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Summary

Purpose: Triple-negative breast cancer (TNBC) has a sig-
nificantly more aggressive course, higher recurrence rate, and
shorter survival time than the other breast cancer types.
The disease has molecular heterogeneity, and in a subset of
patients, androgen receptor (AR) expression is present. Our
study aimed to demonstrate prevalence of the AR positiv-
ity and examine the potential prognostic impact on patient
survival.

Methods: The study included patients aged >18 years who
had a history of triple-negative nonmetastatic breast cancer
and were followed-up and treated at Ege University Medi-
cal Faculty Hospital between 2005 and 2017. In our study
,Staining extent was expressed as a percentage, with =1%
positivity in stained preparates evaluated as AR positive.

Results: 36% prevalence rate of AR expression was found
in the TNBC group, consistent with previous studies.In our

Introduction

Triple-negative breast cancer (TNBC) with its
distinct biological properties is associated with
an aggressive clinical course and a predisposition
to premenopausal and younger age groups. Con-
vensional cytotoxic chemotherapy is the essential
treatment option with partial benefit. Introducing
immunotherapy and targeted treatment to TNBC
to achieve higher response rates and survival dem-
onstrated additional benefit in various disease
settings.

study, although no statistically significant relationship was
found between overall and disease-free survival and AR ex-
pression in the patients with early-stage TNBC, disease-free
survival was significantly longer in the AR-positive group.
No significant difference in the number of locally advanced
patients was found between the AR-positive and AR-negative
groups.

Conclusion: Although AR expression was found to have no
statistically significant relationship with clinicopathological
parameters and survival in the patients with TNBC, a larger
series of studies is needed to validate the results of the present
study. Furthermore, with the inclusion of AR expression level
meaurement in routine histopathological examination in the
TNBC group, with an expression rate of 306%, future AR-
targeted therapies may show promising effectiveness.

Key words: breast cancer, androgen receptor, immunohis-
tochemistry, triple-negative

Although in clinical practice the tumor stain-
ing for estrogen receptor (ER), progesterone recep-
tor (PR) and HER-2 define the TNBC patients, it
is well demonstrated that the disease has distinct
subgroups in molecular analyses. However, to or-
der this molecular analyses to each patient in the
clinic is not feasible.

Androgen receptor (AR) is a nuclear steroid
hormone receptor family member like ER and PR.
By interacting with their corresponding receptors,
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steroid hormone receptors act as transcription fac-
tors and trigger gene expression. Androgens are
frequently expressed both in normal breast tissue
and primary tumors. AR expression was reported
in 10-35% of patients in the TNBC group in various
studies, most of which reported favorable progno-
sis in these patients; however, the prognostic role
of AR expression is unclear.

Preclinical studies have demonstrated that the
AR stimulates the growth of TNBC cell lines and
that activating PIK3CA mutations were found more
frequently in this patient group [1].

By contrast, patients with AR- TNBC are more
likely to respond to neoadjuvant chemotherapy. In
theory, the luminal AR* TNBC subtype may mimic
luminal A breast cancer that has favorable prog-
nosis despite poor response to chemotherapy [2].

Our study aimed to demonstrate the frequency
of AR positivity and examine its potential prognos-
tic impact on nonmetastatic TNBC patients sur-
vival in a single center.

Methods

Patient selection

We reviewed the clinicopathological data from the
patient medical records with nonmetastatic TNBC who
were admitted to the Ege University Medical Oncology
Clinic between 2005 and 2017. All the patients with
available tumor samples for further AR analysis were in-
cluded in our study. Patients diagnosed during pregnan-
cy and those who had additional cancer diagnoses were
excluded. Disease-associated data were obtained from
outpatient clinical files after consent was obtained from
the patients or their first degree relatives after death.
The patient data were recorded in an SPSS program and
the authors declared that no conflict of interest existed.

Clinical and histopathological examinations

Patient staging was based on the TNM classifica-
tion. The data recorded for each patient included age,
body mass index, menopause status, nuclear grade, his-
tological type and grade, Ki-67 index, p53 percentage,
AR staining percentage, TNM stage, surgical treatment,
adjuvant medical treatment, radiotherapy, and disease-
free and overall survival.

