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Aim: To investigate prognostic features in male breast cancer (MBC). Methods: Clinicopathological in-
formation from 40 MBC patients was retrospectively reviewed. Androgen receptor (AR) and estrogen
receptor (ER) were prospectively stained out in 22 cases and counted through software program analysis.
Results: Median age was 65.5 years; most cases were Stage Il (40%), Grade 1l (37.5%), ER >10% (72.5%)
and PgR >10% (75%). AR >10% was found in 17 of 22 cases. Although AR expression was correlated
with ER, there are some cells without coexpression. Axillary node involvement was associated with DFS
(p = 0.001) and age (p = 0.002) was associated with overall survival. Conclusion: ER is expressed in most
MBC cases and is correlated with AR. Axillary involvement and age were associated with survival.
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Figure 1. Diagram of selected population of male breast cancer.

Male breast cancer (MBC) is a rare disease, which accounts for less than 1% of all instances of cancer in men and
accounts for only 0.7% of all breast cancer diagnoses [1]. Breast cancer happening in males differs to women in age
at diagnosis, prevalence of histological types, estrogen receptor (ER) positive rates and prognosis [2].

Androgen receptor (AR) is a member of the nuclear steroid receptor subfamily with functional and structural
similarity to ER and engaged with regulation of cell proliferation (3-5]. Increased risk of breast cancer is seen in
patients with hypoandrogenism, and androgens exert anti-mitogenic effects in breast cancer cell lines and cause
regression of breast tumors in rats [6,7]. Most authors report AR expression in 60-80%, a positive correlation with
ER, an association with better outcome and a prediction of response to anti-androgen or anti-estrogen treatment
in female breast cancer cases [8,9]. Some series suggest that AR expression has higher rates and could show similar
prognostic and predictive features in male breast cancer [10-15]. However, a series of South American MBCs are
scarce and more information is needed about the impact of AR expression over MBC behavior because the extensive
experience using androgen pathway modulation in males with prostate cancer [16].

We analyze clinicopathological features of 40 MBCs from a Peruvian retrospective series in order to look for
prognostic factors, as well as ER and AR expression in the prospective subgroup of 22 cases in order to evaluate
their correlation (Figure 1).

Patients & methods

Patients

A search for breast cancer happening in males who came to the Institute Nacional de Enfermedades Neopla-
sicas from January 2004 to December 2016 was performed through the electronic archive system (Figure 1).
Clinical charts were reviewed to obtain follow-up information. Archived H-E stain slides were reviewed by an In-
stitute Pathologist (J Sanchez) to complete pathological features including histologic grade in accordance with the
modified Scarff~Bloom—Richardson system and tumor-infiltrating lymphocytes in accordance with international
recommendation [17,18].

Immunohistochemistry

Tissue sections of 4 mm thickness were cut from the tissue paraffin blocks, and immunohistochemical staining for
AR and ER was carried out according to the manufacturer’s instructions. Briefly, sections were transferred onto
adhesive slides and were dried at 60°C for 30 min. After incubation with the primary antibodies, immunodetection
was performed using biotinylated anti-mouse immunoglobulin, followed by peroxidase-labeled streptavidin. The
labeled streptavidin biotin kit was used, and 3,3’-diaminobenzidine chromogen was used as a substrate. Phosphate-
buffered saline was used to replace the primary antibody and served as the negative control. Staining for evaluating
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Figure 2. Comparison of biomarkers in the same tumor areas. Positive status of androgen receptor (A) and estrogen
receptor (B) indicated by the green label in nuclear structures.

AR expression used monoclonal mouse anti-human AR antibody (Dako AR441, Glostrup, Denmark) and ER
expression used monoclonal rabbit anti-human ER antibody (Zhongshan Bio., Beijing, PR China). Normal
prostatic tissue (pathology archive) was used as positive control of AR. The sections were observed under a light
microscope (X100 to x400).

Two Institute pathologists performed the lecture of pathology slides (H Guerra and J Sanchez). Pathology criteria
for AR positivity were based on the intensity (negative, weak, moderate or strong) and percentage of tumor cells
showing expression through pathology eyeball methodology. Tumors that had more than 10% of cells exhibiting a
moderate or strong intensity of AR expression were considered positive (similar to previous reports) [10]. Regarding
ER, we followed ASCO/USCAP guidelines and positive status was accepted as >1% [19].

