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5-year OS (85.0%) in comparison with AI-treated MBC 
patients (5-year OS of 73.3%; p = 0.028).
Conclusions  The OS of TAM-treated patients with MBC 
was similar to the OS of TAM-treated FBC patients, whereas 
AI treatment is associated with poorer survival of MBC 
patients.

Keywords  Male breast cancer · Tamoxifen · Aromatase 
inhibitor

Introduction

Male breast cancer (MBC) is an uncommon disease and its 
rarity makes the performance of prospective randomised 
trials very difficult. As a result, the treatment concepts are 
based on limited retrospective studies and clinical man-
agement of the female breast cancer (FBC) (Losurdo et al. 
2017). MBC appears to be hormone receptor positive in 
80–90% of patients and endocrine therapy remains one valid 
treatment strategy. In the current literature, there is a lack 
of prospective randomised studies investigating the use of 
tamoxifen (TAM) and aromatase inhibitor (AI) in MBC. In a 
recent retrospective study of 257 MBC patients, we showed 
that adjuvant treatment with TAM was associated with a 
1.4-fold decreased risk of cancer mortality compared to AI 
treatment (Eggemann et al. 2013). These data suggest that, 
similar to FBC, TAM treatment for 5 years should be rec-
ommended in the adjuvant setting for MBC. Based on the 
different physiologies of males and females, caution should 
be exercised when simply extrapolating data relative to 
management of FBC and applying this to the case of MBC. 
Unfortunately, there is a lack of data comparing the TAM 
and AI treatment between MBC and FBC.

Abstract 
Background  Our goal was to compare the survival advan-
tage of tamoxifen (TAM) and aromatase inhibitor (AI) in 
female (FBC) and male breast cancer (MBC).
Patients and methods  We performed a retrospective study 
of 2785 FBC and 257 MBC patients treated with hormonal 
therapy.
Results  The median follow-up was 106 months (range 
3–151 months) and 42 months (range 2–115 months) for 
FBC and MBC, respectively. The patients were divided into 
two groups according to the hormonal therapy used: TAM-
treated and AI-treated. MBC was characterized by older 
age, advanced tumor stage, and higher rate of lymph node 
metastases, in comparison with FBC. Matching analysis was 
performed using six prognostic criteria: patient age, tumor 
stage, tumor grade, lymph node status, human epidermal 
growth factor receptor (HER2) status, and administration of 
chemotherapy. The female and male patients were matched 
2:1. In this analysis, 316 women and 158 men treated with 
TAM, and 60 women and 30 men treated with AI, were 
included. The overall survival (OS) was estimated by the 
Kaplan–Meier method and was compared between FBC 
and MBC. TAM-treated FBC and MBC patients had similar 
5-year OS, 85.1 and 89.2%, respectively (p = 0.972). Nota-
bly, FBC patients treated with AI had significantly greater 
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In this large retrospective cohort study, we aimed to com-
pare the benefit of TAM and AI treatment on overall survival 
(OS) among male and female patients with hormone-recep-
tor (HR)-positive breast cancer. For this purpose, we used 
matching analysis.

Materials and methods

We investigated cases of FBC and MBC included in the local 
national cancer registry of Germany. This tumor register 
contains information about diagnosis, age at diagnosis, date 
of diagnosis, tumor histology, adjuvant therapy, and date of 
death (Eggemann et al. 2015). We analysed 5543 women 
and 743 men with primary breast cancer diagnosed between 
2000 and 2009. We included only patients with non-met-
astatic invasive hormone-receptor breast cancer who were 
treated with tamoxifen (TAM) or aromatase inhibitor (AI) as 
adjuvant hormonal therapy. All patients were required to be 
hormonally treated for 5 years. Treatment less than 5 years 
was criteria for exclusion. A total of 257 male and 2785 
female eligible ceases were identified and analysed. This 
study was approved by the Research and Ethical Commit-
tee of Otto-von-Guericke University, Magdeburg, Germany. 
Patients gave written informed consent for data transfer to 
the tumor registry before treatment. Additional individual 
consent for this analysis was not needed. The manuscript 
was prepared in accordance with the STROBE statement 
criteria (von Elm et al. 2007).

To avoid further selection bias, a matching analysis was 
performed. The matching process was based on six prog-
nostic criteria: patient age, tumor stage, tumor grade, lymph 
node status, HER2 status, and administration of chemother-
apy. Age as a criterion for matching was divided into four 
groups: under 40, 50, 51–60 years, and over 61 years. The 
matching procedure was conducted at random and without 
any information about patient outcome. FBC and MBC 

patients were matched 2:1. The primary outcome measure 
was OS, which was defined as the time from the date of diag-
nosis and the time of death from any cause. OS was used as 
the primary outcome, because information about a patient’s 
death and its cause is automatically recorded in the cancer 
registry via the civil registry office (Eggemann et al. 2015), 
leading to minimal loss of follow-up regarding overall sur-
vival, and thus keeping transfer bias to a minimum.

