Seminar

Male breast cancer

lan S Fentiman, Alain Fourquet, Gabriel N Hortobagyi

Occurrence of male breast cancer, a rare disease, peaks at age 71 years. Familial cases usually have BRCAZ rather than
BRCA1 mutations. Occupational risks include high temperature environments and exhaust fumes, but electromagnetic
fields have not been implicated. Hyperoestrogenisation resulting from Klinefelter’s, gonadal dysfunction, obesity, or
excess alcohol, all increase risk as does exposure to radiation, whereas gynaecomastia does not. Presentation is usually a
lump or nipple inversion, but is often late, with more than 40% of individuals having stage III or IV disease. Most
tumours are ductal and 10% are ductal carcinoma in situ. Surgery is usually mastectomy with axillary clearance or
sentinel node biopsy. Indications for radiotherapy, by stage, are similar to female breast cancer. Because 90% of
tumours are oestrogen-receptor-positive, tamoxifen is standard adjuvant therapy, but some individuals could also
benefit from chemotherapy. Hormonal therapy is the main treatment for metastatic disease, but chemotherapy can also
provide palliation. National initiatives are increasingly needed to improve information and support for male breast

cancer patients.

Male breast cancer is a rare disease with causes that are
incompletely characterised and understood. The age
frequency distribution in women with breast cancer is
bimodal with peaks at 52 and 71 years, whereas in men it
is unimodal with a peak at age 71 years." Male breast
cancer behaves in a similar way to postmenopausal breast
cancer in women. Delay in diagnosis can result from
ignorance of the existence of breast cancer among men.
This adversely affects prognosis, with little improvement
over the past 25 years.? Principles of management of male
breast cancer are derived largely from randomised trials
done in women.

Epidemiology

The annual prevalence of male breast cancer in Europe is
11in 100 000, and less than 1% of all breast cancer patients
are male.’ Rates of male breast cancer vary widely between
countries: in Uganda and Zambia the annual incidence
rates are 5% and 15%, respectively.** These relatively high
rates have been attributed to endemic infectious diseases
causing liver damage, leading to hyperoestrogenism. By
contrast, the annual incidence of male breast cancer in
Japan is less than five per million, in parallel with the
lower than average incidence of female breast cancer in
that country.® Jewish men are the only racial group with a
higher than average incidence (2-3/100 000 per year),
irrespective of living in Israel” or the USA.* Mortality rates
in Europe remained fairly stable between 1995 and 1989,°
but recent results from the USA indicate a climb in
incidence.” This trend could result from an increase in
longevity in the population, since age is the major
determinant of risk for most solid tumours."

Risk Factors
Risk factors for male breast cancer are summarised in the
panel.

Genetics

A family history of breast cancer confers a relative risk of
2-5, and 20% of men with breast cancer have a first-degree
relative with the disease.*' Susceptibility can result from
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rare mutations in high-penetrance genes—such as
BRCA1 and BRCA2—giving a high risk, or from more
frequent low-penetrance mutations that lead to a smaller
increase in risk.

5-10% of female breast cancers are thought to result
from autosomal dominant inheritance, particularly
BRCA1 and BRCA2 mutations."” The equivalent figure for
men is estimated to be between 4% and 40%." Cases of
male breast cancer are much more common in BRCA2
than BRCAI families. In a southern Californian popu-
lation, there were no BRCA1 mutations in 54 patients with
of male breast cancer, whereas there was a BRCA2
mutation in two (4%) patients.” In 94 patients in the UK
there were no germline BRCA1 mutations, but five (6%)
patients had BRCA2 mutations with 20% reporting a first-
degree relative with breast cancer.”® In neither study was
there a correlation between the location of the mutations
within the BRCA2 gene and risk of breast cancer.

In a report of 76 male breast cancer patients referred for
commercial gene testing, eight individuals carried
deleterious BRCAI1 mutations and 14 had BRCA2
mutations, so BRCA1 mutations could be more common
than was previously suspected.” Median age at diagnosis
was 52 years for men with BRCAT and 59 years in those
with BRCA2 mutations, compared with 59 for men
without mutations.