Additionally, slides of AR and ER staining were scanned in BX63 Olympus (Tokyo, Japan) using the x40
objective lens and the analysis was performed through Visiopharm software in 19 BCM cases. Hot spots were
selected (area with a higher density of positive-staining cells) under a low-power field (100x). The counting
process was performed in five independent areas under a high-power field (400x). AR and ER immune-positivity
were evaluated in the same nuclear stain areas. Negative and positive cells were marked in blue and green by
TissueMorph-Visopharm Software, Hoerlson, Denmark. Both rates of AR and ER were obtained through the
ratio between median number of positive over all cells (M Castillo and LA Bernabe) (Figure 2). The process was
supervised by an Institute pathologist (J Sanchez).

Statistical analysis

Associations of clinicopathological variables were performed by Chi-square test of independence or Fisher’s exact
test. Association with survival was initially analyzed using the Kaplan—Meier. Differences between categories were
tested by the log-rank or Breslow (generalized Wilcoxon) tests according to the case. Cox regression analysis was
used to adjust for other prognostic indicators. Overall survival (OS) was calculated from the date of diagnosis until
death or until the last follow-up whether the patient was alive. Disease-free-survival (DFS) was calculated from the
date of diagnosis until relapse or the date patients were last known to be alive. Identification of co-expression of
AR and ER in the same cells was performed by linear correlation coefficient and variability of numeric variables
through Pearson correlation test and deviation standard measure, respectively. A p < 0.05 was considered significant.
Analyses were performed using the SPSS statistical package (IBM SPSS Statistical 19).

Results

Clinicopathological features in the whole series

Patients under observation were 40 men. Median age at the time of diagnosis was 65.5 years (24-90 years). Two
(5%) cases were Stage I, 16 (40%) Stage II, 14 (35%) Stage 111, four (10%) Stage IV, and the stage was unknown
in four (10%) cases. Tumor size was evaluated in 31 cases and had a median of 4 cm (maximum of 18 cm). Skin
involvement (pT4) was observed in 13 cases (32.5%). 19 cases (47.5%) had clinical lymph node involvement.
Most cases were invasive ductal carcinoma NST (82.5%). Histological grade was evaluated in 27 tumors, and most
frequent were Grades I (17.5%) and II (35%). Hormone receptor was evaluated in 35 cases, and ER-negative was
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Figure 3. Correlation between estrogen receptor and androgen receptor in 22 male breast cancer patients analyzed
through digital analysis (p = 0.008).

found in six cases, 1-9% in one case, ER >10% in 29 (72.5%), and PgR (>10%) in 30 (75%). Only one patient was
HER2+*+, 30 patients (75%) were HER2™ and four patients (10%) were HER2™* (however, FISH/ ISH HER2
were not performed). Mastectomy was performed in 28 (70%), tumorectomy in four (10%), axillary dissection
in 29 (72.5%), and sentinel lymph node biopsy in two (5%) cases. Adjuvant chemotherapy was administered to
nine of the 16 Stage II patients and four of the 14 Stage IIT patients. Chemotherapy was administered to three of
the 4 Stage-IV patients. Hormone therapy was administered only to cases with ER-positive status if patient fulfill
treatment criteria (Table 1).

Prospective evaluation of androgen receptor

Androgen receptors (AR) were evaluated by eyeball pathology methodology in 22 cases (Figure 1) and median
percentage of cells with AR expression was 45%. There were five cases with AR-negative (22.7%) (including two
cases from one up to 10%) and 17 AR-positive (>10%) cases (77.3%). Under this classification, AR-positive
is associated with low clinical tumor size (p = 0.032), ER-positive status (p = 0.043) and PgR-positive status
(p = 0.043) (Table 2).

