 48.1 5 62.5 0.691
Triple negative/Basal-like 1 3.7 0 0.0 1.000

ER: Estrogen receptor, PR: Progesterone receptor, AR: Androgen
receptor.

TABLE II - Comparison of AR status and clinicopathological parameters.

AR
Positive Negative

n % n % P

Age, years <50 3 11.1 1 12.5 1.000
>50 24 88.9 7 87.5

Tumor diameter, cm <2 6 22.2 3 37.5 0.696
2–5 18 66.7 5 62.5
>5 3 11.1 0 0.0

AJCC stage 1 6 22.2 2 25.0 0.585
2 15 55.6 3 37.5
3 6 22.2 3 37.5

Multicentricity 1 3.7 0 0.0 1.000
Multifocality 1 3.7 0 0.0 1.000
Histological grade [n(%)] 2 19 70.4 5 62.5 0.685

3 8 29.6 3 37.5
Lymph node status Positive 19 70.4 5 62.5 0.685

Negative 8 29.6 3 37.5
Lymphovascular invasion 16 59.3 4 50.0 0.700
Perineural invasion 12 44.4 4 50.0 1.000
Skin involvement 9 33.3 3 37.5 1.000
Nipple involvement 7 25.9 2 25.0 1.000
In situ 10 37.0 3 37.5 1.000
Status of the patient Exitus 6 22.2 2 25.0 1.000

AR: Androgen receptor, AJCC: American Joint Committee on Cancer
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IMMUNOHISTOCHEMICAL DATA

Among the MBC specimens, 25 (71.4%) exhibited mod-
erate AR protein expression in the cell nuclei. No, weak,
2-positive and 3-positive AR staining was observed in 8,
2, 12, and 13 patients, respectively. ER was expressed in
34 (97.1%) patients, while PR expression was observed
in 31 (88.6%) patients. There were 5 cases with HER2
immunohistochemical positivity or FISH method ampli-
fication. The mean Ki67 score was 23.3% ± 18.3%. In
14 cases, the Ki67 ratio was above this value, whereas in
21 cases, it was below 23%. Based on the immunohis-
tochemical data, 16, 18, and 1 patient were classified as
Luminal A, Luminal B, and triple negative, respectively.
Next, the clinicopathological parameters were compared

between groups of patients stratified by AR expression sta-
tus. No statistically significant differences in the general
characteristics and survival rates were observed between
the different AR expression groups (Table II). We next
compared the immunohistochemical values and molecular
groups with respect to AR status. Similarly, we observed
no statistically significant differences between AR-positive
and AR-negative patients in terms of ER, PR, and HER2
positivity, the Ki67 index and molecular groups (Table
III). We further compared the clinicopathological para-
meters (survival rates, hormone receptor positivity, HER2
positivity, Ki-67 index and molecular groups) between
groups stratified according to AR expression intensity but
did not observe any statistically significant inter-group dif-
ferences (Tables IV, V).

TABLE IV - Comparison of AR expression intensity with clinicopathological parameters.

AR
3-Positive 2-Positive Negative + 1-positive

n % n % n % P

Age, years <50 0 0.0 3 23.1 1 10.0 0.242
>50 12 100 10 76.9 9 90.0

Tumor diameter, cm <2 2 16.7 4 30.8 3 30.0 0.929
2–5 9 75.0 8 61.5 6 60.0
>5 1 8.3 1 7.7 1 10.0

AJCC stage 1 3 25.0 3 23.1 2 20.0 0.974
2 7 58.3 6 46.2 5 50.0
3 2 16.7 4 30.8 3 30.0

Multicentricity 0 0.0 1 7.7 0 0.0 1.000
Multifocality 0 0.0 1 7.7 0 0.0 1.000
Histological grade [n (%)] 2 8 66.7 10 76.9 6 60.0 0.737

3 4 33.3 3 23.1 4 40.0
Lymph node st. Positive 9 75.0 9 69.2 6 60.0 0.819

Negative 3 25.0 4 30.8 4 40.0
Lymphovascular invasion 7 58.3 8 61.5 5 50.0 0.853
Perineural invasion 3 25.0 7 53.8 6 60.0 0.198
Skin involvement 5 41.7 3 23.1 4 40.0 0.668
Nipple involvement 4 33.3 2 15.4 3 30.0 0.622
In situ 4 33.3 5 38.5 4 40.0 1.000

AR: Androgen receptor, AJCC: American Joint Committee on Cancer

TABLE V - Comparison of AR expression intensity with immunohistochemical parameters.

AR
3-Positive 2-Positive Negative + 1-positive

n % n % n % P

ER Positive 12 92.3 12 100 10 100 1.000
Negative 1 7.7 0 0.0 0 0.0

PR Positive 12 92.3 12 100 7 70.0 0.084
Negative 1 7.7 0 0.0 3 30.0

HER2 Positive 0 0.0 2 16.7 3 30.0 0.105
Negative 13 100 10 83.3 7 70.0

Ki67 index <22% 7 46.2 8 33.3 6 40.0 0.911
>22% 6 53.8 4 66.7 4 60.0

Luminal A 6 46.2 6 50.0 4 40.0 0.895
Luminal B 6 46.2 6 50.0 6 60.0 0.799
Triple-negative 1 7.7 0 0.0 0 0.0 1.000

ER:Estrogen receptor, PR:Progesterone receptor, AR:Androgen receptor
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Discussion