Cowden syndrome—characterised by multiple hamar-
tomas, in particular of the skin, mucous membranes,
breast, and thyroid—is associated with a 25-50% lifetime
risk of breast cancer in affected women.” Estimated
incidence is one in 250000 people, and Cowden syndrome
is caused by mutations in the PTEN tumour suppressor
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Panel: Risk factors for male breast cancer

Genetic
BRCA2
Klinefelter's syndrome

Lifestyle

Obesity

Alcohol
Oestrogen intake

Work
High ambient temperature
Exhaust emissions

Disease

Testicular damage
Liver damage
Radiotherapy to chest

gene. Two cases of male breast cancer in Cowden
syndrome families have been reported, both with early
onset and confirmed germline PTEN mutations.” PTEN
mutations do not, however, seem to be a major cause of
breast cancer in men without phenotypic abnormalities of
Cowden syndrome. Male breast cancer has not been
reported in families with germline mutations in P53
(Li-Fraumeni syndrome).

There is some evidence implicating CHEK2 in
susceptibility to male breast cancer® CHEK2 is a cell
cycle checkpoint kinase that, along with BRCAI and
BRCA2, has a role in DNA repair. The CHEK2*1100delC
variant affects kinase activity, and in families harbouring
this variant but who were not BRCA1/2 mutation carriers,
the risk of male breast cancer was ten times greater than
normal.® A Finnish study of 114 men with breast cancer
reported CHEK2*1100delC in two (1-8%) cases, similar to
the 1-4% incidence in population controls,” and a study of
54 Israeli patients revealed that none had CHEK2*
1100delC mutations,” so it seems that this mutation does
not have a major role in increasing risk of male breast
cancer.

Mutations within the DNA-binding domain of the
androgen receptor gene were reported in two brothers
with breast cancer and androgen insufficiency.” In a
subsequent study of 13 patients, one man with part
androgen insensitivity had a GE A point mutation in the
second zinc finger of the androgen receptor gene.” Within
exon 1 of the gene there is a polymorphic region
containing a variable number of CAG repeat sequences;
shorter CAG repeats increase transactivation of the
androgen receptor.” Young and colleagues® measured
length of CAG repeats in 53 men with breast cancer and
controls: they reported no overall difference in median
CAG repeat length, but no controls had more than
28 repeats, whereas two patients had 29 and 30 repeats.
Syrjakoski and colleagues” screened the entire androgen
receptor gene coding region together with CAG repeat

lengths in 32 Finnish patients. They found no germline
mutations and no difference in CAG repeat lengths and so
concluded that androgen receptor mutations do not
contribute significantly to risk of male breast cancer.

The CYP17 gene codes for the cytochrome P450c17a
enzyme responsible for steroid 17a-hydroxylation and
17,20-lyase activity, and is a key regulator of steroid
synthesis. A polymorphic T to C substitution creates an
additional promoter site that increases gene transcription
and steroid synthesis.” In a case-control study of 64 men
with breast cancer and 81 controls, a C allele of the CYP17
gene was present more frequently in the patients, with an
odds ratio (OR) of 2-1.” In an Icelandic study of 39 male
patients, 15 of whom had a BRCA2 mutation, a
statistically non-significant increase in frequency of the
CC genotype was found in carriers of 999del5 mutation
(33% vs 17%).* These studies suggest, but do not prove, a
link between CYP17 and risk of male breast cancer in both
BRCA2 carriers and non-carriers.

Occupation

Palli and colleagues” examined the relation between
occupation and genetic susceptibility using the protein
truncation test and single strand conformational
polymorphism assay to determine the entire coding
sequence of BRCAI and BRCA2. Additionally, a detailed
occupational history was taken from 23 men with breast
cancer. In this case-case study, of the four BRCA carriers,
three were or had been truck drivers compared with two of
19 non-carriers (a 25-fold interaction).

