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Practice points

• Obesity is a risk factor for male breast cancer (MBC), as is a sedentary lifestyle.
• After careful matching, men have a worse prognosis than women with breast cancer.
• Most MBC are ER+ve and of luminal A type.
• Five single nucleotide polymorphisms are significantly associated with MBC risk with two located in the 8q24.21

region.
• Nipple preserving surgery is increasing but could be greatly facilitated with use of neoadjuvant endocrine

therapy.
• Only the establishment of collaborative research groups will result in better understanding and real advances in

treatment for MBC.

Male breast cancer (MBC) is rare, tending to afflict sedentary men, with adolescent obesity being a risk
factor. Men fare worse compared with matched females with breast cancer. The preponderance of ER+ve
disease affects the molecular profile: most cases have luminal A tumors. Through male ignorance and
risk-taking, delay is frequent and this lacuna needs addressing with health education. The major gene
mutation responsible for MBC is BRCA2. Five single nucleotide polymorphisms (SNPs) are significantly and
uniquely associated with MBC risk with two located in the 8q24.21 regions. Mastectomy is being gradually
replaced by nipple-preserving surgery and radiotherapy but this trend could be expedited with neoadju-
vant endocrine therapy. Significant advances will occur only after expansion of collaborative groups and
this is a matter of pressing importance.
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Because of its rarity, male breast cancer (MBC) has been under-investigated. Therefore, treatments have been
derived from the cornucopia of randomized trials conducted on its big sister, female breast cancer (FBC). Although
this approach has been of some value, it is missing some of the important gender differences which merit more
study and exploitation [1]. The best way forward is through collaborative national and international groups enabling
the achievement of a critical mass of cases for study and whenever possible, entry to randomized controlled trials
(RCTs) [2,3].

Important differences between MBC and FBC will be discussed in this Perspective and potential questions that
could be answered by RCTs will be described, predicated upon the establishment of more collaborative groups so
that the treatment of MBC can be derived from a rational evidence base.

Epidemiology
Age-adjusted incidence rates for breast cancer show an important difference between the male and female disease.
Using the Surveillance, Epidemiology and End Results database Anderson et al. reported that for men the age-
specific incidence rate curve had a constant slope, whereas women manifested Clemmeson’s hook with a rapid
increase up to age 50 years followed by a reduced rate in the postmenopausal [4]. From this finding they concluded
that MBC was more akin to postmenopausal breast cancer.

Because some occupations were associated with exposure to potential carcinogens, several studies have analyzed
this aspect though older studies may not be relevant to present day work patterns. As an example, the high ambient
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Table 1. Comparative molecular profiles of male breast cancer and female breast cancer.
Study (year) N Luminal A

ER+ HER2-
Luminal B
ER+ HER2+

HER2
ER- HER2+

Basal
ER- HER2+

Ref.

Shabaan et al. (2012) ♂ 203
♀ 220

199 (98%)
197 (90%)

0
14 (6%)

0
4 (2%)

4 (2%)
5 (2%)

[15]

Kornegoor et al.
(2012)

♂ 130 98 (75%) 27 (21%) 0 5 (4%) [16]

Nilsson et al. (2013) ♂183 160 (87%) 21 (11%) 0 2 (1%) [17]

Schildhaus et al.
(2013)

♂ 96 56 (58%) 37 (39%) 0 3 (3%) [18]

Abreu et al. (2016) ♂ 111 99 (89%) 8 (7%) 1 (1%) 3 (3%) [19]

Inwald et al. (2015) ♀ 4344 2102 (48%) 1078 (25%) 774 (18%) 390 (9%) [14]

Total ♂ 723
♀ 4564

612 (85%)
2299 (50%)

93 (13%)
1092 (24%)

1 (�1%)
778 (17%)

17 (2%)
395 (9%)

working temperature in steel mills has been associated with an increased risk of MBC as a result of testicular
malfunction [5]. Because of technological advances in the western world such occupations are now rare.

In the Nordic Occupational Cancer Study, the relationship between MBC and occupational agents, including
solvents, metals and exhaust gases, was examined in 1469 Scandinavian MBC cases and 7345 controls [6]. There was
a significant reduction in risk among men with higher physical workload (odds ratio [OR]: 0.78). Furthermore,
this benefit increased with greater level of exposure. There were increases in risk associated with exposure to
trichloroethylene, welding fumes, lead, iron and wood dust and decreases for work with asbestos, silica dust and
perchloroethylene but these were all non-significant and inconsistent.

