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ABSTRACT

In 2006 a 35-year old female patient was having a tumour mass (4,5cm) on the right breast. It was biopsied and
histologically verified invasive ductal carcinoma — ER 0%, PR 0%; HER2 (0) — TNBC, cT N M, She underwent
4 cycles neoadjuvant therapy with anthracyclines (FEC). Afterwards it was perfomed a right sided mastectomy
with axillary lymph node dissection (12 lymph nodes without metastases) and she was staged as pT NM, G2
invasive ductal carcinoma, ER 0%, PR 0%, HER?2 (0); Ki67 = 15%. She has no family history for cancer; BRCA1/2
negative. The patient had 4 cycles with Docetaxel (75mg/m?) in adjuvant aspect and 50 Gy radiotherapy on the
thoracic wall and the axill.

She was on a dynamic control for 7 years (between 2007 — 2015). Computer tomography (CT), bone scintigraphy
and abdominal ultrasound were regularly made.

In 2015 it was observed a slight progression of the tumor marker up to 35 U/ml. A bone scintigraphy was performed,
that showed bone metastases, and treatment was started with Denosumab 120mg s.c.

In November 2016 a PET/CT (positron emission tomography) was made and it was detected a new progression of
the disease with three new mediastinal lymph nodes. She started systemic treatment with Docetaxel (75mg/m?) for
six cycles together with Denosumab 120mg. A control CT showed stable disease. She continued with Capecitabine
1250 mg/m’ + Denosumab. This treatment lasted four months due to poor tolerance and toxicity. Palliative
radiotherapy for mediastinum was made.

On 12.02.2018 another PET/CT showed progression of the mediastinal lymph nodes. The patient received treatment
with Eribulin 1.23mg/m? (day 1,8) for five months.

In September another progression was detected with more than 20% enlargement of the observed mediastinal lymph
nodes. A biopsy was performed, which proved the same histology of the tumor — invasive ductal carcinoma ER 0%;
PR 0%; HER?2 (0); Androgen Receptor positive (2+3=5/8). The patient agreed on treatment with Bicalutamide
50mg p.o. daily + Denosumab 120mg s.c. monthly. The treatment with antiandrogen started in December 2018 and
continued until 08.2019 when another progression of the mediastinal lymph nodes was detected.

The treatment with Bicalutamide was well tolerated without any adverse events or any toxicity during the whole
period of nine months.
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Triple negative breast cancer, Antiandrogen therapy, Hormonal Breast cancer is the cancer type with the highest incidence and
therapy, Ductal cancer. mortality rate among women, who develop malignancies [1].
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Despite the fact that the most common histological type is the
ductal carcinoma, the treatment of breast cancer is not unique
and depends on many other factors like hormonal status (estrogen
[ER] or progesterone [PR] positive or negative), activity of human
epidermal growth factor receptor 2 (HER2), the level of Ki67
(index of proliferation), mutation in BRCA1 or BRCA2 genes. On
the other side, a tumor without hormonal expression and HER2 (0)
is considered triple-negative (TNBC). The triple negative breast
cancer represents 15% — 20% of all breast cancer types [2]. It is
well known with its extremely aggressive behavior. Many clinical
studies came up with data, proving that the triple negative breast
cancer is not only a subtype of a breast cancer, but it gathers
together different profiles such as basal like 1 and 2, mesenchymal
and the luminal androgen receptor (LAR) [2] (Figure 1).
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Figure 1: Lehmann classification 2016. (A) Triple negative breast
cancer (TNBC) was classified into main six subgroups: two basal like
classes (BL1 and BL2), an immunomodulatory (IM), a mesenchymal

(M), a mesenchymal stem cell (MSL) and the luminal androgen receptor
(LAR) class. (B) Triple negative breast cancer (TNBC) was classified
into main six subgroups: two basal like classes (BL1 and BL2), an
immunomodulatory (IM), a mesenchymal (M), a mesenchymal stem cell
(MSL) and the luminal androgen receptor (LAR) class [3].

Androgens (testosterone and dihydrotestosterone (DHT)) are
the male sex hormones required for development of the male
reproductive system and secondary sexual characteristics [4,5].
The androgen receptor (AR) is a nuclear receptor that functions
as a transcription factor. It also regulates the development and
growth of the prostate by males. Namely AR is the primary target
for endocrine therapy of prostate cancer [6].

However, the androgen receptors might be target also for treatment
of triple negative breast cancer, as there are some subtypes (LAR)
that are expressing them. AR is expressed in 60% — 70% of breast
tumors independent of estrogen status, and in 20 — 32% of TNBC
patients [9].

Case Report

In2006 a35-year old female patient was having a suspicious tumour
mass (4,5cm) on the right breast. It was biopsied and histologically
verified invasive ductal carcinoma — ER 0%; PR 0%; HER2 (0)
— TNBC, ¢T,N M. She underwent 4 cycles neoadjuvant therapy
with anthracyclines (FEC). Afterwards it was perfomed a right
sided mastectomy with axillary lymph node dissection (12 lymph
nodes without metastases) and she was staged as pT,N M,. The
tumor size had shrunk up to 2cm, G2 invasive ductal carcinoma,
ER 0%; PR 0%; HER2 (0); Ki67 = 15%. She has no family history
for any type of cancer.

