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Purpose The treatment of male breast cancer (MBC) has been extrapolated from female breast cancer (FBC) because of its rarity
despite their different clinicopathologic characteristics. We aimed to investigate the distribution of intrinsic subtypes based on immu-
nohistochemistry, their clinical impact, and treatment pattern in clinical practice through a multicenter study in Korea.

Materials and Methods We retrospectively analyzed clinical data of 248 MBC patients from 18 institutions across the country from
January 1995 to July 2016.

Results The median age of MBC patients was 63 years (range, 25 to 102 years). Among 148 intrinsic subtype classified patients,
61 (41.2%), 44 (29.7%), 29 (19.5%), and 14 (9.5%) were luminal A, luminal B, human epidermal growth factor receptor 2, and
triple-negative breast cancer, respectively. Luminal A subtype showed trends for superior survival compared to other subtypes. Most
hormone receptor-positive patients (166 patients, 82.6%) received adjuvant endocrine treatment. Five-year completion of adjuvant
endocrine treatment was associated with superior disease-free survival (DFS) in patients classified with an intrinsic subtype (hazard
ratio [HR], 0.15; 95% confidence interval [Cl], 0.04 to 0.49; p=0.002) and in all patients (HR, 0.16; 95% Cl, 0.05 to 0.54; p=0.003).

Conclusion Distribution of subtypes of MBC was similar to FBC and luminal type A was most common. Overall survival tended to
be improved for luminal A subtype, although there was no statistical significance. Completion of adjuvant endocrine treatment was
associated with prolonged DFS in intrinsic subtype classified patients. MBC patients tended to receive less treatment. MBC patients

should receive standard treatment according to guidelines as FBC patients.
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Introduction

Male breast cancer (MBC) is an orphan disease that accou-
nts for 1% of all breast cancers [1]. In Korea, MBC accounts
for approximately 0.36%-0.48% of all breast cancer cases
[2,3], which is less frequent than that detected in the United
States [1]. Until now, MBC patients have been alienated from
various pivotal phase 3 trials due to their rarity in incidence.
The treatment guidelines for MBC patients were extrapolat-
ed from female breast cancer (FBC) patients, but application
of the newest treatment scheme to MBC patients was lim-
ited due to lack of evidence based on phase 3 trials that only
included FBC patients.

Although the incidence of MBC is rare, it is on the rise [4,5],
implying the need for focused studies in this specific popula-
tion. The clinical and biological characteristics of MBC and
FBC are similar in some ways, but there are also many dis-
tinct differences between the two disease categories [6]. Risk

factors differ from those of FBC; for example, MBC patients
tend to harbor BRCA2 mutations rather than BRCAI muta-
tions compared with FBC [7-10]. MBC tends to be diagnosed
at an older age, with a higher incidence of hormone recep-
tor-positive subtype and low incidence of human epidermal
growth factor receptor 2 (HER2) compared with FBC [6,11].
Based on immunohistochemical markers or genomic profil-
ing, subtypes of MBC have been previously analyzed in a few
studies. Less than 10% of patients were classified as HER2
positive or triple-negative, and most cases were classified
as luminal A or luminal B subtypes [11,12]. The distribution
pattern and proportion of subtypes were different between
MBC and FBC [13,14], and these biological differences may
affect the differences in clinical outcomes between the two
disease entities. However, the different biological behaviors
of MBC were not reflected in the treatment due to the lack of
clinical trials focusing on this patient subgroup.

In FBC, treatment is individualized according to the intrin-
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sic subtype, and tailored management, such as anti-HER2
agents and immune-checkpoint inhibitors, has improved
survival outcomes. However, as previously mentioned, the
treatment of MBC patients is not based on unique biological
features and extrapolated from clinical trials of FBC. There
are growing efforts to gather data and establish the char-
acteristics of biological features, treatment guidelines, and
survival outcomes in MBC [15,16]. However, the studies are
focused on the Western population, and the study design is
mainly based on a review of previously collected databases
that mainly provide basic clinical characteristics, but not suf-
ficient data on pathologic characteristics and in-depth treat-
ment patterns. Previously, we reported the clinical features,
treatment patterns, and survival outcomes of MBC patients
in seven institutions in Korea [17]. In previously published
literature, we have reported that most MBC patients were
diagnosed as hormone receptor-positive, and the latest
hormonal agents and anti-HER?2 treatments were relatively
underutilized in these patients. A detailed analysis of the
molecular subtype of the enrolled MBC patients was not
feasible due to insufficient immunohistochemical surrogate
markers, such as the Ki-67 index. Until now, the clinical char-
acteristics and prognosis of Asian MBC patients according
to intrinsic subtype have not been well analyzed due to the
rarity of its incidence and absence of awareness of this cancer
type.

