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Androgen Receptor Expression in Triple Negative Breast Cancer - Study

from a Tertiary Health Care Center in South India

Abstract

Background: The treatment of breast cancer is based on a multi-modality approach. Analysis of the
hormone receptor has been accepted as a standard procedure, in the routine management of breast
cancer patients. Triple negative breast cancers (TNBCs) are those which are negative for expression
of all three markers, i.e., estrogen receptor, progesterone receptor (PR), and human epidermal
growth factor receptor. High expression of Ki-67, a proliferation index, has been associated with
a worse prognosis in TNBC. TN cancers are aggressive in nature as they do not respond to routine
targeted therapy. The role of the androgen receptor (AR) in breast carcinomas is important as AR has
been suggested as a potential therapeutic target. We did this study to assess AR immunoreactivity
in TNBCs and correlate with Ki-67 index. Materials and Methods: In this study group, there
were 45 cases of TN invasive breast carcinomas. These tumors were analyzed with respect to AR
and Ki-67 index. Results: Of 45 TN breast carcinomas analyzed, 42 were infiltrating duct cell
carcinoma (IDCC) of not otherwise specified type. There were one medullary and two metaplastic
carcinomas. The median age was 46 years. AR was positive in 20% (9/45) of cases. All the AR
positive cases were an IDCC (nos). Out of the nine AR positive cases, six showed positivity for
Ki-67. The statistical analysis using Pearson’s Chi-squared method did not reveal any correlation
between AR and Ki-67 index (P = 0.574). Conclusion: Although our study did not reveal any
statistically significant correlation between AR and Ki-67 index, assessment of AR status in TNBC
patients is desirable as it may help to develop a targeted therapy in future in these aggressive cancers.
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The role of the androgen receptor (AR)
in breast carcinomas has drawn great
attention in recent years, especially due to
its expression in ER and PR negative breast
carcinomas.®! AR has been suggested as a
potential therapeutic target.!"!

Introduction

Breast cancer is one of the most common
malignancies in females worldwide.'! The
incidence of breast carcinoma is rapidly
increasing in India. Currently, according to
the International Agency for Research on
Cancer, breast cancer is the most common
cancer in Indian females.”) The treatment of
breast cancer is based on a multi-modality
approach.l!. Analysis of the hormone
receptor has been accepted as a standard
procedure, in the routine management of
patients with breast cancer. Triple negative

In this study, we have included consecutive
TN cases for 1 year and attempted to
correlate with AR receptor status and Ki 67
levels.

Materials and Methods
There were 148 cases of TN breast

breast cancers (TNBCs) are those which
are negative for expression of estrogen
receptor (ER), progesterone receptor (PR),
and human epidermal growth factor
receptor (HER-2 neu).') TN is considered
to be an aggressive form of breast cancer as
they do not benefit from the standard targeted
therapies.'¥ High expression of Ki-67, a
proliferation index, has been associated with
a worse prognosis in TNBC.P!
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carcinomas (negative for ER, PR, and
HER-2) in 10 year study. The criteria for
determining triple negativity were based
on immunohistochemical (IHC) staining. In
TNBC patients, ER and PR staining were
0% by IHC, and HER2 staining was 0 by
IHC or 1+.

In the present study, 45 consecutive cases of
TN breast carcinomas, diagnosed in 1 year
period, were retrospectively analyzed. In
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these 45 TN breast carcinoma cases, immunostaining for
AR was done. This study was conducted in a single tertiary
care institution from south India. We have excluded breast
carcinoma cases from other health care centers, where
paraffin blocks of were received only for review and IHC
analysis due to unknown fixation status. /n situ carcinomas
and cases with incomplete information were also excluded
from the study. The in-house specimens (modified radical
mastectomy, lumpectomy, excisional biopsy, tru-cut) were
fixed by 10% neutral buffered formalin were included in the
study group. The histopathology and IHC reports (ER, PR,
HER-2, and Ki-67) were accessed from the computerized
hospital information system. AR immunostain was done
on 3 W paraffin sections on 3-amino propyl ethoxysilane
coated slides. Antigen retrieval was done by pressure
cooking for 5-10 min in Tris EDTA buffer, pH 9.0. IHC
was done by Polymer HRP (Horse Radish Peroxidase) IHC
detection system. Primary antibody used for AR staining
was monoclonal mouse anti-human antibody (clone-F
39.4.1). Prostate carcinoma case was taken as positive
control for AR. The clone used for Ki-67 was BGX-Ki67.
The antibodies used were prediluted. All the markers were
from BioGenex [Table 1].

The slides were stained with 3, 3’-diaminobenzidine tetra
hydrochloride chromogen, counterstained with hematoxylin
and mounted.

Tumor expressing 10% or more nuclear positivity for
AR was considered positive. For each case, five hundred
cells were counted to calculate the nuclear positivity
for Ki-67. Two hundred cells were counted in the case
of tru-cut biopsies. Ki-67 was considered to be positive
when the nuclear positivity was more or equal to 10%0!
[Figures 1 and 2]. The normal epithelial elements served as
an internal control.