Statistical analysis

The statistical analyses were performed using SPSS Ver-
sion 22.0 (SPSS, Chicago, IL, USA). Associations between 
tumor and treatment characteristics were analysed by cross 
tabulation and tested using the 2 test or Fisher’s exact test. 
All tests were two sided and determined statistically signifi-
cant if the p value was ≤ 0.05. The OS probability distribu-
tion was examined using the Kaplan–Meier method. The 
equality of survival curves was tested using the log-rank test.

Results

Between January 2000 and December 2009, 5543 women 
and 743 men with primary non-metastatic invasive breast 
cancer were identified. After exclusion of patients with 
unknown and negative hormone-receptor (HR) status, 2785 
women and 257 men with HR-positive breast cancer were 
eligible for analysis (Fig. 1). The patients were divided into 
two groups according to the hormonal therapy used. In total, 
1742 females (61.9%) were treated with TAM and 1061 
(38.5%) with AI. Among MBC patients, 207 (80.1%) were 
treated with TAM and 50 (19.5%) received AI.

Patient characteristics are summarised in Table 1. In the 
group of TAM-treated patients, the females were younger, 
with a median age of 61 years (range 24–95 years), in com-
parison with their male counterparts who had a median age 

Fig. 1   Study design 2785 HR-positive non-metastatic  
female breast cancer patients 

1724 received TAM 

257 HR-positive non-metastatic  
male breast cancer patients 

1061 received AI 207 received TAM 50 received AI 

matching 2:1 matching 2:1 

316 TAM-treated FBC 158 TAM-treated MBC 60 AI-treated FBC 30 AI-treated MBC 
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of 68 years (36–91 years). The TAM-treated MBC patients, 
in comparison with the TAM-treated FBC patients, were 
characterized by higher stage (p < 0.0001), higher rate of 
positive lymph nodes (p < 0.0001), and higher rate of HER2-
negative cancers (p = 0.033), as well as lower incidence 
of high grade tumors (p = 0.009). The amount of patients 
who received chemotherapy was similar between FBC and 
MBC patients. The AI-treated MBC patients, in compari-
son with the AI-treated FBC patients, were characterized 
by older age at primary diagnosis [median age 68 years 
(range 44–84 years) versus 65 years (range 29–93 years), 
(p = 0.022)] and higher stage of disease (p < 0.0001). 
Interestingly, the rate of lymph node metastases, HER2 sta-
tus, tumor grade, and chemotherapy received was similar 
between FBC and MBC patients (Table 1). Independent of 
the endocrine therapy, the follow-up period was significantly 
longer in the group of FBC patients.

Furthermore, we were interested to compare the survival 
of FBC and MBC patients. The OS rate during the follow-up 
period was 91.9 and 84.8% for patients with FBC and MBC, 
respectively. As demonstrated in Table 1, the basic charac-
teristics of FBC and MBC patients were not well balanced, 
and the tumor and patients characteristics were unequally 
distributed. To avoid further confounder and selection bias 

caused by treatment choice, we carried out matching analy-
sis based on six prognostic criteria. The female and male 
patients were matched 2:1. Based on this analysis, we iden-
tified 316 women and 158 men treated with TAM and 60 
women and 30 men treated with AI (Fig. 1).

OS was estimated by the Kaplan–Meier method and was 
compared between FBC and MBC patients (Fig. 2). TAM-
treated FBC and MBC patients had similar 5-year survival 
rates, 85.1 and 89.2%, respectively (Fig. 2a, p = 0.972). 
Notably, FBC patients treated with AI had significantly 
improved 5-year OS (85.0%) in comparison with AI-treated 
MBC patients (5-year OS of 73.3%; p = 0.028; see Fig. 2b).

Discussion

We determined the influence of gender on survival of endo-
crine treated female and male breast cancer patients. We 
found that an OS of TAM-treated FBC and MBC patient 
was quite similar, whereas the treatment of MBC with AI 
was associated with decreased OS, in comparison with their 
female counterparts. This study is the first demonstrating 
that the benefit of TAM treatment in MBC is comparable 
with the effect of TAM in FBC.