In this study, we conducted a multicenter, retrospective
analysis using patients’ baseline demographics and patho-
logic characteristics, including intrinsic subtype based on
immunohistochemical stain, detailed treatment pattern, and
clinical outcomes of MBC patients from 18 institutions in
Korea during a 21-year period.

Materials and Methods

1. Patients

This retrospective, multicenter study was conducted by the
Breast Cancer Division of the Korean Cancer Study Group
(KCSG). From January 1995 to July 2016, the medical records
of male patients with histologically confirmed breast cancer
were retrospectively reviewed. Two-hundred and forty-eight
patients primarily diagnosed as MBC were enrolled, and
subtypes were able to be analyzed for 148 patients whose
data of Ki-67 was available (Fig. 1).

2. Classification of subtype and stage

Estrogen receptor (ER) and progesterone receptor (PR)
positivity was defined by American Society of Clinical Onco-
logy /College of American Pathologists guideline (ASCO/
CAP guideline) [18]. HER2-positive was defined as HER2
immunohistochemistry (IHC) 3+ or HER2 IHC 2+ with
HER? fluorescence or silver in situ hybridization positive
based on ASCO/CAP guideline [19,20]. Before introduction
of ASCO/CAP guideline, ER, PR, and HER2 positivity was
interpreted based on in-house standards in each institution.
Intrinsic subtype classification was based on 2015 St. Gallen
Consensus Conference recommendations, categorized by
THC results of ER, PR, HER2, and Ki-67 index [21]. Lumi-
nal A subtype was defined as ER- and/or PR-positive and
HER2-negative with Ki-67 < 20%. Luminal B subtype was de-
fined as ER- and/ or PR-positive, HER2-negative with a Ki-67
index > 20%. HER2-enriched subtype was defined as HER2
positive based on IHC of fluorescence in situ hybridization,
irrespective of the ER or PR status. Triple-negative breast
cancer (TNBC) was defined as ER-, PR-, and HER2-negative.
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Fig. 1. Flow diagram of enrolled patients. HER2, human epidermal growth factor receptor 2.

124  CANCER RESEARCH AND TREATMENT



Jieun Lee, Subtype of Male Breast Cancer

Tumor size and involved number of lymph nodes were col-
lected based on each patient’s medical record. Tumor stage
of each patient was redefined based on American Joint Com-
mittee on Cancer 7th staging manual [22].

3. Statistical analysis

Disease-free survival (DFS) was defined as the period from
the time of primary treatment, such as surgical resection, to
the date of disease recurrence or death from any cause. Over-
all survival (OS) was described as the period between the
date of the first pathologic diagnosis and death or last follow-
up. Continuous variables are presented as median values,
and categorical variables are presented as percentages. Con-
tinuous variables were compared using the Mann-Whitney
U test, while categorical variables were compared using the
chi-square test and Fisher exact test. Survival analyses were
performed using the Kaplan-Meier method and compared
using the log-rank test. Hazard ratios for DFS and OS were
estimated using the Cox proportional hazards model with
a 95% confidence interval (CI). Two-sided p-values are pre-
sented for all analyses with p < 0.05, considered to be sta-
tistically significant. R ver. 3.6.3 (R Foundation for Statisti-
cal Computing, Vienna, Austria) was used for all statistical
analyses.

Results

1. Patient characteristics

During the 21-year follow-up, 248 male patients with breast
cancer were enrolled in the study. Baseline patient character-
istics are described in Table 1. The median age of the patients
was 63 years (range, 25 to 102 years), which was older than
that of the Korean FBC patients [23]. Approximately half of
the total number of patients were diagnosed before 2010.
The number of study registrants tended to increase every 5
years from 1995 to 2016. Most patients (184 patients, 74.2%)
complained of a palpable breast mass in the first diagnosis,
with a median symptoms’ duration of 6 months (range, 0.2
months to 8 years). Forty percent of patients were diagnosed
with stage II breast cancer, while less than 10% were initially
diagnosed with stage IV MBC. Ten percent of patients had a
family history of cancer (S1 Table), but BRCA mutation status
was not assessed in most of them (225 patients, 90.7%). Of
the 23 patients analyzed for BRCA mutational status, eight
patients were shown to be BRCA mutants.