In contrast, the Centre for Research in Epidemiology and Population Health Objectives (Inserm, Paris, France)
reported a case–control study of 104 MBC and 1901 controls in which exposure to organic solvents was associated
with significantly increased risk [7]. They reported that a cumulative exposure to trichloroethylene >23.9 parts per
million (ppm) years was associated with a doubling of risk, but only when exposures ≥10 years before diagnosis
were taken into account. Reduced use of fossil fuels to mitigate the greenhouse effect may reduce the incidence of
MBC.

Further support for the protective effect of higher physical workloads has come from the Canadian Occupational
Disease Surveillance System which conducted a cohort study between 1983 and 2016 in which there were 17,865
FBC and 492 MBC cases [8]. Elevated risks were found in those with relatively nonphysical jobs: management,
administration/clerical and teaching.

Obesity is an established risk factor for both MBC and postmenopausal FBC but there are gender differences [9,10].
Keinan-Boker et al. investigated the association between BMI in adolescence and MBC risk in a large cohort study
of 1,382,093 Jewish 16- to 19-year-old males [11]. All had undergone anthropometry, a general intelligence test and
other examinations between 1967–2011. There were 97 MBC cases included in the analyses. When compared with
adolescents with a body mass index (BMI) in the normal range, there was a significantly increased risk of MBC in
the overweight (BMI <30.0 kg/m2). High general intelligence test scores or European origin were independently
associated with a significantly increased risk of MBC. Possibly this was a surrogate for the relative lack of physical
activity in the jobs that such individuals obtained.

Molecular profile
The molecular profile of MBC differs significantly from that of FBC in that tumors are predominantly hormone-
sensitive: an analysis of 1984 MBC revealed that >80% were estrogen receptor (ER) positive and >70% were
progesterone receptor (PR) positive [12]. Approximately 66% of FBC are ER+ve [13]. This difference has a significant
effect on the distribution of the four major molecular groups: luminal A (ER+ve, PR+ve, HER2-ve, Ki67 low),
luminal B (ER+ve, PR-ve. HER2-ve, Ki67 high), HER2 (ER-ve, PR-ve. HER2+ve) and basal, (ER-ve, PR-ve,
HER2-ve). A comparison of the gender profiles in Table 1 is derived from six large studies [15–19]. Luminal A was
the most frequent phenotype in both MBC and FBC, Luminal B was less common and both HER2 and Basal
subtypes were rare in males. After hierarchical clustering it emerged that in females ERα clustered with PR whereas
in males ERα is associated with ERβ and androgen receptors [14].
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Table 2. Median delay before consultation in male breast cancer.
Study (year) Number Country Delay in months (median) Ref.

Goss et al. (1999) 203 Canada 4 [27]

Ben Dhiab et al. (2005) 123 Tunisia 8 [28]

Liukkonen et al. (2010) 58 Finland 6 [30]

Cutuli et al. (2010) 489 France 3 [31]

Bourhafour et al. (2011) 127 Morocco 28 [29]

Prognosis
There has long been uncertainty as to whether MBC was a, more or less, aggressive disease than FBC because
most results were derived from relatively small cohorts of men. Recently large-scale studies have been conducted.
Wang et al. reported a nationwide, registry-based cohort study derived from the National Cancer Database [20].
The analysis included 16,025 males and 1,800,708 females with breast cancer diagnosed between 1998 and 2007.
Variables including age, race/ethnicity, clinical prognostic factors, local/systemic therapy and access-to-care factors
were entered into nested, age-adjusted, Cox proportional hazards regression models. What emerged was a higher
mortality rate in all stages of breast cancer in males.

Overall survival was 46% in males compared with 60% in females. In males both clinical factors and under-
treatment were associated with a 63% increase in mortality. Liu et al. conducted a similar but more recent analysis
of 2054 MBC and 287,619 FBC treated from 2005 to 2010 [21]. There was a significantly worse outcome for males
with 5-year overall survival of 89% for females and 83% in males. This suggests a difference in the biology of the
disease in women and men.

