
Globally, breast cancer is the most common type 
of cancer among women and is the second most com-
mon cause of death from cancer among women.1 It is a 
heterogeneous entity with various clinical, histological, 
immunohistochemical (IHC), and genetic features. The 
course of the disease and the treatment algorithm de-
pend on the histopathological type and grade of the 
tumor, size of the primary tumor, lymph node involve-
ment, presence of metastases, expression of hormone 
receptors, and human epidermal growth factor recep-
tor type 2 (HER-2) expression. Markers such as the Ki-
67 index, E-Cadherin expression level, TP53 mutation, 
and Cathepsin D expression level have been found to 
have prognostic importance in breast cancer.2-5  

In the pathogenesis of breast cancer, androgens 
induce cell proliferation, similar to estrogen and prog-
esterone. It is known that androgen receptor (AR) ex-
pression is seen in 34 to 91.1% of women with breast 
cancer.6-9 AR+ expression is more common in estro-
gen receptor (ER) + positive breast cancer, and tu-
mors expressing ER and AR are reported to have a 
better prognosis compared to ER-negative tumors.10-

12 In the study by Castellano et al., AR positivity was 
found to be a good prognostic factor for overall suri-
val in ER-positive patients. However, the proportion 
of premenopausal patients in this study was small.13  

In this study, we sought to determine the impact 
of AR expression on disease-free survival (DFS) and 
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overall survival (OS) in women with premenopausal 
ER-positive breast cancer. 

 MATERIAL AND METHODS 
Premenopausal women who underwent surgery for 
primary breast cancer and later received adjuvant 
chemotherapy were included in the study. In all, 83 
women were included. Electronic medical records 
were used to obtain the data of the subjects. The epi-
demiological and pathological characteristics of the 
enrolled subjects were extracted from the data. Fol-
low-up duration was counted from the date of the de-
finitive surgery until death or last follow-up. The best 
representative/typical morphology of each tumor was 
identified on the hematoxylin-eosin slides. Subse-
quently, 6 tissue microarrays (TMAs) were con-
structed, including one core (3 mm in diameter) of 
each tumor from paraffin-embedded blocks corre-
sponding to the counterpart of the marked areas. IHC 
staining for AR (clone AR 441, 1:200, retrieval ER2 
30’, DBS, Pleasanton, CA) was performed using 
Leica BOND-MAX, ElabscienceIHC/ISH automated 
immune-stainer from the unstained slides of TMA 
sections (4-5 mm thick). IHC ER, progesterone re-
ceptor (PgR), and HER-2 (ERBB2) staining scores 
were reported by various pathologists based on the 
College of American Pathologists guidelines. 

Statistical analyses were conducted using ver-
sion 20 of the Statistical Package for Social Sciences, 
IBM, United States of America. Independent t-tests 
were applied for the comparison of continuous vari-
ables. The χ2 test was used to analyze categorical 
variables. Continuous variables are reported as means 
and standard deviations. Cox proportional hazard 
analysis was employed to evaluate the probability of 
recurrence or mortality in relation to the prognostic 
variables. The cumulative survival rates were deter-
mined using the Kaplan-Meier approach. p values 
below 0.05 were considered statistically significant. 

All procedures were performed in accordance 
with the ethical guidelines set by the institutional and 
national research committees, as well as the Helsinki 
statement from 1964 and its later changes or other 
equivalent ethical guidelines. The Hacettepe Univer-
sity Ethics Committee (date: November 2, 2021, no: 

GO-22732) approved the project. Consent was ob-
tained from the patients included in the study or their 
relatives. 

 RESULTS 
A total of 83 premenopausal women with ER+ primary 
invasive breast carcinomas were included; the mean age 
of the cohort was 40.01±7.71 years. AR expression was 
detected in 61.44% of patients (51 out of 83). The me-
dian follow-up duration was 127.93 months. 

