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Abstract The roles of aromatase inhibitors (AIs) and

luteinizing hormone–releasing hormone (LH–RH) agonists

in the management of male breast cancer remain uncertain,

with no reports in Japanese men. We report four Japanese

male patients with metastatic breast cancer treated with AIs

with or without an LH–RH agonist, and consider the

relationship between treatment effect and estradiol (E2)

concentration. Three patients were initially treated with AI

alone after selective estrogen receptor modulators

(SERMs), and one received AIs plus an LH–RH agonist

after a SERM. Two patients treated with an AI alone

responded, one patient with E2 levels below the lower

assay limit and the other with levels above the limit. The

other treated with an AI alone experienced progression

regardless of the E2 levels below the lower assay limit,

however, responded after the addition of an LH–RH ago-

nist. E2 concentrations were related to the efficacy of

treatment in one patient. The patient initially treated with

an AI plus an LH–RH agonist also responded. No grade 3

or 4 adverse events were observed in any of the patients

treated with AIs with or without an LH–RH agonist. AIs

with or without an LH–RH agonist offer an effective

treatment option for hormone receptor-positive metastatic

male breast cancer.
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Introduction

Male breast cancer is rare, accounting for only 1 % of all

breast cancer diagnoses, and metastases in men with breast

cancer are even rarer [1]. The small number of male breast

cancer cases has resulted in limited clinical data, and

treatment strategies for male breast cancer have therefore

been based on the results of clinical trials of female breast

cancer. According to the first international consensus

guidelines for advanced breast cancer (ABC1), most

experts agree that tamoxifen is the preferred option for

estrogen receptor (ER)-positive metastatic male breast

cancer [2]. Regarding the use of aromatase inhibitors (AIs),

the need for a concomitant luteinizing hormone–releasing

hormone (LH–RH) agonist or orchiectomy remains con-

troversial. The National Comprehensive Cancer Network

guidelines suggest that men with breast cancer should be

treated similarly to postmenopausal women, except that

AIs are ineffective without concomitant suppression of

testicular steroidogenesis [3]. The roles of AIs and LH–RH

agonists in the management of male breast cancer need to

be clarified. Here, we report on four male metastatic breast

cancer patients who were treated with an AI with or

without an LH–RH agonist at various stages of their

treatments.
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Case reports

Case 1

A 40-year-old man presented with coughing, back pain,

and a 5.5-cm breast mass. He was diagnosed with invasive

ductal carcinoma of the right breast with lung and bone

metastases. The breast tumor was ER (Allred score 7) and

progesterone receptor (PR) (Allred score 8) positive, but

HER2 negative. He was treated with tamoxifen and zole-

dronic acid (Fig. 1a). Distant metastases were well con-

trolled after 6 months, but the breast mass continued to

increase. He underwent simple mastectomy for local con-

trol, and continued tamoxifen for a total of 1 year. Because

of increased pleural effusion and back pain, he was treated

with radiotherapy directed at the thoracic spine, and his

hormone therapy was changed to anastrozole and goserelin.

He continued treatment with an AI plus LH–RH agonist for

a total of 29 months, with partial response. The AIs he used

included anastrozole for 21 months, exemestane for

6 months, and letrozole for 2 months. His disease pro-

gressed despite treatment with fulvestrant, and

chemotherapy was then started. No grade 3 or 4 adverse

events were observed in relation to the combined use of an

AI and LH–RH agonist.

Case 2

A 53-year-old man presented with back pain and a 2-cm

left breast mass. He was diagnosed with invasive ductal

carcinoma with multiple bone metastases. The breast tumor

was ER (Allred score 7) and PR (Allred score 7) positive

and HER2 negative. He was treated with tamoxifen, zole-

dronic acid, and radiation therapy directed at the lumbar

spine and pelvis (Fig. 1b). The number of bone metastases

increased after 11 months, and tamoxifen was replaced

with letrozole. However, the number of bone metastases

increased further over the next 3 months, and goserelin was

added to his therapy. His AIs included letrozole for

11 months and exemestane for 3 months. The patient had

developed liver metastases at the time of writing and he

was scheduled to start treatment with fulvestrant. Estradiol

(E2) levels before and during AI treatment, and during

treatment with an AI and LH–RH agonist were 27, 10, and

B10 pg/mL, respectively. No grade 3 or 4 adverse events

were observed in relation to the use of AIs with or without

an LH–RH agonist.

Case 3

A 72-year-old man with a left breast cancer underwent a

mastectomy and axillary lymph node dissection. The tumor
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was found to be ER (Allred score 8) and PR (Allred score

7) positive, and HER2 positive. Because the patient expe-

rienced hemiplegia as a result of brain infarction, he

received neither chemotherapy nor trastuzumab. However,

he developed liver metastasis during the adjuvant endo-

crine therapy with tamoxifen 3 years after surgery, and

tamoxifen was therefore replaced with letrozole (Fig. 1c).

He continued this treatment for 21 months without pro-

gression. His E2 levels before and during AI treatment (at

progressive disease) were 17 and 10 pg/mL, respectively.