In part, however, there is a behavioral aspect: poor prognosis as manifested by delay in presentation. Most men
do not feel that they are at risk of breast cancer and ignore signs and symptoms for which females would seek
urgent medical help. This behavior applies to many aspects of male health: men are less likely to achieve good
dental care [22], attend for health checks [23], more likely to take illegal drugs, drive while under the influence [24]

and fail to wear seat belts [25].
In the first large series of 146 MBC cases from the Memorial Hospital in New York (NY, USA) symptom duration

was between 2 days and 44 years: only 22% presented within 3 months [26]. Results of the larger more recent series
reporting delay are summarized in Table 2 [27–31] and the delay of 3−28 months suggests that a more comprehensive
approach to early detection of various malignancies is needed for men. MBC is a very small component of the
cancers that can afflict males, but its possibility could be raised by an educational policy urging that new lumps
(anywhere) are usually going to be benign but specialist help is required to confirm this. In the case of the male
breast the likely explanation of a breast lump is benign gynecomastia confirmed by clinical examination and breast
ultrasound.

Sociodemographic status is another adverse prognostic factor. Restrepo et al. analyzed data from 10,258 men with
stage I–III breast cancer diagnosed between 2004 and 2010, registered with the US National Cancer Database [32].
They reported that black men had a 19% higher death rate when compared with white men. Furthermore,
government insurance rather than private insurance was associated with a 57% increase in mortality. These worrying
findings were further underlined by a 35% increase in deaths among the poorer cases (income <US$30,000)
compared with richer men (income >US$46,000). At last, those managed in academic centers had a better survival
than those treated in community hospitals. It is to be hoped that within the UK National Health Service, where
treatment is not dependent upon the patient’s ability to pay that some of these egregious socio-economic differences
will be minimized.

Genetics
Of the two major breast cancer susceptibility genes BRCA1 and BRCA2 [33,34] the former is the major genetic driver
of familial FBC. Surprisingly however, when Stratton et al. analyzed 22 families with at least one affected male,
they found no linkage between BRCA1 and MBC [35]. Subsequent studies of MBC have shown the predominance
of BRCA2 mutations [36–40]. Overall, mutations were found in 11% of MBC cases with 10% involving BRCA2
and only 1% BRCA1. The Breast Cancer Linkage Consortium study comprised 164 families with breast/ovarian
cancer and germline BRCA2 mutations and for male carriers the estimated cumulative risk of MBC was 7% by the
age of 80 years [41].
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Silvestri et al. performed whole-exome sequencing together with targeted gene sequencing in 48 BRCA1/2
mutation–negative men with breast cancer [42]. The c.1984A>T nonsense mutation of PALB2 was present in one
case. In those families with multiple MBC or FBC, but no BRCA mutation, testing for PALB2 may be of value.
Pritzlaff et al. used germline multigene panel testing in 715 previously untested MBC patients and reported that
129 (18.%) had mutations in 16 breast cancer susceptibility genes [43]. Pathogenic variants in BRCA2, CHEK2 and
PALB2 led to significant increase in risk of MBC, indicating the potential value of multigene panel testing in all
cases.

Or et al. carried out a genome-wide association study in 823 MBC with 2795 controls and as subsequent
validation examined 438 independent cases and 474 controls [44]. They reported a SNP in RAD51B at 14q24
which was significantly associated with risk of MBC (OR = 1.57). Additionally, they confirmed the association
of a SNP within TOX3 with increased MBC risk (OR = 1.50). Silvestri et al. investigated SNPs in the 8q24.21
multicancer susceptibility region in a case–control study on 386 MBC cases and 1105 healthy male controls [45].
They also examined other known breast cancer associated loci in the genome using the Sequenom iPLEX platform
with 29 susceptibility SNPs in toto. Five SNPs emerged as being significantly associated with MBC risk: rs1562430
and rs445114 located in the 8q24.21 region and rs1011970 in 9p21.3, rs614367 in 11q13.3 and rs1314913 in
14q24.1.

Men with ER+ve cancers were more likely to be of rs614367/11q13.3 risk genotype whereas the
rs1011970/9p21.3 genotype was associated with HER2+ tumors. This work confirmed the 8q24.21 region
is associated with MBC risk as do the SNPs rs1562430/8q24.21 and rs1314913/14q24.1. It is also possible that
the latter may modify risk male mutation carriers.