AR expression was unrelated to tumor size 
(p=0.346), lymph node status (p=0.604), stage 
(p=0.175), PgR (p=0.070), HER-2 status (p=0.728), 
or tumor grade (p=0.751) (Table 1). Age (>40 vs. <40 
years, p=0.98), tumor size [p=0.757, hazard ratio 
(HR): 0.84, confidence interval (CI) 95%: 0.285-
2.493, T1-2 vs. T3-4], lymph node status (p=0.186, 
HR: 0.56, CI 95%: 0.244-1.314, N0-1 vs. N2-3), PgR 
status (p=0.815, HR=0.84, CI 95%: 0.195-3.615, 
negative vs. positive), stage (p=0.378, HR=0.68, CI 
95%: 0.297-1.584, Stage 1-2 vs. Stage 3) were not in-
dependently associated with OS. HER-2 positive pa-
tients had shorter survival than HER-2 negative 
patients (median OS 35.41 months vs. NA, p<0.001, 
HR: 0.27, CI 95%: 0.172-0.428).  

There were 25 relapses and 22 deaths during the 
follow-up period. In Kaplan-Meier log-rank analysis, 
there was no statistically significant difference in 
DFS and OS between the groups with an without AR 
expression (Figure 1, Figure 2). The median DFS 
could not be achieved in both groups (p=0.876, HR: 
0.93 CI 95%: 0.41-2.10). Median OS could not be 
reached in AR+ and AR- groups (p=0.610 HR: 0.61 
CI 95%: 0.26-1.42). 

 DISCUSSION 
In our study, we found no correlation of AR expression 
with age, tumor size, lymph node involvement, and 
HER-2 expression in premenopausal women with hor-
mone receptor-positive breast cancer. Similarly, we 
found that AR expression had no effect on DFS and OS. 

It is known that AR plays a role in the patho-
genesis of cancer in several organs, including the 
prostate.14 Its effect on breast cancer has also been in-
vestigated for a long time, and studies have been done 
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with antiandrogen treatments in the past.15 Yu et al. 
suggest that AR offsets the proliferative effects of ER 
in healthy breast tissue; hence, the aberrations in AR 
could accelerate carcinogenesis in the breast.16 

While some studies found a relationship be-
tween AR expression and age, tumor size, and lymph 
node involvement, no such relationship was found in 
our study, as in the study by Agrawal et al.17-19 How-
ever, in these studies, no subgroup analysis according 
to menopausal status was performed.  

In a comprehensive meta-analysis, AR expres-
sion is found in 74.8% of ER-positive breast cancer, 
while it is 31.8% in ER-negative breast cancer.10 
Though AR positivity was associated with DFS and 
OS, no analysis according to the menopausal status of 
patients was performed.10 Castellano et al. reported 
that AR expression was a good prognostic factor for 
OS in ER-positive patients; however, the proportion 
of premenopausal patients was very low in this 
study.13 Similarly, Yang et al. reported that AR ex-

Total (n=83) AR+ (n=51) AR- (n=32) p values (AR+ vs AR-) 
Age 40.01±7.98 40.00±7.44 40.04±8.90 0.758 
Tumor size classification 

1 22 (26.25%) 11 (21.6%) 11 (34.4%) 0.346 
2 45 (54.2%) 31 (60.8%) 14 (43.8%) 
3 15 (18.1%) 8 (15.7%) 7 (21.9%) 
4 1 (1.2%) 1 (2%) 0 (0%)  

Lymph node status 
Na 1 (1.2%) 0 (0%) 1 (3.1%) 0.604 
0 19 (22.9%) 10 (19.6%) 9 (28.1%) 
1 34 (41%) 22 (43.1%) 12 (37.5%) 
2 16 (19.3%) 11 (21.6%) 5 (15.6%) 
3 13 (15.7%) 8 (15.7%) 5 (15.6%) 

Stage  
1 9 (10.8%) 3 (5.9%) 6 (18.8%) 0.175 
2 39 (47%) 26 (51%) 13 (40.6%) 
3 35 (42.2%) 22 (43.5%) 13 (40.6%) 

