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INTRODUCTION 
Male breast cancer (MaBC) accounts for less than 1% of breast 
cancers (BC) [1]. In the United States, males were expected 
to account for only 2600 of the estimated 249,260 cases of 
breast cancer during 2016 projections [1]. The worldwide vari-
ation of MaBC resembles that of BC in women, with higher 
rates in North America and Europe and lower rates in Asia [2]. 
Although the epidemiologic literature on female breast cancer 
(FBC) is extensive, little is known about the etiology of MaBC; 
it appears to be associated with marital status, previous breast 
and testicular pathology, gynecomastia and liver diseases [3]. 
Due to its rarity, information from randomized clinical trials is 
not available. Men tend to be diagnosed with locally advanced 
or metastatic disease more frequently than women; more 
than 40% of patients have stage III or IV disease at diagnosis [4, 
5].They also have a proportionately higher mortality, although 
outcomes for male and female patients with breast cancer are 
similar when survival is adjusted for age at diagnosis and stage 
of disease [4-7]. The association between estrogen levels and 
breast cancer in men is of interest because estrogen-related 
risk factors have been strongly implicated in the etiology of 
FBC [8]. Obesity has been implicated in the etiology of MaBC 
due to higher circulating estrogen levels and has consistently 
been associated with an increased risk of MaBC [9].Men with 

a mutation in the BRCA2 gene have an increased risk of breast 
cancer with a lifetime risk of about 6 in 100. BRCA1 mutations 
can also cause breast cancer in men, but the risk is lower - 
about 1 in 100 [10-13]. 

Histologically, the majority of breast cancers in men are infil-
trating ductal carcinomas, but the entire spectrum of histologi-
cal variants of breast cancer has been seen [14]. Papillary and 
lobular carcinoma are seen in less than 2% of the cases. About 
80% of MaBC are hormone receptor positive (HR+), 15% over-
express human epidermal growth factor receptor 2 (HER2), and 
4% are triple negative (estrogen receptor (ER), progesterone re-
ceptor (PR), and HER2/neu negative) [15, 16].

In terms of gene expression profile, recent studies by Johans-
son and colleagues have revealed two subgroups: luminal M1 
and luminal M2. These subgroups demonstrated differences in 
tumor biological features and outcome, and differed from the 
intrinsic subgroups described in FBC. Luminal M2 tumors were 
characterized by high expression of immune response genes 
and genes associated with ER signaling. On the other hand, lu-
minal M1 tumors, despite being ER positive (ER+) by immuno-
histochemistry, showed a lower correlation to genes associated 
with ER signaling and displayed a more aggressive phenotype 
and worse prognosis [17-19]. Since gene expression is typically 
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related to protein expression, examination of the differences 
between MaBC and FBC were studied at the hormone recep-
tor (HR) immunohistochemical level in a large series of 514 
matched cases [20]. Strikingly, hierarchical clustering in FBC re-
vealed ERα clustered together with PR, while in MBC, ERα clus-
tered with the androgen receptor (AR) suggesting a clinically 
actionable difference between genders in HR biology. Although 
MaBC is typically considered ERα driven, there are distinct mo-
lecular features found in MaBC, which could be used as targets 
for currently available or yet undeveloped therapies [20].

Prospective trials evaluating the benefits of palliative endo-
crine therapy (ET) specifically for men with MaBC have not 
been performed. Therefore, the same guidelines for pallia-
tive ET in women with advanced BC are generally followed for 
men [21]. Given their proven efficacy and generally favorable 
toxicity profile, with the exception of patients with advanced 
visceral disease, most patients with advanced BC will receive 
ET, particularly those with metastatic ER+/HER2 negative BC. 
Resistance to ET is common, and given sufficient time, most 
patients are faced with disease progression [22]. The mecha-
nisms underlying disease progression and ET-resistance de-
velopment are complex and not fully understood [23]. Nev-
ertheless, over the past several years, insights into several 
pathways of resistance have grown and have led to increased 
understanding of the clinical value of sequential lines of ther-
apy and co-targeting strategies.

