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Gynaecomastia; Introduction: Male breast carcinoma (MBC) is an uncommon disease, accounting for less than
Klinefelter syndrome; 0.5% of cancer diagnoses in men. Data on the prevalence thereof in Argentina are unknown.
Hypergonadotropic Primary objective: To estimate the prevalence of a men’s health history associated with MBC
hypogonadism; as well as the anthropometric and clinical characteristics of the study population.
Testosterone Methods: This cross-sectional study included all men according to original biological sex over
deficiency; 18 years of age with a history of breast cancer who sought care at the Hospital Italiano de
Infertility; Buenos Aires [Italian Hospital of Buenos Aires] between January 2010 and December 2018.
Sexual dysfunction Results: We included 57 men with breast cancer. Their median age was 71 years. Of them,

53.06% had obesity and 24.53% had diabetes. With respect to men’s health history, 5.56% (2/36)
had infertility, 29.17% (14/48) had gynaecomastia and 60.71% (17/28) had sexual dysfunction.
Some 63% (7/ 11) had androgen deficiency based on laboratory diagnosis; of them, 45.45% (5/11)
had high gonadotropins.

Conclusion: We identified similarities with the literature as to the prevalence of obesity, dia-
betes and infertility in patients with MBC. The prevalence of testosterone deficiency was higher
than reported for men of the same age. Many of these factors support the need to examine
the role of endogenous hormones. Further research is required to help physicians care for and
counsel men at higher risk of this disease.
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PALABRAS CLAVE
Ginecomastia;
Sindrome Klinefelter;
Hipogonadismo
hipergonadotrofico;
Déficit de
testosterona;
Infertilidad;
Disfuncion sexual

Prevalencia de antecedentes androlégicos en pacientes con cancer de mama
masculino

Resumen

Introduccién: El carcinoma de mama masculino (CMM) es una enfermedad poco frecuente,
representa menos del 0.5% de los diagnosticos de cancer en el hombre. Se desconocen datos
de prevalencia en Argentina.

Objetivo primario: Estimar la prevalencia de antecedentes andrologicos asociados a CMM, asi
como las caracteristicas antropométricas y clinicas de la poblacion estudiada.

Métodos: Estudio de Corte Transversal, que incluyo a todos los hombres segln sexo bioldgico
original, mayores de 18 anos, con antecedente de cancer de mama, que consultaron en el
Hospital Italiano entre enero de 2010 y diciembre de 2018.

Resultados: Incluimos a 57 hombres con cancer de mama. Mediana de edad de 71 afos. El
53,06% presento6 obesidad y 24,53% diabetes. Respecto a los antecedentes andrologicos, el 5,56%
(2/36) tenia infertilidad, 29,17% (14/48) ginecomastia, 60,71% (17/28) disfuncion sexual. El 63%
(7/11) presenté deficiencia de andrégenos por laboratorio, de los cuales el 45,45% (5/11) tenia
gonadotrofinas elevadas.

Conclusion: Identificamos similitudes con la literatura acerca de la prevalencia de obesidad,
diabetes e infertilidad en pacientes con CMM. La prevalencia de déficit de testosterona fue
mayor a la reportada para hombres de la misma edad. Muchos de estos factores respaldan la
necesidad de explorar el papel de las hormonas enddgenas. Se requiere mas investigacion para
ayudar a los médicos a atender y aconsejar a los hombres con mayor riesgo de esta enfermedad.

© 2022 SEEN y SED. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Male breast cancer (MBC) is an uncommon disease, account-
ing for <0.5% of cancer diagnoses in men and 1% of all breast
carcinoma diagnoses in the United States.’? Data on MBC
prevalence in Argentina are unknown.?

MBC is a disease with certain unique biological charac-
teristics, unlike those of female breast cancer; it usually
presents at a more advanced age, in a more advanced stage
and with a higher likelihood of hormone receptor positivity.*
The five-year survival rate is lower and it is of particular sig-
nificance given that the mortality rate is 1.43 times higher
than in women.’

Ferzoco et al. proposed that an imbalanced andro-
gen/oestrogen ratio may lead to ductal breast cancer cell
proliferation, resulting in invasive breast cancer.® Other
working teams have evaluated the role of endogenous hor-
mones in the aetiology of male breast cancer and found a
strong relationship to oestradiol levels.”