Progesterone receptor 
Positive 78 (94%) 50 (98.1%) 28 (87.5%) 0.070 
Negative 5 (6%) 1 (1.9%) 4 (12.5%)  

HER-2  
Positive 9 (10.8%) 5 (9.8%) 4 (12.5%) 0.728 
Negative 74 (89.2%) 46 (90.2%) 28 (87.5%)  

Grade 
1 4 (4.8%) 3 (5.8%) 1 (3.1%) 0.751 
2 39 (46.9%) 26 (50.9%) 13 (40.6%) 
3 35 (42.1%) 21 (941.1%) 14 (43.7%) 
Missing 5 (6.0%) 1 (1.9%) 4 (1.25%) 

Surgery type 
Breast conserving surgery 23 (27.8%) 12 (23.5%) 11 (34.3%) 0.320 
Mastectomy 60 (72.2%) 39 (76.5%) 21 (65.6%)  

Radiotheapy 
Presence 72 (86.7) 45 (88.2%) 27 (84.3%) 0.742 
Absence 11 (13.3) 6 (11.8%) 5 (15.7%)  

Chemotherapy 
Presence 83 (100%) 51 (100%) 32 (100%) 1 
Absence

TABLE 1:  Descriptive statistics of women with AR+ and AR- negative tumor.

AR: Androgen receptor; HER-2: Human epidermal growth factor receptor type 2.
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pression was a good prognostic factor for OS; how-
ever, no analysis according to the menopausal status 
was performed.20 We could not find any study in the 
literature on the prognostic significance of AR posi-
tivity in premenopausal women with hormone recep-
tor-positive breast cancer. In our study, no 
relationship was found between AR positivity and 
DFS and OS in patients with hormone receptor-pos-
itive breast cancer. 

The lack of any targeted therapy in triple-nega-
tive breast cancer and its poor prognosis compared to 
other subtypes led to the investigation of AR-targeted 
therapies for this type of cancer. Good outcomes were 
obtained in studies with bicalutamide and enzalu-
tamide.21-23  

In hormone receptor-positive breast cancer, AR 
receptor positivity is thought to play a role in tamox-
ifen resistance.24 In the trial in which the combina-
tion of abiraterone acetate with exemestane was 
evaluated, no DFS contribution could be observed.25 
The preclinical study of enzalutamide reported that it 
might be effective in hormone-positive breast can-
cer.26 In Phase 1/2 studies, abiraterone acetate re-
vealed anticancer activity in patients with 
postmenopausal ER and AR-positive metastatic 
breast cancer with androgen and estradiol concentra-
tions below the analytical limit. After 24 weeks of 
therapy, 22% of patients achieved disease stability.27  

In Phase 1/2 studies, abiraterone acetate revealed 
anticancer activity in patients with postmenopausal 

ER and AR-positive metastatic breast cancer with an-
drogen and estradiol concentrations below the ana-
lytical limit. In 24 weeks of therapy, 22% of patients 
achieved disease stability. 

In the Phase 2 study about abiraterone and pred-
nisone treatment in advanced triple-negative breast 
cancer, all patients who responded to the treatment 
were postmenopausal.28 

Our study included premenopausal women with 
hormone-positive breast cancer who received adju-
vant chemotherapy and endocrine therapy; thus, it 
was a homogeneous group. Premenopausal females 
lacked data about the influence of ARs positivity on 
prognosis. Prospective studies with larger numbers 
of patients are needed to demonstrate the prognostic 
effect of ARs in premenopausal ER-positive early-
stage breast cancer. 

 CONCLUSION 
Although AR expression has prognostic importance 
in postmenopausal hormone-positive breast cancer 
patients, it has no effect on prognosis in pre-
menopausal patients because of physiological differ-
ences between premenopausal and postmenopausal 
women. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-

FIGURE 1: Relationship between androgen status and DFS. 
DFS: Disease-free survival; HR: Hazard ratio; AR: Androgen receptor.
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FIGURE 2: Relationship between androgen status and OS. 
OS: Overall survival; HR: Hazard ratio; AR: Androgen receptor.
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