2. Histopathology of MBC

The histopathology and intrinsic subtype of enrolled pati-
ents were analyzed (Fig. 1). Similar to FBC patients, the most
common histology of all 248 patients was invasive ductal

Table 1. Baseline patient characteristics

No. of patients 248
Age (yr)
Median (range) 63.0 (25-102)
<65 134 (54.0)
>65 112 (45.2)
Not assessed 2(0.8)
Diagnosis period
1995-1999 17 (6.9)
2000-2004 44 (17.7)
2005-2009 62 (25)
2010-2014 79 (31.9)
2015-2016 46 (18.5)
Chief complaint
Palpable breast mass 184 (74.2)
Nipple discharge 10 (4.0)
Nipple retraction 1(04)
Breast pain 7(2.8)
Gynecomastia 3(1.2)
Axillary mass 6(2.4)
Chest wall mass 1(0.4)
Bleeding 3(1.2)
Skin ulceration 3(1.2)
Back pain 3(1.2)
Abnormal physical examination 3(1.2)
Not assessed 24 (9.7)
Duration of symptom (mo)
Median (range) 6.0 (0.2-96)
Laterality
Unilateral, right 113 (45.6)
Unilateral, left 115 (46.4)
Bilateral 1(0.4)
Not assessed 19 (7.7)
Multiplicity
No 203 (81.9)
Yes 12 (4.8)
Not assessed 33(13.3)
ECOG PS
0 81 (32.7)
1 115 (46.4)
B 5(2.0)
3 2(0.8)
Not assessed 45 (18.1)
Overall TNM stage”
I 70 (28.2)
1I 101 (40.7)
I 41 (16.5)
v 19 (7.7)
Not assessed 17 (6.9)

ECOG Ps, Eastern Cooperative Oncology Group performance
status. “Based on American Joint Committee on Cancer 7th gui-
deline.
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Table 2. Histopathologic characteristics of patient population

No. (%) (n=248)

Histology

Invasive ductal carcinoma 192 (77.4)
Invasive lobular carcinoma 1(0.4)
Mucinous carcinoma 9(3.6)
Papillary carcinoma 13 (5.2)
Cribriform carcinoma 4(1.6)
Sarcoma 4(1.6)
Carcinoma 6(2.4)
Other 5(2.0)
Not assessed 14 (5.6)
Histologic grade
Grade 1 36 (14.5)
Grade 2 102 (41.1)
Grade 3 39 (15.7)
Not assessed 71 (28.6)
Lymphatic
No 99 (39.9)
Yes 72 (29.0)
Not assessed 77 (31.0)
Vascular
No 125 (50.4)
Yes 44 (17.7)
Not assessed 79 (31.9)
Perineural
No 119 (48.0)
Yes 14 (5.6)
Not assessed 115 (46.4)
Estrogen receptor
Negative 18 (7.3)
Positive 200 (80.6)
Not assessed 30 (12.1)
Progesterone receptor
Negative 40 (16.1)
Positive 176 (71.0)
Not assessed 32(12.9)
HER2 receptor status
Negative 184 (74.2)
Positive 29 (11.7)
Not assessed 35(14.1)
Subtype among evaluable patients (n=148)
Luminal A 61 (41.2)
Luminal B 44 (29.7)
HER2 enriched 29 (19.6)
TNBC 14 (9.5)
Ki-67, median (range) 18.5 (2-80)

HER2, human epidermal growth factor receptor 2; TNBC, triple-
negative breast cancer.
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carcinoma (192 patients, 77.4%). Most patients were diag-
nosed with hormone receptor—positive MBC (175 patients,
70.6%), with dual expression of the ER and PR (157 patients,
63.3%). Approximately 10% of patients were diagnosed with
HER2-positive MBC, and 5% of them were diagnosed with
TNBC. Among the 148 patients that underwent subtype clas-
sification, most of them were luminal A (61 patients, 41.2%)
followed by 44 patients with luminal B disease (29.7%). The
incidence of HER2-positive subtype was approximately 20%
(29 patients, 19.5%), and TNBC was the least expressed sub-
type (14 patients, 9.5%) (Table 2).