The risk factors postulated for male breast cancer sug-
gest the importance of anthropometric and hormonal factors
such as Klinefelter’s syndrome (KS) and gynaecomastia.®
Reproductive history may also be associated with risk; sev-
eral studies have demonstrated a relationship between male
breast cancer and a personal history of late puberty, infertil-
ity, cryptorchidism, testicular trauma and infections causing
orchitis or epididymitis — conditions often associated with
gynaecomastia® and primary hypogonadism.

The main objective of this study was to estimate the
prevalence of a history of men’s health issues in male breast
cancer patients seen at the Hospital Italiano de Buenos Aires
between 1 January 2010 and 1 December 2018.

Material and methods

This was a cross-sectional, retrospective, observational
study that evaluated the clinical, anthropometric and men’s
health history of male breast cancer patients, as well as the
clinical and pathological characteristics of the tumour.

All cisgender men over 18 years of age with a history
of breast cancer recorded at Hospital Italiano de Buenos
Aires between 1 January 2010 and 1 December 2018 were
included. Transgender men and women on gender-affirming
hormone therapy were excluded from the study.

The Hospital Italiano de Buenos Aires belongs to the pri-
vate healthcare subsystem. It also has accreditation as an
Academic Hospital granted by Joint Commission Interna-
tional and is a leader in specialisations such as endocrinology
and breast disease.

A database was prepared incorporating the data of
all cisgender male patients over 18 years of age with a
record of the following terms in their electronic medical
record: breast cancer, breast ultrasound, mammography,
mastectomy, breast radiotherapy, tamoxifen, aromatase
inhibitors, gonadotropin-releasing hormone analogues (trip-
torelin acetate or leuprolide acetate), cytology or pathology
consistent with breast carcinoma. A total of 2,932 patients’
electronic medical records were reviewed; of these, 57 men
diagnosed with breast cancer were included. In a second
step, the patients included in the study were contacted by
telephone to fill in their missing men’s health history through
a structured survey once they had granted their informed
consent.

Continuous variables were described using mean and
standard deviation or as median and interquartile range
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Table 1 Characteristics of patients with MBC by different gonadal axis hormone conditions based on laboratory diagnosis.
Hypogonadism YES (5) NO (6) NR (46) Total
hypergonadotropic Med. IQR AF % Med. IQR AF % p Med. IQR AF % (57)
Demographic char.
Age 72 58-75 73 57—-84 0.85 70.5 60-78
BMI 27 26—30 30 27-31 0.64 30 2631
Obesity 2/5 40 4/6 66.7 0.57 20/38 52.6 26
Comorbidities 2/5 40 3/6 50 15/46 32.6 20
Men’s health hist.
Infertility 1/5 20 0 - 1/27 3.7 2
Gynaecomastia 1/5 20 4/6 66.7 0.24 9/37 24.3 14
Sexual dysfunction 4/5 80 2/5 40 0.52 11/18 61.1 17
Delayed puberty 0 0 1/13  7.69 1
Low testicular volume 2/4 50 0 0 2
Orchitis 2/5 40 0 0 2
Testicular trauma 3/5 60 0 2/15 13.3 5
Androgens 2/5 40 1/6 16.7 0.55 0 3
Anti-oestrogens 0 0 1741  2.44 1
Anti-androgens 0 0 2/41 4.88 2
Family hist.
Family history 3/4 75 2/5 40 0.52 11/20 55 16
BRCA2+ 0 0 2/2 100
TNM staging
Stage | 5/5 100 6/6 100 34/45 75.5 45
Stage Il 0 0 5/45 11.1 5
Stage llI 0 0 0 0
Stage IV 0 0 6/45 133 6
Treatment
Mastectomy 4/5 80 4/6 66.7 1.00 41/45 89.1 49
Radiotherapy 1/5 20 0 11/44 23.9 12
Chemotherapy 0 0 9/44 19.6 9
Tamoxifen 4/5 80 4/6 66.7 1.00 31/43 67.4 39
Aromatase inhibitor 2/5 40 2/6 33.3 1.00 10/43 21.7 14
GnRH analogue 0 0 2/43 43 2
Total 5 6 46 57

Depending on hormone profile, three categories of patients were identified: with hypergonadotropic hypogonadism, without hyperg-
onadotropic hypogonadism and having no laboratory results for hormone levels documented in their electronic medical records. The
following variables were compared: demographic data; men’s health history; family history; disease stage according to TNM, 8th edition;

and treatment received.