The relationship between androgen & estrogen receptor expression in same HPF

Evaluation of the same SHPF for AR and ER found that, 510 cells (34.45%) (range 92-1221) from 1480 cells
(range 774-2377) were positive for AR, and 734 cells (50.3%) (range 261-1098) from 1459 (range 859-2481)
were positive for ER. Variability among the SHPF for every case was higher for AR than ER (SD 0.302 vs 0.238).
Variables AR and ER had a correlation coefficient index of 0.682 (p = 0.008) through Pearson test. However, the
correlation was poor for three cases (two cases were clinical Stage II and one case was clinical Stage III) (Figure 3).

Prognostic clinicopathological factors

The median follow-up was 2.94 years. Longer DFS was associated with the absence of positive lymph nodes
(p = 0.001). Longer OS was associated with younger age (p = 0.002) and right-side tumor cancer location
(p = 0.036) in the whole series (Figure 4). Multivariate survival analysis performed by Cox regression found that,
the age at diagnosis (p = 0.011, HR = 1.067, 95% (HR) = 1.015-1.122) was associated with high OS, and lymph
nodes involvement ([1-9] axillary lymph nodes vs >10 lymph nodes, p = 0.042) and (negative axillary lymph nodes
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Table 1. Prognostic value of clinical-pathological features (n = 40).

Features Sub-classification Total
n =40 (%) OS at 5 years =51.2% p-value DFS at p-value
5 years = 67.8%
Age 0.002 0.172
Median (range) 65.5 (24-90)
<70y 25 (62.5) 80.00% 80.00%
>70y 15 (37.5) 46.67% 80.00%
Location 0.036 0.197
Left breast 19 (47.5) 47.37% 68.42%
Right breast 21 (52.5) 85.71% 90.48%
Histology 0.880 0.217
Ductal 33(82.5) 66.67% 75.76%
Others 7 (17.5) 71.43% 100.00%
Grade 0.490 0.393
1 7 (17.5) 57.14% 85.71%
2 15 (37.5) 66.67% 80.00%
3 5(12.5) 60.00% 60.00%
NR 13 (32.5) - -
In situ 0.763 0.495
No 19 (47.5) 63.16% 78.95%
Yes 9 (22.5) 66.67 % 88.89%
NR 12 (30) - _
sTIL 0.435 0.224
Median (range) 10 (5-60)
<10% 8 (20) 50.00% 87.50%
>10% 17 (42.5) 58.82% 70.59%
NR 15 (37.5) . =
ER 0.177 0.137
Median (range) 90 (0-100)
<10% 6 (15) 100.00% 100.00%
>10% 29 (72.5) 65.52% 72.41%
NR 5(12.5) - -
PgR 0.156 0.447
Median (range) 70 (0-100)
<10% 6 (15) 100.00% 100.00%
>10% 30 (75) 63.33% 73.33%
NR 4(10) - -
AR 0.2679 0.745
Median (range) 50 (0-90)
>10% 17 (77.3) 55.55% 77.77%
<10% 5(22.7) 80.00% 80.00%
Clinical tumor size 0.336 0.759
Median (range) 4 (0-18)
<4 cm 14 (35) 71.43% 78.57%
>4 cm 17 (42.5) 58.82% 82.35%
NR 9 (22.5) - -
Clinical stage 0.058 0.112
111 18 (45) 77.78% 88.89%
H-v 18 (45) 50.00% 72.22%
NR 4 (10) - -

AR: Androgen receptor; DFS: Disease-free survival; ER: Estrogen receptor; NR: Not reported; OS: Overall survival; PgR: Progesterone receptor; sTIL: Stromal tumor-infiltrating lymphocyte.
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Table 1. Prognostic value of clinical-pathological features (n = 40) (cont.).

Features

Lymph nodes
involvement

Axillary surgery

Chemotherapy

Radiation

Hormotherapy

Sub-classification Total
n =40 (%) OS at 5 years =51.2% p-value DFS at p-value
5 years = 67.8%
0.117 0.001
Negative 14 (35) 78.57% 92.86%
1-9 lymph nodes 12 (30) 83.33% 83.33%
>10 lymph nodes 7 (17.5) 28.57% 28.57%
NR 7(17.5) - -
0.240 0.376
No 9 (22.5) 66.67 % 100.00%
Axillary dissection 29 (72.5) 65.52% 72.41%
Sentinel biopsy 2(5) 100.00% 100.00%
0.812 0.247
No 15 (37.5) 73.33% 100.00%
Neo or adjuvant 22 (55) 63.64% 63.64%
NR 3(7.5) - -
0.569 0.057
Yes 20 (50) 65.00% 60.00%
No 17 (42.5) 70.59% 100.00%
NR 3(7.5 - -
0.065 0.345
Yes 20 (50) 65.00% 65.00%
No 17 (42.5) 70.59% 94.12%
NR 3(7.5) - _