3. Treatment for early and locally advanced breast cancer

Upfront surgery was performed without neoadjuvant
chemotherapy in the majority of patients. Most patients
underwent modified radical mastectomy (MRM; 165 pati-
ents, 72.1%) as surgical treatment. Anthracycline and taxane-
based regimen was administered for patients who received
neoadjuvant chemotherapy. Adjuvant chemotherapy was
delivered to approximately half of the total surgically resect-
ed patients, which is a lower rate than that of FBC patients.
Anthracycline-based adjuvant chemotherapy was most com-
monly administered, and approximately one-third of patients
received taxane during adjuvant treatment. Few patients
received trastuzumab as adjuvant treatment (Table 3). Pati-
ents who received adjuvant chemotherapy tended to be
younger (median age, 59.5 vs. 70 years; p < 0.001), with good
performance status. Adjuvant chemotherapy was mostly
administered to patients with a higher tumor stage, histo-
logic tumor grade, and nodal involvement. The adjuvant
chemotherapy group tended to receive MRM with axillary
node dissection and received adjuvant radiation therapy
compared with patients who did not receive adjuvant chem-
otherapy (S2 Table).

Adjuvant radiation therapy was administered to fewer
patients (24% of the 218 operable patients). When analyzed
according to the administration of adjuvant radiation ther-
apy, patients with nodal involvement and with higher his-
tologic tumor grade received adjuvant radiation, similar to
the adjuvant chemotherapy group. More patients underwent
axillary lymph node dissection and neoadjuvant or adjuvant
chemotherapy compared with patients who did not receive
adjuvant radiation therapy (S3 Table).

Adjuvant endocrine treatment was administered to 166
patients of 200 patients (83%), and approximately 90% of
patients received tamoxifen as adjuvant endocrine treatment
(52 Table). Although most hormone receptor—positive MBC
patients initiated adjuvant endocrine treatment, approxi-
mately 40% of them were able to complete 5 years of adju-
vant endocrine treatment (52 Table).
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Table 3. Treatment patterns in operable patients

Operation (breast)

Modified radical mastectomy 165 (72.1)
Total mastectomy 43 (18.9)
Breast conserving surgery 11 (4.8)

(
(
(0.9)
(
(

Node excision 2
Not done 6 (2.6)
Not assessed 1(0.4)
Operation (axilla)
ALND 135 (61.1)
SLNB 53 (24.0)
Not done 16 (7.2)
Not assessed 17 (7.7)
Neoadjuvant chemotherapy
No 212 (95.9)
Yes 9(4.1)
AC followed by taxane 5(2.3)
DA 2(0.9)
Others 2(0.9)
Adjuvant chemotherapy
Yes 108 (48.6)
AC followed by taxane 32 (14.5)
AC or EC 30 (13.6)
CMF 14 (6.3)
FAC or FEC 13 (5.9)
TAC 4(18)
AC followed by taxane with trastuzumab 3(1.4)
TC 2(0.9)
AC followed by trastuzumab 1(0.5)
Others 7 (3.2)
Not assessed 2(0.9)
Completion of chemotherapy
Yes 86 (38.9)
No 15 (6.8)
Not assessed 6(2.7)
No 107 (48.2)
Not assessed 6(3.2)
Adjuvant endocrine treatment
Yes 166 (83.0)
Tamoxifen 150 (75.0)
Toremifen 9 (4.5)
Aromatase inhibitor 2(1.0)
Others 5(2.5)
Total duration of treatment, median 48.5 (1.0-87)
(range, mo)
Completion of treatment
Yes 68 (34.0)
No 63 (31.5)
Ongoing 23 (11.5)
Not assessed 12 (6.0)
(Continued)

Table 3. Continued

No 25 (12.5)

Not assessed 9 (4.5)
Adjuvant radiation treatment

No 157 (71.9)

Yes 52 (24.0)

Not assessed 9 (4.1)

AC, adriamycin-cyclophosphamide; ALND, axillary lymph
node dissection; CMF, cyclophosphamide-methotrexate-5-fluo-
rouracil; DA, docetaxel-adriamycin; EC, epirubicin-cyclophos-
phamide; FAC, 5-fluorouracil-adriamycin-cyclophosphamide;
FEC, 5-fluorouracil-epirubicin-cyclophosphamide; SLNB, senti-
nel lymph node biopsy; TAC, docetaxel-adriamycin-cyclophos-
phamide; TC, docetaxel-cyclophosphamide.