A heightened frequency of breast cancer is reported in
men who work in hot environments, such as blast
furnaces, steel works, and rolling mills.* McLaughlin and
colleagues® reported that patients with the highest risk
had worked in the soap and perfume industries, and that
blast furnace workers also had increased risk, possibly
because longlasting exposure to high ambient
temperatures can lead to testicular failure. The authors
of a Franco-Swiss case-control study reported a non-
significant increase in relative risk for those who worked
in high-temperature environments.*

Some evidence implicates occupational exposure to
petrol and exhaust fumes as a risk factor. In a pension
fund study of 12 880 controls and 230 patients with male
breast cancer there was a 2-5-fold increase in risk in men
with more than 3 months’ employment in such work.*
Among Florida firefighters, despite lower than expected
overall mortality from cancer, there was a significantly
increased number of deaths from male breast cancer.”
The putative carcinogens are polycyclic aromatic
hydrocarbons (PAH), which are present in tobacco smoke
and exhaust emissions. PAH-DNA adducts have been
found in tumours and benign tissue, with a greater
frequency in benign tissue of men with breast cancer than
controls (27% vs 13%).* There is wide interindividual
variation in levels of DNA adducts, which may be partly
due to polymorphism of DNA repair genes.”
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In animals, increased exposure to electromagnetic fields
can lead to pineal inhibition with lowered melatonin
production, associated with breast tumorigenesis.”® After
reports of an increased risk in men exposed to high
electromagnetic fields,** Loomis* did a case-control study
and reported that of 250 men who died of male breast
cancer, four had worked in the electrical industry (OR
0-9). Of these, three were older than 65 years (OR 2-2);
twice the expected rate for this age group. Pollan and
colleagues® reported a 1-31 relative risk in men with an
electromagnetic field exposure above the first quartile, but
no clear trend of exposure and risk. Risk in younger men
might be raised, but studies are confounded by the
imprecision of assessment of electromagnetic field
exposure both at work and at home.

Endocrine risk factors

Exogenous oestrogens increase risk: bilateral breast
cancers have been reported in men treated for prostate
cancer”and transsexuals taking oestrogens.* The evidence
about endogenous hormones is mixed. People with
Klinefelter’s syndrome—characterised by the addition of
at least one X chromosome to the normal XY karyotype
(usually 47XXY)—have testicular dysgenesis, gynaeco-
mastia, low testosterone concentrations, and increased
gonadotrophins. The risk of breast cancer in these
individuals is 20 to 50 times higher than in 46XY men.**
In a Swedish study examining lymph node material from
93 unselected men with breast cancer, 7-5% had an extra
X chromosome, although in part this result may have
been due to tumour contamination.” Among individuals
with Klinefelter’s syndrome, breast cancer mortality rates
are similar to those in women.”

Obesity is one of the most common causes of
hyperoestrogenisation in men, and as a result has been
implicated in male breast cancer.”** As table 1 shows,
however defined, obesity doubles the risk of male breast
cancer. In a study of 21 cases and 82 controls D’Avanzo
and colleagues® reported that cases were heavier than
controls but this association diminished after controlling
for height.

Other causes of testicular abnormality that are
implicated include mumps in those older than 20 years,
undescended testes (12-fold risk increase), congenital
inguinal hernia, or unilateral or bilateral orchidectomy.”
Although conditions increasing exposure to oestrogen or
decreasing exposure to androgen amplify risk, case-
control studies have shown no significant reduction of
testosterone in men with breast cancer and conflicting
results with oestradiol.”?

N OR Comparison Reference
178 23 Very overweight vs others 49
282 21 Obesity 10 years before diagnosis 12

81 22 Higher weight 2 years before interview 50

Prolactin

Prolactin is necessary for the development of the female
breast, and inhibition of prolactin synthesis might impede
the growth of established breast cancers.”® Of 59 women
with breast cancer, 83% had detectable prolactin receptors
compared with one in three men with male breast
cancer.** Case-control studies have shown no difference
between male patients and controls in terms of circulating
prolactin,®®** but several cases have been reported of
male breast cancer developing bilaterally in men with
hyperprolactinaemia due to pituitary adenomas.”
Nagasawa and colleagues® have described an animal
model in which more than 50% of male Swiss albino mice
developed mammary tumours after isologous anterior
pituitary grafts.

Substantial evidence implicated alcohol consumption in
the causation of female breast cancer, but until recently no
such data existed for men. Studies of men with cirrhosis
had shown no increased risk but work may have been
confounded by the high mortality from the disease and the
rarity of male breast cancer.””* Nevertheless, in a large
Danish study of 11 642 men with cirrhosis there were four
times the expected number of cases of breast cancer,
although follow-up was only 4-3 years. In women, for
each increment of 10 g daily alcohol intake there is a
7% increase in risk of breast cancer. In a recent European
multicentre case-control study, investigators reported an
association between alcohol consumption and risk of male
breast cancer:* risk rose by 16% per 10 g daily alcohol
intake.