Staining of ER and PR <1% was considered negative.
Human epidermal growth factor receptor 2 expression
(HER2) was reported as negative when it was not de-
tected in immunohistochemical or fluorescence in situ
hybridization analysis. All tissue samples from 100 cas-
es were fixed in 10% buffered neutral formalin solution
and embedded in paraffin. One block that represented
the histomorphology best without any bleeding and
necrosis area was selected for each patient’s tumor AR
analyses. Three-micron-thick cross sections were taken
from these blocks. Staining was performed on the cross
sections with AR primary antibodies in an automatic
immunohistochemistry device (Roche, Ventana, Bench-
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mark, XT) in our laboratory. The results were evaluated
using Olympus BX51 light microscopy.

AR immunohistochemical evaluation was semi-
quantatively performed considering the staining volume
and extent. Staining volume was subjectively evaluated
as O=none, 1=low, 2=average, and 3=strong (Figure 1). The
extent of staining was expressed as a percentage, with =1%
positivity in stained preparates evaluated as AR positive.

Statistics

All statistical analyses waere performed using SPSS
version 22.0. In addition to the descriptive statistical
methods for data evaluation, x? test was used for quali-
tative data comparison. The Mann-Whitney U test was
used for comparison of data without normal distribution.
Disease-free survival (DFS) was defined as the interval
between the diagnosis of TNBC to the date of recurrence.
Overall survival (OS) was measured from diagnosis to
death from any cause.
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Figure 1. *1, *2, and *3 staining pattern for AR.
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Survival duration was estimated using the Kaplan-
Meier method, and differences were tested with the log-
rank test. The results were evaluated with the 95% con-
fidence interval (CI) and a significance level of p<0.05.

Results

By rewieving the medical records of 2,300 pa-
tients with breast cancer diagnosed in our unit be-

tween 2005 and 2017, we identified 240 patients
with TNBC (10.4%). Twenty patients had metas-
tases at diagnosis. Fifty patients did not consent
to participation in the study. Eight patients who

died from natural causes before follow-up and 12
patients with a concurrent ovarian cancer diag-
nosis were also excluded. Pathological specimens

Table 1. Comparison between AR* and AR" groups

were unvailable for 29 patients. A total of 100 pa-
tients were included in the study after excluding

AR* (n=30) AR (n=064) p
Frequency Percentage Frequency Percentage

y(n) e (%) y(n) e (%)
Tumor 0.995

T1 11 30.60 21 32.80

T2 21 58.30 36 56.30

T3 3 8.30 5 7.80

T4 1 2.80 2 3.10
Node 0.721

NO 21 58.30 39 60.90

N1 10 27.80 13 20.30

N2 2 5.60 7 10.90

N3 3 8.30 5 7.80
Metastasis 0.735

Bone 4 26.6 11 73.33

Visseral 10 28.57 25 7143

Other 1 14.29 6 85.71
Stage 0.960

1 7 19.40 11 17.20

2 22 61.10 40 62.50

3 7 19.40 13 20.30
Histological type 0.082

IDC 25 69.40 49 76.60

ILC 0 0.00 1 1.60

Apocrine carcinoma 4 11.10 0 0.00

Medullary carcinoma 2 5.60 6 9.40

Other 5 13.90 8 12.50
Chemotherapy 0.231

A 27 75.00 56 87.50

T 11.10 3.10

A+T 5 13.90 5 7.80

Treatment rejection 0 0.00 1 1.60
Ki-67, % 0.755

<20 8 22.20 16 25.00

=20 28 77.80 48 75.00
P53, % 0.919

<10 15 41.70 26 40.60

>10 21 58.30 38 59.40
Menopausal status 0.540

Postmenopausal 22 61.10 43 67.19

Premenopausal 14 38.89 21 32.81
Mean HG (IQR) 2,63 (2.45-2.82) 2.64 (2.51-2.706) 0.873
Mean NG (IQR) 2.25(2.04-2.45) 245 (2.32-2.58) 0.110
Mean Age (IQR) 51.77 (48.41-55.14) 51.26 (48.21-54.31) 0.830
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21 whose tumor tissue specimens were inadequate
for further analysis of AR expression.

The median age at diagnosis was 51 years
(range, 18-75), and the median tumor size was 3.05
cm (range, 1-13).The patients’ characteristics and
tumor stage distribution are shown in Table 1.

In 36 (36%) patients the tumor samples were
AR". During follow-up at 85.17 months, 66% (n =
60) of the patients survived and 34% (n = 34) have
died. The 1-year survival rate was 85% for all the
patients, and the 5-year survival rate was 66%. In
306 patients, metastasis was seen during follow-up,
of whom 41, 55, 22 and 19% had bone, lung, liver,
and brain metastases, respectively.

No significant difference was detected between
AR positivity and the metastasis location.