4. Survival outcomes

Median OS of the total number of treated patients was
60.7 months (range, 1.2 to 230.4 months) and 5-year OS
rate was 95.2% (95% CI, 0.921 to 0.984) (Fig. 2A). Older age
(> 65 years) (Fig. 2B) and higher stage (Fig. 2C) were sig-
nificantly associated with inferior survival, with the latter
being compared with stage I. Although there were no statis-
tical survival differences according to intrinsic subtype clas-
sification based on the Ki-67 index in the analysis, trends for
superior OS were observed in luminal subtype compared to
non-luminal subtypes (Fig. 3A), and in luminal A subtype
when compared to luminal B subtype (Fig. 3B). Among oper-
able hormone receptor-positive MBC patients, completion of
adjuvant endocrine treatment was associated with superior
DFS and OS compared with patients with incomplete endo-
crine treatment (median DFS, 13.73 years vs. 76.73 months;
p < 0.001 [Fig. 4A]; median OS, 15.98 years vs. 13.88 years;
p=0.072 [Fig. 4B]). Contrary to expectations, patients who
received adjuvant chemotherapy or radiation therapy
showed trends for inferior DFS and OS compared to patients
who did not receive adjuvant chemotherapy or radiotherapy
(S4 Fig.).

Cox regression analysis was performed for an in-depth
analysis of the relationship between clinicopathological
variables and survival outcomes (DFS and OS). Completion
of adjuvant endocrine treatment was associated with pro-
longed DFS and OS in patients with MBC (hazard ratio [HR],
0.15; 95% (I, 0.07 to 0.33; p < 0.001; OS: HR, 0.32; 95% ClI, 0.09
to 1.11; p=0.073) (Table 4). Older age was also associated with
inferior OS (HR, 2.42; 95% CI, 1.13 to 5.16; p=0.023). When
adjusted for stage, adjuvant systemic chemotherapy, and
radiotherapy, completion of adjuvant endocrine therapy was
still associated with prolonged DFS (HR, 0.16; 95% CI, 0.05
to 0.54; p=0.003). Completion of adjuvant endocrine treat-
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ment (HR, 0.16; 95% CI, 0.04 to 0.69; p=0.015) and older age
(HR, 5.03; 95% CI, 1.13 to 22.4; p=0.034) were associated with
OS when adjusted for administration of adjuvant systemic
chemotherapy or radiation therapy (Table 4).

In 148 patients who were evaluable for intrinsic subtype
classification, 5 years of adjuvant endocrine treatment was
still associated with superior DFS (HR, 0.22; 95% CI, 0.07 to
0.63; p=0.004). When adjusted for stage, subtype, adjuvant
chemotherapy, and radiotherapy, completion of adjuvant
endocrine treatment remained to be associated with pro-
longed DFS in the group of patients that were classified accor-
ding to the intrinsic subtype (HR, 0.15; 95% CI, 0.04 to 0.49;
p=0.002) (Table 5).

5. Palliative treatment for recurrent, metastatic MBC

During a median follow-up of 59.6 months, 51 patients
(22.2%) experienced disease recurrence. Nineteen patients
(7.7%) were diagnosed with de novo stage IV MBC, and four
patients (1.6%) were diagnosed with locally advanced dis-
ease at initial presentation. Among the 60 patients who were
treated for recurrent or metastatic MBC, 43 (71.7%) received
palliative treatment. The treatment patterns were analyzed
based on the decade period. Although there were a small
number of recurrent, metastatic HER2-positive patients (7
patients) in our study, anti-HER2 treatment, such as trastu-
zumab, pertuzumab, lapatinib, and trastuzumab emtansine
were underutilized, and none of the patients received tras-
tuzumab before 2010. During that period, patients received
a combination of chemotherapy with taxane and anthracy-
cline. After 2010, capecitabine was more frequently used in
earlier settings, while monotherapy was utilized more often
(S5 Table).