Table 1   Clinical and pathological characteristics of study cohort

AI aromatase inhibitor, FBC female breast cancer, MBC male breast cancer, HER2 human epidermal growth factor receptor 2, LN lymph node, 
pT pathological tumor stage, TAM tamoxifen

Variable TAM p value AI p value

FBC MBC FBC MBC

No. % No. % No. % No. %

Age, years 61 (24–95) 67 (36–91) < 0.0001 65 (29–93) 68 (44–84) 0.022
Tumor stage
 pT1 972 57.0 90 43.5 < 0.0001 498 47.6 21 42.0 < 0.0001
 pT2 616 36.2 83 40.1 437 41.7 16 32.0
 pT3 58 3.4 2 1.0 60 5.7 2 4.0
 pT4 58 3.4 32 7.1 52 5.0 11 22.0

LN status
 Negative 1228 71.7 114 56.7 < 0.0001 664 63.2 28 56.0 0.299
 Positive 484 28.3 87 43.3 386 36.8 22 44.0

HER2 status
 Negative 1607 93.2 201 97.1 0.033 946 89.2 45 90.0 1.000
 Positive 117 6.8 6 2.9 115 10.8 5 10.0

Grade
 Low 269 16.3 25 12.8 0.009 138 13.4 3 6.1 0.291
 Intermediate 850 51.5 123 63.1 568 55.1 31 63.3
 High 530 32.1 47 24.1 325 31.5 15 30.6

Chemotherapy
 No 1078 62.5 129 62.3 1.000 666 62.8 32 64.0 1.000
 Yes 646 37.5 78 37.7 395 37.2 18 36.0

Follow-up (months) 115 (3–151) 45 (2–115) < 0.0001 78 (11–141) 42 (5–100) < 0.0001
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Data from studies comparing FBC and MBC suggest 
that MBC is largely hormone-receptor positive and the 
rates of ER and PR vary between 70 and 90% (Anderson 
et al. 2004; Losurdo et al. 2017). This is the basis for suc-
cessful endocrine therapy. In accordance, TAM and AI are 
well established treatment options for FBC. However, the 
benefit of such endocrine therapy in MBC is relatively under 
investigated. There is a growing body of evidence regard-
ing the ability of TAM to improve survival among MBC 
patients. In a recent study, Goss and colleagues demon-
strated the significant positive influence of TAM treatment 
on OS of patients with MBC (Goss et al. 1999). Similar 
observations have been published in another trial with 39 
MBC patients (Ribeiro and Swindell 1992). In these studies, 
the 5-year OS rate was 61 and 53%, respectively. Surpris-
ingly, in our cohort of MBC patients, the observed 5-year 
OS was found to be 89.2%. The reason for this discrepancy 
could be explained by the duration of TAM treatment. In 
our cohort, the patients were treated for 5 years, whereas in 
the aforementioned studies, the duration of TAM treatment 
was 1 (Ribeiro and Swindell 1992) and 2 years (Goss et al. 
1999), respectively. Nevertheless, the most notable observa-
tion in our present study is the fact that survival of TAM-
treated MBC patients was comparable with the survival of 
their FBC counterparts. Although MBC was associated with 
poorer prognostic criteria, as previously described (Losurdo 
et al. 2017), the matching analysis clearly suggested that 
gender is not predictive of OS for breast cancer patients 
treated with TAM. These data again highlighted the use of 
TAM as a treatment of choice for HR-positive MBC.

In a recent report, we demonstrated that AI is infe-
rior to TAM treatment for MBC (Eggemann et al. 2013). 
This observation was confirmed in the present study. 
Using matching analysis between patients with FBC and 
MBC, we were able to show that AI treatment of MBC is 

associated with significantly decreased survival. The esti-
mated 5-year OS after AI treatment, for FBC and MBC, 
was 85.0 and 73.3%, respectively. Our findings could 
be explained by the different physiologies of males and 
females. In men, 80% of the estrogen is produced by uti-
lisation of aromatase, and 20% direct in the testis, which 
might be the reason for AI’s ineffective suppression of 
estrogen level in men (Volm 2003). Moreover, increased 
levels of FSH and testosterone after AI treatment with 
increased aromatization are another possible explanation 
(Roselli and Resko 1997; Shetty et al. 1998). Neverthe-
less, our data clearly demonstrated that the TAM treatment 
effect in MBC is comparable with that in FBC. The lack 
of data from prospective randomised studies suggests that 
the optimal treatment strategy for MBC should be based 
on such retrospective analyses.

The most important limitations of the present study are 
its retrospective nature, and the relatively small number 
of MBC patients treated with AI. However, our study had 
several important strengths. First, it is the largest study of 
adjuvant hormonal therapy in male breast cancer patients. 
Second, the investigated cohorts of FBC and MBC patients 
were homogenous and included only patients with 5 years of 
endocrine treatment. Third, this study was population-based 
with high external validity.

Based on our data, we suggest the adjuvant use of TAM 
for five 5 years in the case of HR-positive MBC. The adju-
vant use of AI in MBC should be discontinuation and further 
investigated.
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Fig. 2   Kaplan–Meier analysis of overall survival for patients treated with a TAM or b AI. AI aromatase inhibitor, FBC female breast cancer, 
MBC male breast cancer, HER2 human epidermal growth factor receptor 2, TAM tamoxifen
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