No grade 3 or 4 adverse events were observed in relation to

the use of an AI.

Case 4

A 72-year-old man with a right breast cancer underwent

mastectomy and sentinel lymph node biopsy. The tumor

was ER (Allred score 8) and PR (Allred score 5) positive,

and HER2 negative. He developed a recurrence on the

chest wall during adjuvant endocrine therapy with tamox-

ifen 2 years after surgery. Resection of the recurrent tumor

revealed that it was ER (Allred score 8) and PR (Allred

score 5) positive and HER2 positive. Tamoxifen was dis-

continued and toremifene was started. However, he

developed lung metastases 2 years later and toremifene

was replaced with letrozole for 6 months (Fig. 1d). The

number of the lung metastases increased and goserelin was

therefore added. He had continued this treatment for

17 months at the time of writing. His E2 levels during AI,

and AI plus LH–RH agonist treatment were 25 and

B10 pg/mL, respectively. No grade 3 or 4 adverse events

were observed in relation to the use of AIs with or without

an LH–RH agonist.

Discussion

Male breast cancer is an uncommon disease, and there have

been no reports of metastatic male breast cancer treated

with AIs with or without an LH–RH agonist in Japanese

men. Here, we reported on four men with metastatic breast

cancer; three received an AI alone for at least part of their

treatment, and three received an AI plus an LH–RH ago-

nist. We also considered the relationship between treatment

effect and E2 concentration. Two of three patients achieved

partial response with an AI alone (Table 1) but one was

resistant, while all patients treated with an AI plus an LH–

RH agonist achieved long-term stable disease.

The incidence of male breast carcinoma is increasing [1,

4]. Although breast cancer is similar in men and women,

male breast cancer is more frequently hormone receptor

positive, and has a higher median age and more advanced

stage at diagnosis compared with its female counterpart [4,

5]. Raw data suggest that men have poorer survival than

women [4]. However, relative survival rates are similar,

after adjusting for older age at diagnosis and poorer life

expectancy in men compared with women [4, 6]. Differ-

ences in tumor subtypes of male breast cancer exist among

different racial/ethnic groups [7], and it is important to

examine the efficacies of treatments with respect to these

differences.

Most male breast cancer patients are hormone-receptor

positive, suggesting an overall good response to endocrine

therapy. However, there have been no randomized clinical

trials of male breast cancer, and most data come from

retrospective series of patients. Treatment strategies are

extrapolated from studies of female breast cancer, without

evidence to support their suitability in men. Some retro-

spective data have shown reduced cancer-associated mor-

tality in men with breast cancer treated with tamoxifen, and

overall survival was significantly better after adjuvant

tamoxifen compared with an AI [8]. Tamoxifen should

therefore be considered as the treatment of choice for

hormone-receptor-positive male breast cancer in the adju-

vant setting. Although approximately 80 % of circulating

estrogens in men are derived from peripheral aromatization

of androgens, the remaining 20 % are secreted directly by

the testes [9, 10], and are therefore unaffected by AIs [11].

Moreover, a trial of AIs in healthy men demonstrated a

marked increase in circulating testosterone, with only a

50 % decrease in serum E2 [12]. Based on those data, the

National Comprehensive Cancer Network guidelines sug-

gest that men with breast cancer should be treated similarly

to postmenopausal women, except that AIs are ineffective

without concomitant suppression of testicular

steroidogenesis.

Whether AIs alone or in combination with an LH–RH

agonist represent the better option for metastatic male

breast cancer remains unclear [13–15], and no significant

benefit of LH–RH agonist co-administration has so far

been demonstrated [14]. The SWOG-S0511 trial evalu-

ated the combination of anastrozole and goserelin in men

with hormone-receptor-positive metastatic breast cancer,

but was closed prematurely because of poor accrual.

Doyen et al. [13] have reported that AIs alone showed

activity in male breast cancer patients, and that this

activity correlated with significant reductions in E2 con-

centration. In this study, two of three patients (Cases 2

and 3) had E2 levels below the lower assay limit during

AI treatment, while Case 4 had E2 levels below the lower

limit during treatment with an AI and an LH–RH agonist.

However, although the efficacy of treatment was related

to E2 concentrations in Case 3 in the current study, the

correlation was poor in Cases 2 and 4. Alternatively,

treatment with an LH–RH agonist may have decreased the

E2 concentrations in Cases 2 and 4. Further studies are
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needed to clarify the relation between treatment effect and

E2 concentrations.

There have been few reports of endocrine-therapy-re-

lated side effects among male breast cancer patients, and

AIs regardless of the use of LH–RH agonists have been

well tolerated, with no grade 3 or 4 adverse events [14, 15].

Tamoxifen, however, has been associated with toxic effects

and a high rate of discontinuation [16, 17], and discontin-

uation of endocrine therapy remains a problem in both men

and women [18–21].

In conclusion, AIs with or without an LH–RH agonist

can offer effective treatment options for men with hor-

mone-receptor-positive metastatic breast cancer.
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