Cell Cycle Control and Proliferation

Cell cycle regulation is identified as an attractive target for 
targeted drug therapy, in particular, the cyclin-dependent 
kinase (CDK) enzymes [24]. CDK4 and CDK6, together with 
cyclin D, promote G1-to-S phase transition by phosphorylat-
ing the retinoblastoma protein (Rb), which releases the E2F 
transcription factor and activates downstream target genes 
[25]. CDK4/6 and Cyclin D are activated in ER+ BC via the 
ER, along with other oncogenic signaling pathways [26, 27]. 
Earlier generation, non-specific CDK inhibitors demonstrated 
low monotherapy efficacy and high toxicity [28], but preclini-
cal and subsequent clinical data of selective inhibitors of CDK 
4/6 have shown promising results in HR+/ HER2 negative ad-
vanced BC treatment with more acceptable toxicity [29-32]. 
CDK 4/6 inhibitors prevent the cyclin D-CDK4/6 complex phos-
phorylation of Rb required for the commitment to S-phase 
and ultimately, cellular mitosis [31, 32]. Selective inhibition of 
CDK 6 has been reported to have a role in anti-angiogenesis 
as well [33]. An additional suggested mechanism of action for 
the novel CDK 4/6 inhibitor, palbociclib, is decreasing the ex-
pression of cyclooxygenase-II (COX-II), an enzyme associated 
with the epithelial-mesenchymal transition (EMT) in metasta-
sis [34]. CDK 4/6 inhibition results in un-phosphorylation of 

Forkhead Box M1 (FOXM1), a transcription factor involved in 
the expression of genes that upregulate proliferative capacity 
[35]. These potent, ATP-competitive CDK 4/6 selective inhibi-
tors are orally administered and have little to no function on 
other CDK enzymes, even at clinical doses. Selectivity for the 
CDK 4/6 proteins has been shown to be important in mitigat-
ing cytotoxic effects that were highlighted in the pan-CDK in-
hibitor predecessors [35].
In 2015, the FDA approved palbociclib, a highly selective inhibi-
tor of CDK4/6 kinase, in combination with letrozole as an ini-
tial therapy for postmenopausal women with advanced ER+/
HER2 negative BC. The approval was based on results from the 
phase II PALOMA-1 clinical trial. [36]. The confirmatory phase 
III PALOMA-2 study randomized 666 patients in a 2:1 letrozole 
alone daily versus letrozole plus oral palbociclib 125 mg given 
once daily for 3 weeks followed by 1 week off over a 28-day 
cycle. Patients in the palbociclib containing arm experienced a 
progression-free survival (PFS) of 24.8 months while the control 
arm demonstrated a PFS of 14.5 months (p<0.000001). The ob-
jective response rate (ORR) was also higher in the palbociclib 
group; 55.3% of the patients who had measurable disease ex-
perienced a reduction in size vs 44% in letrozole monotherapy 
group (P=0.013). In terms of side effects, neutropenia (79.5 vs 
6.3%), fatigue (37.4 vs. 27.5%), and nausea (35.1% vs 26.1%) 
were more noticeable in the investigational arm; neutropenic 
fever was only seen in 2.5 % of the patients [37]. 

Similarly, in the second line setting, the PALOMA-3 double-
blind phase III clinical trial randomized 427 patients with ER+/
HER2 negative advanced BC who experienced disease pro-
gression either within 12 months of adjuvant therapy or with-
in one month of prior ET. The study compared palbociclib plus 
fulvestrant versus fulvestrant plus placebo. In conjunction 
with study treatment, premenopausal and perimenopausal 
women were required to take goserelin. The study met the 
primary endpoint, PFS, which was 9.2 months in the palboci-
clib and fulvestrant arm versus 3.8 months in the fulvestrant 
and placebo arm (p< 0.001) [38].

The activity of CDK 4/6 inhibitors in the treatment of advanced 
MaBC is not well known. In this report we present the initial 
response to fulvestrant and palbociclib in a male, who devel-
oped metastatic disease to the lung and bone, while undergo-
ing adjuvant ET with tamoxifen.

CASE PRESENTATION
We present a 71-year-old male who was diagnosed with BC 
in March 2012. The patient underwent a left modified radi-
cal mastectomy with the finding of a 2.2 cm high grade in-
vasive ductal carcinoma ER+, PR+, HER 2/neu negative, KI 67 
25%, with 2 out of 24 axillary lymph nodes involved by carci-
noma. He received adjuvant chemotherapy with dose dense 
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Adriamycin and Cyclophosphamide followed by 12 weeks of 
paclitaxel. He received adjuvant radiation therapy to the left 
chest wall and regional lymphatics (5040 cGy delivered in 28 
fractions). Patient started adjuvant ET with tamoxifen in No-
vember 2012. Genetic testing revealed absence of deleterious 
mutations for the BRCA1 or BRCA2 genes. After doing clinically 
well for nearly four years, he developed progressive back and 
pelvic pain. Based on these findings, systemic recurrence of 
disease was suspected. 

