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Obesity and breast cancer— Association even
more relevant in males?☆
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Male breast cancer (MBC) is a rare disease. It accounts for a less than
1% of total malignant diseases and for a less than 1% of all breast cancer
cases [1]. Besides the fact that it is much less frequent than a female
breast cancer (FBC), MBC is a disease that deserves a full attention of
the whole society. Although global incidence of MBC of around 8000
cases [2] is still relatively low, the rise in the incidence from 0.86 to
1.08 per 100000 in twenty five year period (from 1973 to 1998) [3]
and the increment in the lifetime risk of getting MBC to 1 in 1000 [4]
in the United States of America, should raise the awareness of MBC
among all health care professionals.

MBC typically presents in the seventh decade, approximately five
years later than FBC [5].Males aremore likely to have estrogen/progester-
one positive tumors and poorer prognosis in comparison to females [5].
Regarding the racial distribution, MBC is more frequent among black
men [6]. For the record, analysis conducted among patients treated at
our regional reference institution also shows that MBC is diagnosed at
more advanced stages of disease and that it has poorer prognosis than
FBC [1].

Epidemiological data shows that number of overweight and obese
personsworldwide has increased from around 850million to over 2 bil-
lion in thirty three year period (from 1980 to 2013) [7]. Obesity is
established risk factor for postmenopausal FBC but other factors (genet-
ic background, radiation exposure, age of menarche and menopause,
parity, duration of breastfeeding and administration of hormone re-
placement therapy) are also playing important role in its development.
Considering the fact that these factors can be just partly extrapolated to
MBC risk, obesity could be evenmore important player inMBC develop-
ment. As it was mentioned beforehand, MBC is more frequent in black
men [6] and although the percentage of individuals with body mass
index (BMI) equal or greater than 25 kg/m2 is higher among white
men, black men are more often obese (BMI ≥ 30 kg/m2), and are, even
for 55%, more often extremely obese (BMI ≥ 40 kg/m2) in regard to
white men [8]. These parallel trends of increase in the prevalence of
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both obesity and MBC, especially in black males, could offer the firm
bases for establishment of strong correlation between these two condi-
tions, although other factors, such is earlier detection of MBC in recent
years, could be confounding ones. Nevertheless, studies are showing
that obesity is significantly associated with MBC [9].

Obesity is characterized by the excessive accumulation of adipose tis-
sue and it usually develops as a consequence of imbalance between calo-
ric intake and energy expenditure. As mentioned, nowadays, obesity has
pandemic proportions and it is associated with variety of major sever ill-
nesses, including cancer. Beside energy storage function, adipose tissue
has a crucial endocrine role. It secretes different molecules like free fatty
acids, hormones and inflammatory cytokines. The main disturbance, re-
sponsible for development of obesity related disorders, is a change in
the functionof adipose tissue. This leads to development of various abnor-
malities which may participate in initiation and promotion of various
types of cancer, which explains association between obesity and different
forms of malignancy, including postmenopausal FBC [10].

Proposedmechanisms linking obesity and FBC could also be applied to
MBC. Insulin resistance followed by consequent hyperinsulinemia, often
presented in obese individuals, causes alteration in insulin/insulin-like
growth factor-1 axis and activation of different cellular pathways, like
mitogen-activated protein kinase (MAPK) and phosphatidylinositol 3-
kinase (PI3K/Akt) pathways, responsible for different cell functions like
mitosis, proliferation, apoptosis, synthesis of proteins and metabolism
regulation [10]. On the other hand, enlarged adipose tissue, presented in
obesity, secretes increased amounts of inflammatory cytokines (interleu-
kin-6, tumor necrosis factor-α, etc.) which activate signal transducer and
activator of transcription 3 (STAT 3) pathway, responsible for prolifera-
tion and invasiveness of malignant cells, as well as for suppression of
anti-tumor activity [10]. Also, obesity is characterized by dysfunctional
adipose tissue hormones secretion. Namely, there is an increased secre-
tion of leptin and a decreased secretion of adiponectin, both associated
with increased risk of developing FBC [10]. Obese persons are prone to de-
velop dyslipidemia, frequently with increased levels of total cholesterol.
Cholesterol is the precursor molecule for 27-hydroxycholesterol, which
acts like a selective estrogen receptor (ER) modulator. This fact could be
of great importance, especially in MBC, characterized by more frequent
ER positivity. Additionally, adipose tissue contains aromatase which con-
verts androgens to estrogen, and enlargement of adipose tissue, present-
ed in obese individuals, is causing the greater rate of this conversion. Also,
obesity and hyperinsulinemia are reducing production of sex hormone
binding globulin (SHBG), estrogen transporter, and causing increased
quantity of estrogen [10]. Increased levels of estrogen are offering fertile
soil for development of the breast cancer. This fact is crucial for MBC, tak-
ing into account the fact that obese males have much higher estrogen
levels in comparison to normal weight males. Finally, gynecomastia, con-
dition generally accounted as a risk factor for MBC, is frequently associat-
ed with male obesity.

Considering the fact that increase in incidence of MBC is overlapping
with advent of obesity pandemic, one can speculate that these two chang-
es are strongly related. Although it is the most likely scenario, other
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possible confounding factors (increased health education and earlier di-
agnosis, changes in diet patterns, increased exposure to environmental
estrogens) must be bared in mind. Nevertheless, obesity should be con-
sidered as a risk factor for MBC and preventive health measures pointed
against obesity development should be taken, especially in those men at
increased risk for developing MBC (men with BRC2 mutation, Klinefelter
syndrome, gynecomastia, liver cirrhosis, etc.).
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