The median follow-up period was 85.17 months
in the study group . The median OS in AR" and
AR patients was 86.13 months and 84.48 months,
respectively (95% CI, log-rank 0.842, p = 0.359).
Ten (27.7%) of 36 AR* patients and 24 (37.5%) of
64 AR- patients died during their follow-up period .

The median DFS duration was 81.47 months in
the AR* cases and 76.46 in the AR cases (95% CI,
log-rank 1.067, p = 0.302). The patients were exam-
ined for local recurrence/metastasis formation and
no significant difference in median recurrence time
based on the DFS of the AR* and AR patients was
noticed (95% CI, p > 0.05). Local recurrence/metas-
tasis occurred in 10 (27%) of the 36 AR* patients
and 25 (40%) of the 64 AR- patients.

The patients with NO disease were examined
for recurrence. No statistically significant differ-
ence in relapse rate was found between the AR*
and AR patients with any lymph node involvement
(95% (I, log-rank 3.077, p = 0.07 and p > 0.05, re-
spectively). Relapse was detected in 2 of the 21
AR* patients with NO (9.5%) and 12 of the 39 AR
patients with NO disease (30%). A similar exami-
nation was performed for the patients with node
positive disease. Relapse was detected in 8 of the
15 AR* patients with positive lymph nodes and 13
of 25 AR- patients with positive lymph nodes. No
statistically significant difference in relapse rate
was found between the AR* and AR- patients with
positive lymph nodes (95% (I, log-tank p 0.001).

Discussion

TNBC has a significantly more aggressive
course, higher recurrence rate, and shorter survival
time than the other breast cancer types [3,4]. TNBC
has been investigated in many research studies ow-
ing to its aggressive course and limited treatment
options and has been understood to be a heteroge-
neous disease group [5,0] .
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Tumor tissue analyses in previous studies
demonstrated basal like subgroups, mesenchymal
and luminal like subtype [7]. Basal like subgroups
might benefit more from PARP inhibitors whereas
mesenchymal subtype could favor from TKI in-
hibitors [8].Luminal androgen receptor subtype is
believed to be driven by hormone mediated signal-
ling of androgen receptor [9]. Though molecular
analyses demonstrated distinct types, by recent
data, neither applying molecular tests to all TNBC
patients nor choosing a therapeutic strategy ac-
cording to molecular analyses is not yet applicable.

The most important parameter in prognosis
determination is cancer stage at the time of diag-
nosis. Factors such as axillary lymph node metas-
tasis, age, tumor type, tumor diameter, histological
and nuclear grades, Ki-67 level, and p53 level are
also effective prognostic predictors. However, when
these parameters were considered, significant dif-
ferences were observed in the treatment response
and general prognosis among the patients with
alike parameters despite applying the same treat-
ment methods This shows that factors beyond well
established features might drive the agressiveness
of the disease. In recent years, AR expression has
been explored among these factors as easily ap-
plicable and affordable. As ER and PR expressions
are not found in patients with TNBC, AR positiv-
ity can be important for determining the progno-
sis and appropriate treatment option especially in
this patient group. Although the prognostic and
predictive roles of ER and PR are well known in
breast cancer, the prognostic value of AR, which
is frequently expressed in both normal breast tis-
sue and primary tumors, has not been completely
understood yet. The AR was shown to be expressed
in 60%-85% of breast cancers [10-14]. In general,
the AR staining prevalence was lower in TNBCs
than in other breast cancers [15]. The AR positiv-
ity rate was reported to range from 10% to 35%
in the TNBC group in different studies and to be a
significant predictive factor of good prognosis [10].
Ogawa et al reported that TNBC accounts for 18.5%
of all breast cancers, of which 43% are AR positive
[14]. In a larger study that included 2,171 invasive
breast cancer cases, of which 237 were TNBCs, AR
expression was detected in 32% (75/237) [17]. The
results of these studies showed notable differences.
The cause may be the lack of unique criteria for as-
sessing AR staining results. While some research-
ers accept >1% nuclear staining for AR staining as
positive, others accept 10% [18-22]. Besides, some
studies were based on the degree of staining, not
the percentage [20].

In our study ,staining extent was expressed as
a percentage, with >1% positivity in stained pre-
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parates evaluated as AR positive. 36% prevalence
rate of AR expression was found in the TNBC group
consistent with prevous studies.

The TNBC group affects mostly patients aged
<50 years and those in their premenopausal period
[23,24].