Radiation

Since exposure of the breasts to ionising irradiation
increases risk of cancer in women, the situation may be
similar in men exposed to therapeutic or diagnostic
radiation.” Evidence (table 2) suggests that repeated or
lengthy exposure to diagnostic radiographs and radio-
therapy is harmful, but low numbers of plain chest
radiographs are not associated with heightened risk.** In
45 880 male atomic bomb survivors, the risk per sievert
was increased by eight times.”

Radiotherapy was once used to treat unilateral gynae-
comastia and thymic enlargement but male breast cancer
would occur after a substantial delay.®* Sasco and
colleagues™ estimated that this treatment resulted in an
enhanced risk of between 1-6 and 1-9, but concluded that
other upper-body radiographs were not associated with
any heightened risk. Low-dose radiotherapy is now in
vogue for the treatment of gynaecomastia arising in men

Table 1: Risk of male breast cancer and obesity

Radiation type Relative risk Reference
Fluoroscopy 24 64
Chest radiograph 10 64
Radiotherapy 72 70
Abdominal/pelvic 0.5 67

Table 2: Radiation and risk of male breast cancer
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receiving  anti-androgen treatment for prostate
carcinoma.” Doses of between 3 Gy and 23 Gy have been
used with good effect, but no long-term data on risk of
male breast cancer are available.

Gynaecomastia

Gynaecomastia is very common in pubescent boys,
declining thereafter and then increasing in rate again in
later life. Several studies looking at gynaecomastia in male
breast cancer have not shown a higher incidence of
gynaecomastia than population incidences.*”” Histological
data indicated that the incidence of gynaecomastia in
mastectomy specimens from male breast cancer cases was
21%, which is less than the incidence of 40-55% reported
at autopsy of unselected cases.” There is no convincing
evidence to link gynaecomastia with male breast cancer.

Clinical features

As with women, the most common symptom of breast
cancer is a painless lump, which alone or with other
problems arises in 75% of cases.”*” Pain is associated with
a lump in only 5%.” Nipple involvement is a fairly early
event, with retraction in 9%, discharge in 6%, and
ulceration in 6%, although ulceration was separate from
the nipple in half the cases. Paget’s disease is rare, being
the presenting feature in only 1%, with a mean age of
60 years, similar to that of other men with breast cancer.®*'
In rare cases, male breast cancer can present as an axillary
nodal metastasis without a palpable breast lump.

The rarity of male breast cancer and therefore the low
index of suspicion of both patients and their doctors have
been largely responsible for delay in diagnosis. In a 1941
study, the average delay was 29 months,* and in 1995 the
mean duration of symptoms was 21 months;® more
recent series still show a mean delay of 6-10 months.”**
This delay leads to progression of disease before
presentation. Table 3 shows the distribution of tumour-
node-metastasis stages in the larger reported case

Stage Proportion

| 37%
] 21%
1] 33%
\% 9%

Table 3: TNM stage at presentation of male breast cancer

Histology Proportion
Invasive ductal 90%
Grade | 20%
Grade Il 55%
Grade Il 25%
Ductal carcinoma in situ 10%
Invasive papillary 2%
Medullary 2%
Mucinous 1%
Paget's 1%
Lobular 1%

Table 4: Histopathological types of male breast cancer

series.””*** More than 40% of men with breast cancer
present with stage III/IV disease so that, overall, men have
a worse prognosis than women because of extent of
disease at the time of diagnosis. As a result of the paucity
of breast tissue in males, the tumour-node-metastasis
system may not be appropriate in male breast cancer
because of early chest wall spread.”

Histopathology

Since male breast tissue is rudimentary, it does not
usually differentiate and undergo lobule formation unless
exposed to increased concentrations of endogenous or
exogenous oestrogen. Thus the predominant histological
type of disease is invasive ductal, which forms more than
90% of all male breast tumours (table 4).”7*** Much rarer
tumour types include invasive papillomas and medullary
lesions. In large series reporting tumour grade, 12-20%
were grade I, 54-58% grade II, and 17-33% of breast
cancers were grade II1.** Some breast cancers can display
neuroendocrine differentiation that, although not of
prognostic relevance, might be helpful in preoperative
cytological diagnosis.”