MBC is rare, usually diagnosed at an advanced stage,
and is often associated with poor prognosis 1-7. There
are few studies with good follow-up periods and a large
number of cases. Therefore, standardizing clinical and
pathological parameters, hormone receptors (AR, ER,
PR), and Her2 as well as Ki67 evaluation becomes diffi-
cult 5.
In this study of MBC, our observation that nearly 90%
of the patients were older than 50 years was consistent
with an earlier finding that this malignancy most com-
monly arises in older men 5. One case was invasive lob-
ular carcinoma, whereas all others were invasive carci-
noma, NST. These findings correlated with those of pre-
vious studies that showed that the vast majority of MBCs
(> 80%) were NST followed by lobular carcinoma 2,3,7,30.
However, some studies identified papillary tumors as the
second most common type, in contrast to our findings
31.
We note that our study focused on AR expression, which
is a common feature of MBC. Despite many studies of
AR positivity, its importance in MBC remains unclear.
Previous reports have cited AR expression rates of 34%–
95% in immunohistochemistry studies of MBC
2,10,11,22,32-34, consistent with the rate of 71.4% detected
in our study. We note, however, that we did not observe
any significant relationships between AR status and var-
ious clinicopathological parameters. Our findings were
consistent with an earlier study of a Chinese population,
which also found no relationships of AR status with age,
tumor size, or lymph node status 24.
Most MBCs are positive for the ER and PR 2,30,31,35,36.
For example, in a large series of 2537 MBC, 90.6% and
81.2% of patients were ER and PR positive, respective-
ly 28. Our observed ER and PR positivity rates of 97.1%
and 88.6 in this study are thus consistent with those in
previous reports 9,30,31,36,37-39. In contrast, HER2 expres-
sion is relatively uncommon in MBC 22,23,30. Only 5 of
our patients (14.3%) expressed HER2. In many studies,
HER2-enriched cases and triple negative cases are rarely
reported or absent altogether 22,23. In a previous study
specific to the Turkish population, the triple negative
MBC rate was 5.9% 39. In our study, only one cases
(2.9%) was triple negative, and no cases were HER2-
enriched. Our results are thus consistent with the liter-
ature.
The molecular subgroup distributions vary widely among
reported studies. Some studies have reported Luminal A
as the most common subtype, whereas others have
reported Luminal B as most common 32,33,40. Conversely,
some studies, have reported high rates of Luminal B dis-
ease and lower rates of HER2-enriched disease 22,34.
According to Zhou et al., Luminal A and B are the two
major MBC subtypes, and AR is commonly expressed
24. In our study, Luminal B was the most common sub-
type, followed by Luminal A and triple negative disease.

These differences can be explained by the development
of immunohistochemical evaluation and continuous
innovations in breast cancer.
In many studies that aimed to contribute toward treat-
ment in male breast cancer, AR expression and clinical
and pathological parameters were compared. Pich and
colleagues did not observe any correlations among ER,
PR, or AR expression with overall survival in patients
with MBC 25. In contrast, Kwiatkowska et al. reported
a correlation between AR expression in tumor tissues
with shorter survival (74% versus 33% for negative ver-
sus positive tumor AR staining) 26. In this study, BRCA2
mutations and AR expression in tumor tissues have also
been proposed as independent negative factors for MBC
prognosis 26. In other words, the role of AR expression
as a prognostic factor remains controversial, as some
authors reported no association between AR expression
and survival, while others reported direct relationships of
AR expression with survival and prognostic significance
in univariate analyses 1,26,41,42. In one of these studies,
AR-positive patients had significantly lower 5-year over-
all survival rates and 5-year disease-free survival rates,
compared to AR-negative patients, which led the authors
to suggest that the former molecular subtype is more
aggressive 23. Some studies have explored the association
between AR expression intensity and T-stage, histologic
grade, HER2 status, and other sex hormone receptor
expression statuses but identified no significant relation-
ship 5,18,23. Again, the reports of associations between AR
expression and clinicopathological parameters in MBC
are conflicting. In our study, we conducted separate com-
parisons of AR expression status and intensity with var-
ious clinicopathological parameters but did not identify
any statistically significant correlations. Particularly, nei-
ther AR expression status nor intensity was correlated
with survival, pathologic stage, histological grade, HER2
status, Ki67 index, lymph node metastasis, or other clin-
icopathological parameters in our study.
Recently, AR status, major molecular classification, and
anti-androgen therapy have been identified as potentially
important factors in the future management of MBC 5,11.
Some authors suggest a perspective of therapeutic conti-
nuity with regard to antiandrogens, especially in the con-
text of AR expression. Such an evaluation would encour-
age a combined analysis of AR, ER, and PR expressions.
Particularly, an AR analysis may lead to the consideration
of anti-androgen treatment options in ER-negative
patients, as described in a previous study 43,44. Currently,
evaluations of AR expression and options for anti-andro-
gen treatment are available for patients of triple negative
breast cancers 45,46. The observation that AR expression
may be present in 87% of MBCs could have important
implications for the future study and treatment of this
disease 33. For example, one report provided evidence to
suggest that drugs targeting AR and AR-regulated signal-
ing could potentially be used to treat ER-negative breast
cancers that overexpress HER2 47. In this study, unlike
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previous studies, we compared AR expression with some
parameters (nipple-skin involvement, multicentricity–mul-
tifocality, lymphovascular–perineural invasion, presence of
in situ components, and patient age) that we evaluated
in breast cancer pathology. However, we did not see any
statistically significant difference.
The limitations of the present study were mainly relat-
ed to its retrospective design and small sample size. The
main reason for this was the low incidence of MBC.
Furthermore, we had to exclude cases with advanced
stage of cancer, short-term survival, and no follow-up
from the study. This is already the main problem in
MBC studies.5.
In conclusion, we did not identify any significant rela-
tionships of AR expression with various clinicopatholog-
ical parameters in cases of MBC. However, it is possi-
ble that a larger-scale investigation of the associations of
AR expression with clinicopathological parameters in
MBC might yield important information and lead to the
development of additional treatment options.
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