In the study performed by Gazinska et al in
TNBC cases, the mean age at diagnosis was 55
years [25]. Consistent with that indicated in the lit-
erature, the mean age was 51.7 years in our study.

Of our patients, 45 (45%) were aged <50 years.
61.10% (n: 22) of the patients with AR*and 67.20%
(n: 43) of the AR patients were postmenopausal. As
postmenopausal patients encounter higher levels
of androgen, we consider that AR expression would
be different from each other in the pre and post-
menopausal period, but no significant statistical
difference was found.

The reason for this might be the relative sta-
bility of the circulating testosterone levels in the
postmenopausal period and also the possible local
production of DHT in breast carcinomas.

The incidence of metastasis in early stage
TNBC is expected to be higher in the first 5 years
and the frequency declines gradually [26]. TNBC
showed higher risks of recurrence as visceral organ
involvements, including the liver, lung, and brain
in the first recurrence [27-30]. The risk of recur-
rence of TNBC in bone at the initial setting was
observed to be rare than that of ER-positive breast
cancer. In a study that included 116 patients with
TNBC, the most frequent first relapse region was
found to be brain involvement and occurred in 46%
of the patients during follow-up. However, the most
common metastasis site during follow-up period is
lung involvement and occurred in 64% [29].

The 1- and 5-year survival rates of the patients
with TNBC in our study were 85.5% and 66%, re-
spectively. The findings were in line with those
in the literature [3]. During follow-up, 36 patients
(36%) of our study group developed metastases.
The most common metastases region was lung
(55%), followed by bone (41% ), liver (22%) and
brain (19%).

The ER expression is related to the metastasis
location. The risk of clinically significant metas-
tasis is higher for ER-positive tumors in the bone,
soft tissue, or reproductive organs, and ER-negative
tumors have a higher incidence rates of metasta-
sis in the brain and liver, which are areas related
to shorter survival [31]. However, in our study we
could not find any relation with AR and metastasis
region.

Previous studies demonsrated conflicting rela-
tion between AR expression and survival. In a mean
follow-up duration of 50 months, Gonzalez-Angulo

et al found that AR expression is a significant prog-
nostic factor for general survival and DFS [34].

In the study by He et al, 287 patients with
TNBC were followed-up for 72 months on average.
The mean 5-year survival was 94.2%; 5-year DFS,
94.2% for the AR* group; mean survival rate, 82.3%;
and DSF, 74.2% for the AR- group [35].

In the study by Tang et al, 127 patients with
TNBC were evaluated, and AR expression was sig-
nificantly related to both tumor grade and OS and
DFS [36].

Several studies have reported no significant dif-
ference in DFS or OS between AR* and AR TNBC
[37,38].

Although a statistically significant relationship
was not found between OS and DFS in our study,
both DFS and OS were observed to be significantly
higher in the AR-positive group. Ten out of the 36
AR’ patients (27.7%) and 24 of the 64 AR- patients
(37.5%) died. While the median DFS time of the AR-
positive patients was 81.47 months, their OS time
was 86.13 months during follow-up. While the DFS
time was 76.46 months in the AR-negative group,
the mean survival was 84.48 months during follow-
up. Again, in a similar study with 84 patients in
Turkey, while no relationship was found between
OS and DFS, grade 3 tumors were less detected in
the AR* group [39].

No significant relationship was found between
tumor grade and AR expression in our study. In a
series published in 2008, the AR positivity rate was
significantly higher in smaller carcinomas, tumors
without lymph node metastasis, and p53-negative
tumors in 227 Japanese patients [10].

The TNBC cases without lymph node involve-
ment were examined for recurrence. Recurrence
was detected in 2 of the 21 AR-positive patients
(9.5%) and in 12 of the 39 AR-negative patients with
NO disease (30%). Although statistically meaning-
ful difference could not be demonstrated;the recur-
rence risk seemed to be lower in AR* group. How-
ever, in locally advanced disease the relapse rate
frequency was same.

In the studies by Rakha et al in 282 patients,
the incidence rates of high nuclear grade, recur-
rence, and distant metastasis increased in patients
with AR-negative TNBC, especially in locally ad-
vanced setting which is contrary to our findings [3].

Our study has some limitations due the retro-
spective design. As a single center study, our pa-
tient number is relatively small and determination
of TNBC was accomplished by immunohistochemi-
cal methods without any molecular tests to detect
subgroups.

Today, AR antagonists are investigated as the
new potential target. Understanding the prevalence
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of AR expression and its differences among sub-
types is important for predicting the group which
targeting AR will achieve better response.
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