Lobular carcinoma of the male breast has been reported
not only in men with Klinefelter’s syndrome,” but also in
genotypically normal men with no previous history of
oestrogen exposure or gynaecomastia.””” This variant is,
however, very rare and could be associated with lobular
carcinoma in situ. Ductal carcinoma in situ of the male
breast is slightly more common, representing 10% of all
cases.” Most (74%) are papillary carcinomas, usually of
low or intermediate grade.”

In large studies of male breast cancer, oestrogen-
receptor positivity has been reported in more than 90% of
tumours, with 92-96% being progesterone-receptor
positive.”” Meijer-van Gelder and colleagues” compared
40 men with breast cancer with 4114 women with breast
cancer in their database, of whom 77% were oestrogen-
receptor positive and 69% progesterone-receptor
positive.” When, however, the men’s tumours were
compared with cancers from postmenopausal women the
positivity rates were similar. Androgen-receptor positivity
has been recorded in 39-95% of male breast cancer
samples.””* Human epidermal growth factor receptor 2
(HER2) overexpression was measured by both immuno-
staining and fluorescencein situ hybridisation in a series
of 58 invasive male breast cancer tumours and 202
invasive tumours in women.” Of the cancers in men, one
tumour showed overexpression on immunostaining but
no amplification was seen, compared with 26% of female
breast cancer tumours showing overexpression and 27%
manifesting amplification.

Diagnosis

In most cases diagnosis is made by triple assessment:
clinical assessment, mammography or ultrasonography,
and fine-needle aspiration cytology or core biopsy. Core
biopsy is preferred because it enables a definitive
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diagnosis of invasive breast cancer to be made. The
presence of malignant cells on a cytology specimen may
be the result of ductal carcinoma in situ rather than
invasive disease, and the treatment of the two diseases is
different.

Mammography in men with breast lesions is an
effective diagnostic technique with a sensitivity of 92%
and a specificity of 90%. Although masses might have
spicules, the margins can be well defined, and any solid
lesions require further investigation.” Microcalcifications
are less common in male than in female breast cancer.
On ultrasonography, invasive cancers are typically solid
and all solid lesions require biopsy. If a complex cystic
mass is seen this should raise the sonographer’s
suspicion of malignant disease so that biopsy is
mandatory.”

In women, a diagnosis of breast cancer can result in
clinically significant anxiety or depression in up to 25% of
cases.”” No structured psychosocial studies have been
reported in male breast cancer but it is likely that there is
substantial undiagnosed and untreated morbidity in such
cases. In depth interviews of male patients indicated
seven major areas of concern: delay in diagnosis, shock,
stigma, causal factors related to body image, and lack of
informational and emotional support.” Focus group
discussions have suggested a particular need for sex-
specific information on male breast cancer together with
provision of support.® There is an evident need for
national protocols for both information and support for
men diagnosed with breast cancer.

Treatment of local disease

Surgery

As with female breast cancer, for most of the 20th century
the standard treatment for localised breast cancer in men
was radical mastectomy, which has now been superseded
by less invasive procedures such as modified radical or
simple mastectomy, with no detectable decline in
survival.”* Wide excision in male breast cancer will almost
always include resection of the nipple due to the small
amount of breast tissue, and there is some evidence that
this is not the most effective method of local control.** For
invasive male breast cancer, axillary dissection is usually
done, either sampling or clearance. To establish axillary
status in clinically node-negative cases evidence is
building up of the accuracy and low morbidity associated
with sentinel-node biopsy."™"” The technique has also
been used in men with similarly encouraging results'™
and sentinel node biopsy will probably become standard
practice in the future for node-negative male breast
cancer.

Since up to a third of men with breast cancer have stage
III disease, primary skin closure may not be possible
unless a skin flap such as latissimus dorsi or transverse
rectus abdominis myocutaneous is used.” For some cases
nipple reconstruction by surgery or by tattooing may be
requested to restore body image.
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Radiotherapy

Adjuvant locoregional radiotherapy has been delivered
proportionally more frequently to men with breast cancer
than to women," because the disease was more advanced
locally in men and thought to be more aggressive. There is
no evidence, however, that stage by stage the indications
for radiotherapy should be different in men than in
women. In women, post-mastectomy radiotherapy
reduces risk of local recurrence by two-thirds and
improves long-term survival."