Among the 56 patients who were hormone receptor-pos-
itive, 35 (62.5%) received palliative endocrine treatment.
Tamoxifen was the most frequently used endocrine treat-
ment in MBC patients as a first-line treatment. Aromatase
inhibitors were administered as first-line or above in patients,
but few patients received concurrent gonadotropin-releas-
ing hormone (GnRH) agonists during treatment. Although
BOLERO-2 [24] enrolled postmenopausal women, three hor-
mone receptor-positive MBC patients in our analysis used
exemestane with everolimus for their treatment. However,
GnRH agonists were not administered concurrently during
treatment. None of the patients were treated with fulvestrant
(S6 Table).

Discussion

In this study, we intensively reviewed the medical records
of each enrolled patient from multiple tertiary medical cent-
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ers who were qualified for breast cancer treatment. Based on
the data collection over more than 20 years, we analyzed the
clinicopathological characteristics, including intrinsic sub-
type, pattern of treatment during adjuvant and palliative set-
ting, and survival outcome.

The median age of the total patient population was 63
years, similar to previous Korean Central Cancer Registry
data and the Western registry data [3,25,26]. The median
age of the enrolled patients was 10 years older than that of
the FBC patients in Korea [23], suggesting possible charac-
teristics of aging-associated disease of MBC compared with

FBC [6]. Previous reports have proposed that the late onset
of MBC may be due to delayed recognition and evaluation of
symptoms and signs of breast cancer [27]. However, recent
studies based on genomic profiling have suggested that the
biological characteristics of MBC may differ from those of
FBC [12,28]. Differences in genomic profiles may have affect-
ed the distinct clinicopathological characteristics between
MBC and FBC. In our analysis, the proportion of hormone
receptor—positive patients is higher and the incidence of
TNBC is lower than that of FBC as previously reported [11].
Among intrinsic subtype classified patients, HER2-positive
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patients were higher than previously reported literature [11].
This discrepancy may be due to selection bias, considering
that a certain portion of old archival tissue was not tested
for HER2 and the Ki-67 index was not fully analyzed in all
patients.

Considering that most patients with early-stage MBC are
diagnosed as hormone receptor—positive, adjuvant endo-
crine treatment may have an important role in extending sur-
vival. In our study more than 80% of hormone receptor posi-
tive patients started adjuvant endocrine treatment but less
than half of patients have completed 5 years of treatment.
Considering the side effects of adjuvant endocrine treatment,
long-term compliance has always been an issue in the treat-
ment of MBC [29]. Previous studies have demonstrated that
the use of adjuvant endocrine treatment is associated with
improved survival [25], but treatment compliance has not
been analyzed due to the limited assessment of medical
records of each patient [26]. Completion of adjuvant endo-
crine treatment was significantly associated with prolonged
DFS and OS, and still showed survival benefit when adjusted
for other clinicopathological factors, such as tumor stage, his-
tory of adjuvant chemotherapy, or radiotherapy. Completion
of adjuvant endocrine treatment was also associated with
superior DFS in intrinsic subtype classified patients. Our
analysis suggests that adherence to adjuvant endocrine treat-
ment is the most important factor for prolonged survival
in early-stage MBC, and adequate supportive care is also
warranted to improve compliance with adjuvant endocrine
treatment.

In MBC patients, neoadjuvant chemotherapy, adjuvant
chemotherapy and adjuvant radiation treatment were not
performed as often as in FBC. This result is in agreement
with the Korea Central Cancer Registry data [3]. Compared
with US data on MBC, a similar proportion of patients was
treated with adjuvant chemotherapy, but fewer patients
received adjuvant radiation therapy in our analysis [25,26].
No prospective randomized trials have evaluated the role of
adjuvant chemotherapy or radiotherapy in MBC. Based on
observational studies, adjuvant treatment is recommended,
especially for node-positive disease [6]. However, MBC has
been neglected and underestimated due to its rarity and this
has influenced relative undertreatment in patient popula-
tion. In our analysis, relatively young patients with good
performance status diagnosed with more advanced stage
received adjuvant chemotherapy or radiotherapy (S2 and S3
Tables). This limited assessment to adjuvant treatment might
have influenced unexpected trends for inferior DFS or OS in
patients who received adjuvant treatment.