She had 4 cycles with Docetaxel (75mg/m?) in adjuvant aspect and
50 Gy radiotherapy on the thoracic wall and the axill. She was on
a dynamic control for 7 years (between 2007 — 2015). Computer
tomography, bone scintigraphy and abdominal ultrasound were
regularly made.

In 2015 it was observed a slightly progression of the tumor marker
up to 35 U/ml. A bone scintigraphy was performed, that showed
bone metastases, and treatment with Denosumab 120mg s.c. was
started.

In November 2016 a PET/CT was made and it was detected a
new progression of the disease with three new mediastinal lymph
nodes — 1lmm SUV max 4,7; 15mm SUV max 5.9; 14mm SUV
max 7.7 thus a new bone metastase on the sternum was detected
SUV max 7.2. She started systemic treatment with Docetaxel
(75mg/m?) for six cycles together with Denosumab. A control CT
showed stable disease. She continued with Capecitabine 1250 mg/
m? + Denosumab. This treatment lasted four months due to poor
tolerance and toxicity. Palliative radiotherapy for mediastinum
was made.

On 12.02.2018 another PET/CT showed progression of the
mediastinal lymph nodes. The patient received treatment with
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Eribulin 1.23mg/m? (day 1,8) for five months.

In September another progression was detected with more than
20% enlargement of the observed mediastinal lymph nodes. A
biopsy was performed, which proved the same histology of the
tumor — invasive ductal carcinoma ER 0%; PR 0%; HER2 (0);
Androgen Receptor positive (2+3=5/8). The patient agreed on
treatment with Bicalutamide 50mg p.o. daily + Denosumab 120mg
s.c. monthly. The treatment with antiandrogen started in December
2018 and continued until 08.2019 when another progression of the
mediastinal lymph nodes was detected.

The treatment with Bicalutamide was well tolerated without any
adverse events or any toxicity during the whole period of nine
months.

Discussion

The LAR — subtype is characterized with better prognosis, but also
lower responsiveness to chemotherapy. It was also found that the
androgen receptors interact with the BRCA 1 gene. Both BRCA1
and PARP 1 play important role in DNA repairing processes thus
they act as coactivators of AR and promote AR-targeted gene
transcription. Finally, a breast cancer positive for BRCA1 shows a
lower expression of AR [2,7,8]. This is a prove, that the LAR type
gives a better prognosis and longer overall survival (OS).

The first clinical Phase II study on antiandrogens as therapy
for triple negative breast cancer was made with Bicalutamide
(NCT00468715)62. 1t had been used immunohistochemistry
(IHC) to evaluate the androgen receptors on the nuclear surface
and it appeared that 12% or 51 patients (n=424) demonstrated AR
positivity. The patients were with either primary or metastatic
disease and they started treatment with Bicalutamide 150mg orally
daily. The clinical benefit rate was 19%. The antiandrogen therapy
was well tolerated, without grade 4-5 adverse events. Aim of the
study was to prove the efficacy of androgen blockade in selected
group patients with ER (-) PR (-) AR (+) breast cancer [2].

Another study was performed in 2009 — seventy-seven female
patients with triple negative breast cancer and AR (+) received
adjuvant Bicalutamide 50mg (Casodex TM 50mg) once daily,
Ki67>14%. The median follow-up period was 24 months.
Improved survival with AR-positive expression group for 2-year
and 3-year DFS was 85% and 78% respectively with (P =<0.001,
C1 95% 39.17-51.39) and for OS at 2-year and 3-year was 100%
(P =0.0005) [9].

AR expression is significantly related to older age at diagnosis,
smaller tumor size, well differentiated tumors, lower proliferative
index, lack of lymph node metastasis and of ductal type [10,11].
Fatima Zakaria et al. state that AR inhibition can stabilize disease
in TNBC patients. Bicalumide is well tolerated in AR positive
patients and could offer an alternative to cytotoxic chemotherapy
in those patients. TNBC needs for a paradigm shift in personalized
treatment than one size fits all [9].

Another Phase II clinical study with Enzalutamide in women with
advanced AR (+) TNBC (AR IHC>0%) (NCT001889238) the
clinical benefit rate was correlating with the AR status namely
16 and 24 weeks compared to those who were lacking this gene
variety [12].

Conclusion

The triple negative breast cancer is a heterogenous malignancy
with many subtypes that define the aggressive character of the
disease. The luminal androgen receptor (LAR) subtype shows
a better prognosis, due to the fact that can be treated with an
androgen inhibitor and also that correlates with stability in BRCA1
gene. The only systemic treatment for metastatic triple negative
breast cancer used to be chemotherapy. In 2019 an outbreak was
made after FDA and EMA approved Atezolizumab combined
with nab-Paclitaxel for first line metastatic triple negative breast
cancer. However, immunotherapy is not accessible everywhere
also we still try to understand, avoid and deal with the adverse
events caused by the monoclonal antibodies. In comparison, the
antiandrogen receptor blockade does not show any adverse events
and it was well tolerated during the treatment, as it was described
in the case report and the clinical studies with Bicalutamide and
Enzalutamide.

This is a prove that we may have to try to understand better the
molecular biology of the different subtypes of TNBC and create a
specific strategy for their treatment.

LAR type of TNBC shows good response of antiandrogen blockers
and their role might be crucial before starting with other systemic
treatment of metastatic disease.
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