AR: Androgen receptor; DFS: Disease-free survival; ER: Estrogen receptor; NR: Not reported; OS: Overall survival; PgR: Progesterone receptor; sTIL: Stromal tumor-infiltrating lymphocyte.

vs >10 lymph nodes, p = 0.008) was associated with high DES. Positive status of ER (n = 35, p = 0.177) or an
>10% expression of AR (n = 22, p = 0.267) was not associated to survival.

Discussion

MBC is a rare malignancy and its diagnosis is frequently, secondary to a metastatic lesion diagnosis [20,21]. Four of
our cases presented with distant metastasis (three to bone and two to distant lymph nodes). Most frequent clinical
stage in our series were II and III (40% and 35%, respectively). Presence of in situ disease along with invasive was
found in 22.5% of our series, and is similar to the 20% reported for female series. Other variables found in our
series like median age (65 years), ductal histology rate (82.5%) and Grade II-11I rate (50%) at diagnosis were also
similar to those reported in women. Analysis of survival found that older age (p = 0.002), left-side tumor cancer
location (p = 0.036), clinical Stage III-IV (p = 0.058) have shorter survival. However, relevance of affected breast
side is lost in multivariate analysis. It is similar with other series reporting an association between older age of
60 years and larger tumor with overall survival in a 400 Korean MBC series [1]. Kornegoor ez 4/. found that high
histological grade, high mitotic count and large tumor size were predictors of poor outcome in Netherlands 134
MBC cases [22]. Masci ez al. found that histological grade I-1I and lower ki67 were associated with shorter survival
in Italian 97 MBC cases [23]. Nilsson ¢# a/. found that higher ki67 was associated with shorter survival in a Sweden
197 MBC series [24]. A Brazilian series with 48 male breast cancer patients found that number of compromised
lymph nodes and advanced tumor, node, metastasis staging were associated with shorter survival [25].

Tumor biology of MBC remains poorly understood because it is a rare disease [26]. Most cases with available
information in our series expressed ER (72.5%) and PgR (75%) and both were correlated with each other, however,
they were not associated with survival. A previous publication found that rate of ER+in females with breast cancer
who came to our Institute is much lower (59.6%) [27]. Several series confirm that rates of hormone receptor-positive
breast cancer are that higher in males than female series [13, 28-30]. Expression of ER and PgR are strongly associated
with longer survival and to higher response to anti-estrogen agents in females, and some small series describe similar
association in MBC [1,22].

Breast Cancer Manag. (2018) 7(1) future science group
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Table 2. Influence of androgen receptor status over clinicopathological features (n = 22).

Features Subgroups AR
n =22 (%) <10% >10% p-value
Age 0.612
Median (range) 66 (24-90) 67 (24-84) 65 (46-90)
<70y 14 (63.63) 4 10
>70y 8 (36.36) 1 7
Location 0.624
Left breast 12 (54.5) 2 10
Right breast 10 (45.4) 3 7
Histology 0.411
Ductal 20 (90.9) 4 16
Others 2(9.1) 1 1
Grade No value
1 5(22.72) 2 3
2 13 (59.09) 2 1
3 3(13.63) 1 2
NR 1(4.54) - _
In situ 0.338
No 12 (54.54) 4 8
Yes 9 (40.9) 1 8
NR 1(4.54) - _
sTIL 0.585
Median (range) 10 (5-60) 10 (5-20) 10 (5-60)
<10% 6 (27.2) 2 4
>10% 16 (72.7) 3 13
ER 0.043
Median (range) 80 (0-100) 80 (0-90) 90 (60-100)
<10% 2(9.1) 2 0
>10% 20 (90.9) 3 17
PgR 0.043
Median (range) 82.5 (0-100) 90 (0-90) 80 (10-100)
<10% 2(9) 2 0
>10% 20 (90.9) 3 17
Clinical tumor size 0.032
Median (range) 3.5(1-18) 5 (4-9) 3(1-18)
<4cm 10 (45.45) 0 10
>4 cm 10 (45.45) 5 5
NR 2(9.09) - -
Clinical stage 1
I-1 13 (59.1) 3 10
Hn-v 9 (40.9) 2 7
Lymph nodes involvement No value
Negative 6 (27.27) 2 4
1-9 lymph nodes 10 (45.45) 2 8
>10 lymph nodes 4(18.18) 1 3
NR 2(9.09) - -