The data obtained was analyzed using the SPSS 11.5 (Chicago,
IL, USA) statistical program. Pearson’s Chi-squared method
was used to obtain a correlation between AR and Ki-67.
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Results

A total of 45 TN breast carcinomas were analyzed. There
was one medullary and two metaplastic carcinomas among
them, rest being infiltrating duct cell carcinoma (IDCC)
not otherwise specified (IDC (nos)). The age range was
wide (26-76 years). The median age was 46 years. AR
was positive in 20% (9/45) cases. The AR positive cases
were all IDCC (nos). Out of the nine AR positive cases, six
showed high expression for Ki-67. The statistical analysis
using Pearson’s Chi-squared method did not reveal any
correlation between AR and Ki-67 index (P = 0.574).

Discussion

There is a sharp rise in breast cancer worldwide. Breast
cancer is a leading cause of cancer death in the less developed
countries of the world.[ India also is witnessing an alarming
rise of breast cancer.” ER and PR have gained widespread
acceptance as independent prognostic parameters in breast
carcinoma. Now a days, a standard work-up for breast
carcinoma includes evaluation of ER, PR, and HER-2/neu
status for therapeutic consideration. TN tumors are those which
are negative for ER and PR as well as for HER2/neu. These
tumors represent approximately 25% of all breast cancers.!'¥

In a previous study of breast carcinomas in 10 year
study, we had observed 22.7% TN cases. However, there
was no significant correlation between these TN cases
and parameters such as age, tumor size, tumor grade,
lymphadenopathy, and p53.[®

The AR is expressed in normal breast tissue, its expression
decreases as there is progression to in situ ductal carcinoma

Table 1: Source and dilution of antibodies

Antigen Antibody Clone Manufacturer Dilution
AR Monoclonal F394.1 BioGenex Prediluted
Ki-67  Monoclonal BGX-Ki-67 BioGenex Prediluted

AR — Androgen receptor

Figure 1: Infiltrating duct cell carcinoma (nos) breast showing nuclear
positivity for androgen receptor (immunohistochemistry, x200)

Figure 2: Ki-67 nuclear positivity in infiltrating duct cell carcinoma (nos)
breast (immunohistochemistry, x400)
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and invasive cancer.”” AR is a member of the steroid
hormone receptor family and is implicated in breast cancer
pathogenesis. The current theory suggests that in breast
carcinogenesis, the androgen signaling pathway plays a
critical role independent of ER.I'IY AR expression in
normal luminal mammary epithelial cells is approximately
20%." However, 70% of invasive and intraductal breast
cancers express AR.[12131' A significant number of poorly
differentiated breast carcinomas which are negative for ER
and PR, are positive for AR.['!

Recently, there is increasing interest regarding the role of
the AR, particularly in patients with TN tumors. TN tumors
generally have a more aggressive clinical course and do
not benefit from conventional endocrine targeted therapies.
However, recent evidence suggests that there may be role
for AR as a therapeutic target for a subset of TNBC.[!#!

One study from India by Sharma et al. noted 31.9% TNBC
cases. They found that these cases present in younger
females are associated with high grade, large tumor size,
and high rate of lymph node positivity. The most common
histological subtype in TNBC was IDC (nos).’! In our
study also most of the TN cases were IDC (nos). We found
nine (20%) TN cases to be positive for AR. Most of the
IHC studies have found the AR positive tumors represent a
small subset within TNBCs, ranging from 12% to 23%.01415]
In a large study of over 2,000 invasive breast cancer, AR
positivity was reported in 32% of TNBC.I'¥ Sutton et al.
observed that in 31.4% of TNBCs there is a positive
expression of AR.P! McGhan ef al., have described AR
positive TN tumors to be more common in older patients,
prone for lymph nodal metastasis and more advanced
disease.l”) Whereas, Sutton et al. noted that AR positive
TNBCs are less likely to have distant metastasis.”!

Bicalutamide is an oral, nonsteroidal, and AR
antagonist.' A recently completed phase II trial of
Bicalutamide in advanced TNBC involved a prospective
screening step, in which TNBC tumors were assessed
for AR expression before being assigned to therapy. The
frequency of AR positivity by IHC was low (12%). This
trial reported a clinical benefit rate of 19% and a median
progression free survival of 12 weeks.['¥

Ki-67 is a proliferative marker with the highest expression
during mitosis. Ki-67 is used as a prognostic marker in
breast cancer. Higher expression of Ki-67 is associated
with worse prognosis. In TNBCs, higher Ki-67 expression
is associated with worse prognosis. Sutton et al., observed
a negative correlation between AR and Ki-67 expression.
Hence, they opined that since AR positive tumors have
lower Ki-67 index, high levels of AR may be associated
with better prognosis in TN carcinomas. They have
attributed this lower expression of Ki-67 in AR positive
tumors, to the antiproliferative effect of AR.P! However,
we did not observe any statistically significant correlation
between AR and Ki-67 expression in TNBCs, in our study.

Conclusion

In the current study, a subset of TNBCs (20%) are positive
for AR. Antiandrogen therapy may be tried in those
TNBCs expressing AR as the TN cancers do not respond
to standard targeted therapy and are aggressive in nature.
We did not find any significant correlation between AR and
Ki-67 expression. However, results from multi-institutional
studies with better sample size and follow-up data should
be analyzed before advocating anti-androgen therapy for
TNBCs showing AR positivity.
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