Excluding MBC patients in various pivotal phase 3 trials
has resulted in a relative lack of evidence when establishing
treatment guidelines in various countries [6,26]. Therefore,
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the application of the latest treatment for MBC is frequently
delayed due to regulatory issues in various countries. We
showed that anti-HER2 agents were underutilized in HER2-
positive MBC patients, and hormone receptor-positive
patients had also limited assessment for fulvestrant and
everolimus. Older drugs such as tamoxifen, taxane, anthra-
cycline, and 5-fluorouracil were preferentially administered
to patients in this study, while relatively few patients had
the chance to receive novel anti-HER2 agents, such as tras-
tuzumab, lapatinib, and trastuzumab emtansine. Consider-
ing most MBC patients were diagnosed as hormone receptor
positive, treatment pattern in palliative endocrine regimen is
quite important. Hormone positive MBC patients who were
treated with aromatase inhibitor, exemestane with everoli-
mus did not receive GnRH agonist, which might have redu-
ced the treatment efficacy.

In our analysis, the 5-year OS was estimated to be over
90%, which is superior to previously published literature
ranging from 77% to 87% [3,17,25,26]. The survival rate of
MBC patients was comparable with that of patients with FBC
[23]. There are conflicting reports about the survival of MBC
compared with FBC [30,31]. Former literature has reported
inferior OS of MBC may be due to the initial advanced stage,
underlying comorbidity, and older age at diagnosis when
compared with women [6]. However, there are incompatible
report that MBC showed a superior survival rate compared
with those with FBC when adjusted for stage, treatment,
and demographic features [27]. Compared to other studies,
higher proportion of adjuvant endocrine treated patient pop-
ulation might have influenced the better survival outcome
in our study [25,26]. Considering completion of adjuvant
endocrine treatment is also important in extending survival,
this treatment pattern might have also influenced survival
outcomes comparable with those of FBC.

The strength of this study is the long-term follow-up data
that were collected in multiple institutions, spanning more
than 20 years with detailed medical records of enrolled
patients, although it was based on retrospective analysis. To
the best of our knowledge, this is the first report analyzing
the intrinsic subtype based on THC for the Asian patients
with MBC. Intrinsic subtype is originally defined after gene
expression profiling, but the classification of intrinsic sub-
type was based only on IHC performed at each institution
without central review. Gene expression profiling was not
conducted due to lack of archival tumor tissues and poor
quality of long-term stored formalin fixed paraffin embed-
ded tissues. Although investigators have reviewed the medi-
cal records of each enrolled patient, pathological character-
istics, such as Ki-67 index, were omitted or not analyzed in
some patients that were diagnosed in the nineties or the early
2000s. Therefore, approximately half of the patients could



Jieun Lee, Subtype of Male Breast Cancer

not be classified for subtype analysis. Additionally, most
patients did not undergo a germline BRCA1/BRCA2 muta-
tion analysis, and their family cancer history or presence
of secondary malignancies were omitted. Although BRCA
mutation is a well-known contributing factor for the deve-
lopment of MBC, low recognition of clinicopathological
characteristics of MBC and absence of national insurance
coverage for laboratory analysis have influenced the lower
detection rate of BRCA mutations in clinical settings. Nowa-
days, as there is a better understanding of the clinicopatho-
logical features of MBC, there is a growing rate of analysis
of BRCA status and other genomic tests, such as Oncotype
Dx and MammaPrint [32,33]. Analysis of the relationship
between molecular profiles and germline mutations, such as
BRCA mutations, with clinical characteristics and progno-
sis of MBC patients, may be warranted for future in-depth
study.

To conclude, this was the first study analyzing subtypes
of Korean MBC patients based on a multicenter study. The
luminal A subtype was the most common, and completion of
adjuvant endocrine treatment in patients that were classified
based on the subtype was associated with prolonged DFS.
Completion of adjuvant endocrine treatment was also the
most important factor for prolonged DFS and OS in hormone
receptor-positive MBC. Known prognostic factors were
adjusted during analysis of relationship between prognostic
factors and DFS or OS. Although statistically non-significant
due to small number of patients, intrinsic subtype showed
trend with improved survival for luminal A subtype. The
incidence of MBC patients has increased recently, and
appropriate treatment is this patient group is warranted. To
improve survival of MBC patients, they should receive
standard treatment according to guidelines as FBC patients.
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