AR: Androgen receptor; DFS: Disease-free survival; ER: Estrogen receptor; NR: Not reported; OS: Overall survival; PgR: Progesterone receptor; sTIL: Stromal tumor-infiltrating lymphocyte.
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Figure 4. Clinicopathological features associated with survival. OS associated with (A) age at diagnosis and (B) tumor location. (C) DFS

for the population
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HER2 overexpression has been described as less frequent than in female series, but it is expected to behave as
prognostic and predictive to anti-HER2 therapies factor [1,31,32].

The greater than 10% AR expression was found in 77.3% of our MBC cases which is in the previously described
range (40-90%), and our analyses found that AR and ER expressions were related (p = 0.043) which has also been
previously reported (however, no previous study in South American population). However, the evaluation of the
expression of AR and ER in similar tumor areas of 22 cases found, for the first time to our knowledge, that although
most cells co-expressed both receptors, there is around 15% of tumor cells which express only one receptor [10-15].

There was not a relationship between AR expression and survival in our series, although it could be because
of the small sample size. Previous studies have reported contradictory results about the prognostic value of AR
expression. Elebro ez al. evaluated AR expression in 671 women with breast cancer and found positive staining
in 85% and its relationship with longer survival. They also found that having both AR and ER expression was
associated with longer DFS (p = 0.002) [10). Humphries ez a/. evaluated different IHC markers including ER and
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AR in 446 MBC, and found ER+ in 84% and PgR+ in 74%. AR+ was also associated with longer DFS in the
whole cohort (p = 0.009) and in the ER+ cases (p = 0.033) MBC [13]. Shaaban ez /. compared AR expression
between 251 male and 263 female breast cancers. They found expression in 64% of males and 93% of females
(p < 0.0001). ER+ and AR+MBC had significantly improved OS over ER+ and AR-MBC cases (p = 0.04) and
over equivalent ER+ and AR+ female breast cancer (p = 0.05) [15].

Contrary to these results, Wenhui ez a/. evaluated 102 MBC and found that AR+ was associated with lymph
node metastases (p = 0.032), shorter overall survival (p = 0.045) and DFS (p = 0.026) [14]. Similarly, Song ez a/.
evaluated AR expression in 81 MBC and found that it was associated with shorter survival (p = 0.029) 121.

Despite the small size of this South American series, it reports similar clinicopathological features associated to
MBC than other larger series in the Caucasian population. A remarkable strength of our study is the prospective
evaluation of AR and ER in the same tumor regions by an objective and replicable digital analysis in order to
evaluate the cell co-expression of receptors.

Conclusion

We can conclude that clinical stage can also predict prognosis in MBC. Expression of ER happens in most MBC
cases but its relationship with survival is not clear. Most malignant cells who express AR have co-expression of
ER expression; however, there are a few cases with poor correlation. Because some studies describe activity of
anti-androgen drugs in AR-positive breast cancer [4,5,8], we expect that more active anti-androgen drugs will be
developed in the coming future and will be tested in males with cancer, and AR staining will demonstrate to
be predictive for response. Therefore, we expect that anti-androgen treatment will be incorporated in the future
management of breast cancer happening in males.

Summary points

e Male breast cancer (MBQ) is an infrequent disease.

e Advanced clinical stage and age behaves as prognostic features in MBC.
e Prognostic role of tumor infiltrating lymphocytes in MBC is not clear.

e Rate of ER+ (estrogen receptor) is highly prevalent in MBC.

e AR expression is co-related to ER expression in most cases.

e Prognostic role of ER and AR in MBC is not clear.
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