Retrospective studies that investigated the effects of
radiotherapy in male breast cancer reported S5-year
locoregional recurrence rates ranging from 3% to
20%.77812117 Some results suggested better local control
with radiotherapy,"2but were not adjusted for prognostic
factors. Because the studies were underpowered they were
not able to show any possible effect on mortality.

Standard indications for chest wall and nodal irradiation
in female breast cancer include: large tumour; extension
to the skin, areola, or the pectoralis major muscle; and
axillary lymph-node involvement."* Additionally, gross
multifocality, high grade, high tumour proliferation rate,
and peritumoural vascular extensions are known risk
factors for recurrence that would require radiotherapy.
Radiotherapy would also be indicated if the margins of the
mastectomy specimen are involved.

As in female breast cancer, the standard radiation dose
is 50 Gy in 25 fractions. Irradiation encompasses the chest
wall, which includes the mastectomy scar, the skin, and
the underlying muscle. Treatment is usually delivered
through opposed beams tangent to the chest wall, with
high-energy photons, or through electron fields directed
orthogonally at the chest wall. Regional lymph node
irradiation will include the axilla, supraclavicular, and
internal mammary nodes. To prevent long-term cardio-
vascular mortality,' specific radiotherapy techniques
must be used to avoid unnecessary irradiation of the heart
and ipsilateral lung.”""* Breast cancer occurs at an older
age in men than in women, and these patients may have
more frequent cardiovascular and  pulmonary
comorbidities. Because most patients have advanced
disease, regional node irradiation will be given, which
might increase toxicity. Unless there is massive axillary
node involvement, regional node irradiation should avoid
treating the whole axilla and be limited to the upper
axillary nodes and internal mammary chain. An algorithm
for the management of operable male breast cancer is
shown in figure 1.

Systemic therapy

The antioestrogen tamoxifen is generally accepted as the
standard of care for adjuvant hormonal therapy in male
breast cancer. Tamoxifen improves survival rates in
women with oestrogen-receptor-positive breast carcinoma.
Since male breast cancer is hormone-receptor-positive in
about 90% of cases, adjuvant hormonal therapy in men is
judged to be an integral part of treatment. No randomised
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Figure 1: Treatment algorithm for operable male breast cancer
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clinical trials have assessed the use of adjuvant tamoxifen
in men, but several retrospective studies have compared
the outcomes of men who were treated with tamoxifen in
an adjuvant setting with those men who received no
hormonal therapy./**' Goss and colleagues reported
improved disease-free and overall survival rates in men
given adjuvant tamoxifen.”” In another study, the 5-year
survival rate of 39 male patients with stage II and III
breast cancer treated with adjuvant tamoxifen was 61%,
compared with controls’ 44%, suggesting substantial
benefit from antioestrogen.”® In this report, men had
received tamoxifen for only 1 to 2 years, whereas half of
those in Goss and colleagues’ study had been treated for
less than 2 years. Clinical trials in women with breast
cancer have shown that the optimum length of tamoxifen
therapy is 5 years, so both studies may be underestimating
the benefit of tamoxifen in men, which might be
improved with longer duration of therapy. Most other
studies are too small to draw definitive conclusions about
adjuvant tamoxifen but, taken together, the data support

the value of adjuvant tamoxifen for hormone-receptor-
positive male breast cancer.

Gonadal ablation is an effective therapeutic intervention
in metastatic male breast cancer; Treves and colleagues™
first described the adjuvant (or prophylactic) use of
orchidectomy as part of definitive treatment of primary
male breast cancer in 1944. No published series of male
patients treated with adjuvant orchidectomy exist,
however. The role of adjuvant aromatase inhibitors in
male breast cancer has not been determined, but in view
of the success of adjuvant gonadal ablation and adjuvant
aromatase inhibitors in women with breast cancer,
additional studies using these interventions for male
breast cancer are warranted.