AF, Absolute frequency (highlighted in bold); BMI, Body mass index; Demographic char., Demographic characteristics; Family hist., Family
history; IQR, Interquartile range; Med., Median; Men’s health hist., men’s health history; NR, No record.

according to the observed distribution, and categorical
variables as absolute and relative frequencies (per-
centages). Descriptive data were compared using the
chi-squared test or Fisher’s exact test, according to assump-
tions, for categorical variables, or Student’s t test or the
Mann-Whitney U test for continuous variables, depending
on distribution. Data were stored in an Access database and
processed using the STATA 14 software program.

The study was conducted in accordance with the stan-
dards of the Declaration of Helsinki, with informed consent,
and was approved by the Hospital Italiano de Buenos Aires
independent ethics committee.

Results

Regarding men’s health history documented in the electronic
medical records, 2/36 patients (5.56%) reported infertil-
ity, 14/48 (29.17%) gynaecomastia, 17/28 (60.71%) sexual
dysfunction, 1/21 (4.76%) delayed puberty, 2/23 (8.70%)
low testicular volume, 2/22 (9.09%) orchitis/epididymitis,
5/24 (20.83%) testicular trauma, 3/52 (5.77%) prior andro-
gen therapy, 1/52 (1.92%) prior anti-oestrogen therapy and
2/52 (3.85%) anti-androgen treatment. None of the patients
had a history of cryptorchidism.
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Table 2 Baseline clinical and pathology-related character-
istics in 56 patients with MBC.

Characteristics N (56) %
Histology
Ductal 45 80.36
Papillary 7 12.50
Tubular/cribriform 2 3.57
Lobular 2 3.57
Bilaterality 1 1.79
Tumour size in cm (x/SD) 1.38+0.73
Lymphadenopathy 21 37.50
Metastasis 6 10.71
TNM 8th edition
Stage | 45 80.36
Stage Il 5 8.93
Stage IlI 0 -
Stage IV 6 10.71
IHQ (OR,PR+) 54 96.43

IHQ, immunohistochemistry; OR, oestrogen receptor; PR, pro-
gesterone receptor.

Eleven of 57 patients had laboratory results for hor-
mone levels prior to breast cancer diagnosis; laboratory
values were expressed in terms of mean and standard
deviation (x—+SD): total testosterone 2.7 +1.12ng/mL,
bioavailable testosterone 0.78 £0.63ng/mL, free testos-
terone 9.6+ 14.44pmol/l, oestradiol 27.43 +8.63 pg/mL,
follicle-stimulating hormone (FSH) 7.08 +19.37 mU/mL and
luteinising hormone (LH) 4.3+10.4 mU/mL. Some 63%
(7/11) had androgen deficiency based on laboratory diagno-
sis; of them, 45.45% (5/11) had elevated gonadotropins. No
significant differences were found in relation to prevalence
of men’s health, family or pathology history between the
group with hypergonadotropic hypogonadism and all other
patients with androgen deficiency (Table 1). No patients
with a diagnosis of Klinefelter’s syndrome were found,
although one patient had undergone karyotype testing.

Median age at diagnosis was 71 years (interquartile range
[IQR] 59-78). Regarding the anthropometric and clinical
characteristics of the study population, 53.06% of patients
had obesity at the time of diagnosis and 13/53 (24.53%) had
diabetes.

Sixteen of 29 patients (55.17%) had a family history of
breast cancer. Five had been tested for the BRCA2 mutation
and 2/5 (40%) of them were BRCA2-positive.

One of 56 patients (1.79%) had bilateral breast cancer.
According to the TNM Classification of Malignant Tumours,
8th Edition, 80.36% of patients (45/56) were classified as
stage |, 5/56 (8.93%) were classified as stage Il, none were
classified as stage Ill and 6/56 (10.71%) were classified as
stage IV. Regarding cancer histopathology, 54/56 patients
(96.4%) had ductal carcinoma and 2/56 (3.6%) had lobular
carcinoma. Immunohistochemistry revealed 96.43% to have
positive hormone receptors (Table 2).

The treatment instituted was surgical in 49/56 of
the patients (87.5%), radiotherapy in 12/55 (21.82%),
chemotherapy in 9/55 (16.36%) and hormonal in 47/54
(87.04%), of whom tamoxifen was prescribed in 39/54
patients (72.22%), aromatase inhibitors in 14/54 (25.93%)

Table 3 Adjuvant treatments in patients with MBC.

Treatment N %
Surgery 49 87.50
Radiotherapy 12 21.82
Chemotherapy 9 16.36
Hormone therapy 47 87.04
Tamoxifen 39 72.22
Als 14 25.93
GnRH analogues 2 3.70

Als, aromatase inhibitors; GnRH, gonadotropin-releasing hor-
mone.

and gonadotropin-releasing hormone analogues in 2/54
(3.7%) (Table 3).