18F-fluorodeoxyglucose-positron emission tomography com-
puted tomography (FDG-PET/CT) scan (Figure 1A) demon-
strated new multiple FDG avid mediastinal and right hilar ad-
enopathy, mixed lytic and sclerotic bone metastases scattered 
in the axial and appendicular skeleton involving sternum, bi-
lateral ribs, scapula, spine, pelvis and bilateral proximal fem-
ora. Tumor markers demonstrated elevation in CA 15-3 level 
to 109 U/mL (reference range: < 32 U/mL) and CEA level to 
25 ng/mL (reference range: < 2.5 ng/mL). Bone biopsy of the 
right pubic area, revealed metastatic carcinoma consistent 
with a breast primary (ER +, PR+, HER 2/neu negative). 
The patient was started on therapy for stage IV ER+/HER2 neg-
ative breast cancer. His treatment consisted of a fulvestrant 
loading dose followed by a monthly 500 mg intramuscular 
(IM) dose in addition to oral palbociclib 125 mg given once 
daily for 3 weeks followed by 1 week off over a 28-day cycle. 
He also received intravenous zolendronic acid 4 mg monthly 
for the prevention of skeletal related events. Soon after start-
ing therapy, the patient demonstrated symptomatic improve-
ment of his bone pain. FDG-PET/CT scan following 3 months 
of systemic therapy is shown on Figure 1B. Tumor markers 
decreased in levels; CA 15-3 level was 49 U/mL and CEA level 
was 4.4 ng/mL. Treatment was well tolerated with minimum 
toxicity. Absolute neutrophil count remained above 1.5 1000/
uL throughout therapy.

DISCUSSION
The case presented in this report demonstrates the effect of 
combining fulvestrant with palbociclib in the treatment of 
advanced MaBC. Fulvestrant works as a competitive inhibitor 
by interfering with the binding of estradiol to the ER in addi-
tion to downregulating the ER pathway [39].Fulvestrant was 
initially approved at the dose of 250 mg IM monthly follow-
ing progression on an antiestrogen therapy such as tamoxifen 
[40]. However, pharmacokinetic findings from the phase III 
EFECT trial prompted researchers to explore a 500 mg dose 
[41]. Two clinical trials have explored fulvestrant in the front 
line treatment of advanced FBC. The FIRST phase II open-label 
study randomized postmenopausal patients with ER+/HER2 
negative advanced BC to receive fulvestrant (n = 102) or an-
astrozole (n = 103). The study demonstrated an impressive 
time to progression of 23.4 versus 13.1 months favoring ful-
vestrant (p = 0.01) [42]. Overall survival was also improved to 
54.1 months with fulvestrant compared to 48.4 months with 
anastrozole (p = 0.041) [43]. The confirmatory FALCON phase 
III clinical trial randomized 462 postmenopausal patients with 
advanced breast cancer in a 1:1 to receive the same dose and 
frequency of fulvestrant or anastrozole. The study met the pri-
mary end point PFS. Patients receiving fulvestrant had a PFS 
of 16.6 vs. 13.8 months for those receiving anastrozole (p = 
0.0486) [44]. Based on these two studies and considering the 
impressive results of adding CDK 4/6 inhibitor to front line en-
docrine therapy in stage IV breast cancer, we chose to treat 
our patient with fulvestrant in combination with palbociclib. 
It is important to note that this patient was not considered to 
be ET refractory as metastatic disease was developed after 2 
years of receiving adjuvant ET with tamoxifen. Therefore, he 
could have been treated with letrozole and palbociclib. Data 
demonstrates, however, that aromatase inhibitors could be 
inferior to tamoxifen in the adjuvant treatment of MaBC [45-

                                                          
Figure 1A and 1B: Radiographic response following 3 months of systemic therapy. A) FDG-PET/CT demonstrating new multiple FDG avid mediastinal 
and right hilar adenopathy, mixed lytic and sclerotic bone metastases scattered in the axial and appendicular skeleton. B) FDG-PET/CT demonstrating 
significant improvement with decreased FDG uptake of pulmonary, nodal and osseous metastases.
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48]. The data presented in this report could guide clinicians in 
need of selecting palliative therapies for HR+ advanced MaBC. 
No information is currently known on the effect of CDK 4/6 
inhibitors in males with metastatic disease, as clinical trials of 
these agents have excluded males from participating. Of inter-
est is the fact that the ET study MONALEESA-3 trial is evalu-
ating ribociclib in combination with fulvestrant compared to 
fulvestrant alone in men and postmenopausal women with 
HR+/HER2 negative advanced BC in the second line endocrine 
therapy setting (NCT02422615).
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