The role for adjuvant chemotherapy in men is less well
established, but existing data do suggest a benefit.
24 men with breast cancer were given adjuvant
cyclophosphamide, methotrexate, 5-fluorouracil (CMF)
for node-positive stage II breast cancer at the US National
Cancer Institute.'” The 5-year survival rate of this group
was 80%, which was better than that of historical controls
of similar stage. Investigators at the M D Anderson
Cancer Center reported the results of adjuvant treatment
for 51 male patients. 32 men were treated with a median
of six cycles of chemotherapy: 84% with adjuvant, 6% with
neoadjuvant, and 9% with Dboth" 81% had
anthracycline-based regimens, 9% had additional taxane,
and 16% had CMF. 38 men received adjuvant hormonal
therapy (92% tamoxifen, 8% other).”* 31 tumours were
positive for oestrogen receptor, one was negative, and six
were unknown. 5-year and 10-year overall survival rates
were 86% and 75%, respectively, for men with node-
negative disease and 70% and 43%, respectively, for those
who were node-positive. For men with node-positive
disease, adjuvant chemotherapy was associated with a
lower risk of death (hazard ratio [HR] 0-78), although this
difference was not significant. Overall survival was,
however, significantly better for men who received
adjuvant hormonal therapy (HR 0-45, p=0-01). 11 node-
positive patients who were treated with adjuvant
chemotherapy (ten with fluorouracil, doxorubicin, and
cyclophosphamide, and one with CMF) were estimated to
have a greater than 85% 5-year survival rate, substantially
better than the survival rates of historical controls.

Yildirim and colleagues™ showed that the use of any
adjuvant chemotherapy was associated with improved
S-year survival in 121 men with breast cancer. Other
reports indicated a trend towards improved survival® or
survival benefit in node-positive and oestrogen-receptor-
positive patient subsets.* The role of taxanes or
dose-dense chemotherapy in male breast cancer has not
been adequately established. Well-powered randomised
trials will probably never be done in male breast cancer.
Therefore, in view of findings of clear benefit for adjuvant
chemotherapy in women, and positive trends of adjuvant
chemotherapy in small series in men, adjuvant chemo-
therapy should be considered for men with intermediate
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or high-risk primary breast cancer, especially those with
hormone-receptor-negative disease. No information exists
about the role of adjuvant trastuzumab in male breast
cancer. However, since very substantial therapeutic
benefit is observed after adjuvant trastuzumab in women
with HER2-positive breast cancer, adjuvant trastuzumab
should be considered for men with high-risk, HER2-
positive breast cancer.

Treatment of advanced disease

For the past five decades hormonal therapy has been, and
continues to be, the mainstay of treatment for metastatic
carcinoma of the male breast”""" Initial hormonal
therapies were ablative: orchidectomy, adrenalectomy, and
hypophysectomy. After Farrow and Adair* first described
a response to orchidectomy in 1942, orchidectomy became
the standard of care for treatment of advanced disease. A
review of 447 patients indicated response rates of 55% to
orchidectomy, 80% to adrenalectomy, and 56% to
hypophysectomy." Responders to orchidectomy were
more likely to respond to second-line ablative therapies
and had improved survival."® At the time of these studies
oestrogen receptor information was unavailable.
However, endocrine interventions are probably indicated
only for hormone-receptor-positive male breast cancer.
Response rates to ablative therapy were not related to
age.” Additive hormonal therapy in the years preceding
the introduction of tamoxifen was shown to have
substantial response rates in metastatic male breast carci-
noma. These treatments were an appealing alternative to
ablative therapies because they avoided surgical morbidity
and mortality, they were reversible, and from a
psychological point of view were more acceptable to men
than orchidectomy. Although intertrial comparisons are
inappropriate, reports of treatment with various additive
therapies (androgens, antiandrogens, corticosteroids,
high-dose oestrogens, progestins, aminoglutethimide,
and tamoxifen) indicated overall response rates ranging
between 32% and 75%.'* Oestrogen-receptor positivity
predicted response to additive hormonal therapy.”” The
aromatase inhibitor anastrozole reduces oestradiol
concentrations in young male volunteers by 50% and
increases testosterone by 60%."” In small series in men
with advanced breast cancer both anastrozole and
letrozole achieved protracted stability, and elicited some
objective responses, and these treatments are likely to be
more widely used in future.”*?