Discussion

As regards gonadal profile, 63% were found to have hypogo-
nadism; of them, 18% (2/11) had hypogonadotropic hypog-
onadism and 45.45% (5/11) had hypergonadotropic hypogo-
nadism. While serum testosterone levels have been reported
in the literature to gradually decrease as of age 40 by
0.4%-2.6% per year, the prevalence of androgen deficiency
peaks in a man’s fifties: 16.7% between 60 and 64 years of
age for a population from Hong Kong, '° 18.4% in men over 70
in the Massachusetts Male Aging Study'' and 17% between 40
and 79 years of age in the European Male Aging Study.'? In
our group, the prevalence of testosterone deficiency (63%)
was higher than reported in the general population, probably
influenced by the median age of 71 years. To date, no data on
the prevalence of hypergonadotropic hypogonadism in the
general population or in patients with MBC have been found
so that they may be compared with the results of our study.
The Proyecto de Agrupacion de Cancer de Mama Masculino
[Male Breast Cancer Clustering Project] measured oestrogen
and androgen levels, but not gonadotropin levels.”

Regarding men’s health history, higher numbers of
patients were found with infertility, sexual dysfunction,
orchitis, testicular trauma and prior androgen therapy
in men with hypergonadotropic hypogonadism (Table 1).
Hormone imbalances and increased oestrogen levels are
known to potentially carry a higher risk of developing
MBC.” Studies have shown that testicular dysfunction and
abnormalities increase the risk of MBC. Specifically, a
history of cryptorchidism, orchitis, congenital inguinal her-
nia or orchiectomy may be associated with a higher risk
of breast cancer.®® All of these are causes of hyperg-
onadotropic hypogonadism, raising suspicion that increased
gonadotropin levels are associated with an increased oestra-
diol/testosterone ratio due to stimulation of aromatase
expression by Leydig and Sertoli cells. For decades it has
been thought that an imbalanced oestrogen/androgen ratio
may lead to ductal cell proliferation, resulting in invasive
breast cancer.® Recent publications have found a strong
association with higher levels of oestradiol, but no such asso-
ciation with decreased levels of androgens, as previously
speculated.’

Although the prevalence of primary hypogonadism is
unknown, classic Klinefelter’s syndrome (KS) (karyotype 47,
XXY) is the most common cause of congenital hypogonadism
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and affects one out of every 660 men. Mosaicisms (46,
XY/47, XXY) may present in 15%-20% of cases of KS; they
are associated with a milder phenotype, and therefore their
actual prevalence tends to be underestimated as they go
undiagnosed. ' It is estimated that men with KS have a 20-
to 50-fold higher risk of developing MBC than the general
male population, and some studies have estimated that up
to 7% of men with MBC have a diagnosis of Klinefelter’s
syndrome.® "> Qur study did not feature any patients with
a diagnosis of KS, but karyotype testing had been performed
in just one man with hypergonadotropic hypogonadism, rep-
resenting potential bias due to clinical under-recording.

Within the subgroup of patients with hypergonadotropic
hypogonadism, two men with a pre-MBC history of prostate
cancer were identified; both received treatment with
surgery and radiotherapy. Thellenberg et al. reported that
prostate cancer doubles the likelihood of suffering from
MBC, and that the risk is fivefold when prostate cancer is
diagnosed before age 60."

Gynaecomastia was found in 29.17% of men in our popula-
tion with breast cancer. Both gynaecomastia and obesity are
associated with MBC risk, probably independently. Gynaeco-
mastia linked to excess oestrogens could increase the risk
of developing MBC; however, it is unclear whether gynaeco-
mastia is an independent risk factor for developing MBC or
if the two diseases have similar risk factors.®

This would support the hypothesis that elevated oestro-
gen levels may be a risk biomarker even in the absence
of diagnosed gynaecomastia.” Other authors have reported
that gynaecomastia doubles the risk of MBC; however, this
risk factor has not demonstrated statistical significance and
could represent just a small percentage of all cases."”