Systemic chemotherapy is another option for men with
metastatic breast cancer, but is usually reserved for
second-line or third-line therapy since most men will
respond favourably to hormonal manipulation. However,
the only direct comparison of chemotherapy with
hormonal therapy in male breast cancer found superior
response rates in patients treated with hormonal
therapy.”®

Chemotherapy can offer substantial palliation to men
with hormone-refractory breast cancer. Response rates
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Figure 2: Treatment algorithm for inoperable male breast cancer

reported vary from as low as 13% for single-agent
fluorouracil to as high as 67% for fluorouracil,
doxorubicin, and cyclophosphamide (FAC)."® Most
studies in men have very limited sample sizes, often in the
single digit range. As for treatment of women with
advanced breast cancer, sequential use of endocrine and
chemotherapy is preferred to simultaneous use of these
two modalities of treatment.

As indicated earlier, although up to a third of male
breast cancers are shown by immunohistochemistry to
overexpress HER2, gene amplification is rare. Only case
reports exist about the use of trastuzumab in metastatic
male breast cancer.” The activity of trastuzumab in
HER2-overexpressing male breast cancer without gene
amplification remains to be established, and there are no
data about the activity or tolerance of bevacizumab or
other angiogenesis inhibitors. An outline of management
of inoperable male breast cancer is shown in figure 2.

Prognosis

The most important prognostic indicators are stage at
diagnosis and lymph node status. Estimates for overall
5-year survival are around 40-65%,°**' but when
grouped by stage at presentation, 5-year survival is
75-100% for stage I disease, 50-80% for stage II disease,
and falling to 30-60% for stage III disease.”” Some studies
suggested that breast cancer has a worse prognosis in men
than in women, but if age- matched and stage-matched
breast cancer is compared, there is no difference between
the sexes." A large study of 335 male patients found that if
nodal status is used to compare male and female breast
cancer then the prognosis is the same in both.” The less
favourable outcome in men is due to more advanced stage
at presentation and, importantly, the later average age at
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presentation in men resulting in higher levels of co-
morbidity.”*® Moreover, there is evidence that adjuvant
hormonal and chemotherapy are less often used in male
than in female breast cancer,” which for chemotherapy
may relate to the later age at presentation. In a comparison
between male breast cancer cases with and without
BRCA2 mutations (12 and 31 respectively), Kwiatowska
and colleagues' reported a worse 5-year overall survival
for carriers (28% vs 67%). Independently, androgen
receptor expression was also associated with decreased
S-year survival (57% vs 71%).

Conclusions

Despite evidence that testicular or hepatic failure will
increase the risk of male breast cancer, most patients have
no identifiable risk factors. Men with breast lumps need
assessment in the same way as women and most will
prove to have benign gynaecomastia. Carcinoma of the
male breast has many similarities to breast cancer in
women, but the rarity of the disease precludes large
clinical trials necessary to define optimum treatment.
Local treatment has to be tailored to stage at presentation
and comorbidity. Most studies point to a benefit from both
adjuvant hormonal therapy and chemotherapy: in view of
the known benefit in women, we would recommend that
men in intermediate or high-risk categories likewise be
offered adjuvant therapy. Without data to determine
which men will benefit from either adjuvant hormonal
therapy or chemotherapy, we suggest using the same
standard of care guidelines as for women, including
tumour grade, axillary nodal status, and tumour markers
such as oestrogen receptor and HER2. Metastatic disease
can be treated with either hormonal therapy or
chemotherapy. Since men have high response rates to
additive hormonal therapy, this approach is recom-
mended for firstline treatment in hormone-receptor-
positive disease. Tamoxifen is the most accepted front-line
additive therapy. Although selective aromatase inhibitors—
anastrozole, letrozole, and exemestane—have been
approved for firstline treatment of metastatic breast
cancer in women, data on their effectiveness in men are
scarce. Chemotherapy can be of use for hormone-
refractory disease. It is, however, in the adjuvant setting
where the greatest benefit can be obtained from systemic
therapy. The judicious use of adjuvant endocrine therapy
for hormone-receptor-positive tumours, and chemo-
therapy for patients with hormone-receptor-negative or
receptor-positive tumours is recommended. Support
systems for men with breast cancer are rudimentary and
need more resources and research at a national rather
than a local level.
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