In our study group, the median age at the time of diag-
nosis of MBC was 71 years, consistent with the published
literature, and male breast carcinoma presented at an older
age (5-10 years older) than its female counterpart. Reports
from different cohorts have recorded average ages at diag-
nosis of 65.5,'* 677 and 68 years.'®

Some 53.06% of the patients included in the study had
obesity. This figure was higher compared to the data pub-
lished in the fourth Encuesta Nacional de Factores de Riesgo
[National Risk Factors Survey], conducted in 2019, according
to which the prevalence of obesity in the region was 33.9%."°

A family history of breast cancer carries a two- to three-
fold higher risk of developing MBC. Overall, 20% of men
with MBC have at least one first-degree female relative with
breast cancer; the more relatives who are affected, the
higher the risk.® BRCA2 mutation is a clear causal factor for
MBC. Between 4% and 15% of cases of MBC have deleterious
BRCA2 mutations, and between 5% and 10% of BRCA2 carriers
develop MBC. The mutation is associated with earlier, more
aggressive disease.® It has also been linked to increased inci-
dence of other types of cancer, such as pancreatic cancer,
prostate cancer, melanoma and colorectal cancer.?

In our study, 55.17% of patients had a family history of
breast cancer. Data from genetic testing for BRCA2 were
collected from five of the patients in our sample; just two
of them were carriers of the BRCA2 mutation (40% of those
tested for it). Coincidentally, they reported a family his-
tory. However, at the time of their diagnosis, they were of
advanced age and had early-stage disease, which conflicted
with that reported in the literature.

With regard to other associated comorbidities in our
population, the leading such comorbidity was diabetes,
identified in 24.53% of patients with MBC. This was not
consistent with the data published in the above-mentioned
fourth Encuesta Nacional de Factores de Riesgo,' which
found a prevalence of high blood glucose/diabetes in the
adult Argentine population of 12.7%. While the prevalence of
diabetes was not estimated in the latest Analisis de Situacion
de Salud por Cancer [Cancer Health Situation Analysis],® a
direct relationship has been established between cancer and
risk factors for developing diabetes (overweight, obesity,
sedentary lifestyle, tobacco use, alcohol consumption and
low fruit and vegetable intake), consistent with what we
found in patients with MBC.

In addition, rates of osteoporosis, liver disease and hyper-
thyroidism are lower (20%, 2.7% and 4%, respectively). In
relation to the published literature, Brinton et al. found
no relationship to a risk of liver disease or thyroid disease,
which had been reported in prior publications that found an
elevated though not significant risk of hyperthyroidism and
liver cirrhosis.®?'

Although earlier data have suggested that MBC tends
to present in a more advanced stage,’”? a recent study
reported that 73% of patients with MBC (excluding carci-
noma in situ) had stage | or stage Il disease (according to
the TNM Classification of Malignant Tumours, 8th edition?*),
and a small number of cases had extensive lymph node
involvement at diagnosis.? This was in line with our results,
in which the majority of patients had early-stage disease
(Table 2).

Regarding tumour histopathology, ductal and papillary
carcinomas are the most common histotypes. We also found
a high prevalence of hormone receptor positivity in MBC,
which was consistent with the published data.?’

While we found no significant differences in terms
of men’s health history, family history, MBC stage or
treatment pursued between the group of patients with
hypergonadotropic hypogonadism and the group of patients
with hypogonadotropic/normogonadotropic hypogonadism,
the possibility that the results were influenced by the study’s
low ncannot be ruled out.

The main limitation of the study was its retrospective
design, with data missing from electronic medical records.
Efforts were made to compensate for this limitation by
means of the structured survey conducted by telephone by
the principal investigator. While the study was conducted at
a single site, this site is a leading referral hospital that may
be representative of the population of Argentina to a certain
extent.

The greatest strength of this study was its number
of patients with MBC studied in the region, since data
in Argentina are unknown. Furthermore, it is the only
study that has evaluated hypergonadotropic hypogonadism
in patients with MBC.

Conclusion

Hormone imbalance and higher oestrogen levels are known
to potentially carry an increased risk of developing MBC.
We identified similarities with the published literature as
to the prevalence of certain anthropometric and hormonal
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risk factors (such as obesity, diabetes and infertility) in the
development of MBC. Moreover, in our group, the prevalence
of testosterone deficiency was higher than reported in the
general population. Many of these risk factors support the
need to examine the role of endogenous hormones.

Epidemiological studies of MBC are rare, and to date most

have been small-scale case-control studies, increasing the
possibility of risk factors reflecting the influences of chance,
selection bias and memory bias.

Due to the low incidence and limited research on the dis-

ease, delineating causal factors of MBC remains a challenge.
Further studies that provide information on the epidemiol-
ogy of MBC to help physicians care for and counsel men at
higher risk of this disease are needed.
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