Treatment
A recent report of 10,873 MBC cases with stage I/II/III to stage III disease diagnosed between 2004 and 2014
and registered in the National Cancer Database gives an overview of treatment modalities and their change
with time [46]. The median age at diagnosis was 64 years. Mastectomy was no longer the sole surgical offer and
breast-conserving therapy was carried out for 24% of patients, with the majority (70%) receiving postoperative
radiotherapy. Paradoxically for a hormone sensitive disease, 44% received chemotherapy and only 62% of patients
with ER+ve disease were given endocrine therapy. For those with node negative ER+ve disease 35% had Oncotype
DX testing. During the years of the study, rates of total mastectomy increased as did contralateral prophylactic
mastectomy. Poorer prognosis was associated with older age, black race, higher Charlson Comorbidity Index,
high tumor grade and stage of disease. Additionally, having a total mastectomy carried a worse prognosis. Good
prognostic factors included living in a higher income area, having PR+ve tumors and receipt of a PR+ve cancer
and receiving chemotherapy, radiotherapy and endocrine treatment.

Breast-conserving surgery
In the context of MBC, breast-conserving surgery means nipple-preserving surgery. What has been lacking in
MBC has been any structured attempt to increase the possibility of nipple-preserving surgery by using neoadjuvant
systemic therapy. Since the majority of MBC lesions are ER+ve and relatively large this provides a good target for
endocrine treatment rather than chemotherapy but no prospective studies of endocrine neoadjuvant therapy for
MBC have been reported. Part of the problem is the choice of hormonal therapy. For FBC, RCTs have shown that
aromatase inhibitors (AIs) are superior to tamoxifen as adjuvant therapy in postmenopausal women with ER+ve
disease [47]. MBC has been likened to postmenopausal FBC and predictably adjuvant AIs were used for MBC [48].
When, however, Harlan et al. analyzed outcomes in 512 MBC cases from the Surveillance, Epidemiology and
End Results database although there was a significant reduction in cancer mortality among those given tamoxifen
compared with no systemic therapy, adjuvant AIs did not reduce deaths [49].

Eggermann et al. studied 257 MBC patients with ER+ve disease and 2785 FBC cases matched for age, tumor
stage, tumor grade, nodal status, HER2 status and receipt of chemotherapy [50]. Tamoxifen was given to 316 women
and 158 men and AIs to 60 and 30, respectively. Although tamoxifen-treated patients of both genders had similar
5-year survival, FBC patients given AIs had significantly better 5-year overall survival compared with AI-treated
males, 85% versus 73% (p = 028). One possible reason is that testicular production of estrogen (approximately
20%) is unaffected by AIs [51]. This suggests that tamoxifen rather than an AI should be used as neoadjuvant
endocrine therapy for MBC.
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There is however a potential problem with tamoxifen compliance in males. In a series of 24 MBC cases, 15 (63%)
complained of one or more side effect including reduced libido (7) weight gain (6), hot flushes (5) and altered
mood (5) [52]. One developed deep vein thrombosis and five (21%) stopped tamoxifen within 1 year compared with
a discontinuation rate of 10% in FBC [53]. The Ottawa Hospital Cancer Centre (ON, Canada) reported similar
findings: 50% suffering side effects and 24% stopped tamoxifen, one having had a pulmonary embolism [54].

Noncompliance can cost lives. In a cohort of 116 MBC patients with ER+ve disease, advised 5 years of tamoxifen,
after 1 year only 65% were still taking the agent , 46% after 2 years, 29% at 3 years, 26% at 4 years and only 18%
in the final year [55]. The 10-year disease-free survival was 96% in the compliant versus 42% in the noncompliers.

The situation is further complicated by the variation in the metabolism of tamoxifen by different patients. In
a study of 53 MBC, treated with adjuvant tamoxifen, Abreu et al. carried out CYP2D6*4 genotyping on either
tumor or blood and reported two metabolic activity types [56]. There were 36 (68%) who did not possess the A
allele (CYP2D6*4 A-) and 17 (32%) with the A allele in homozygous or heterozygous form (CYP2D6*4 A+). The
latter group were poorer tamoxifen metabolizers, which was associated with a higher recurrence risk. The 10-year
disease-free survival for A- was 63% compared with 91% for A+ cases.

If tamoxifen is used as neoadjuvant treatment for shorter durations, noncompliance will probably be less of a
problem while there are other potential approaches such as GnRH analogs which temporarily inhibit testicular
function, but this may not be acceptable to many men with MBC. When the surgical treatment for advanced or
metastatic MBC was orchidectomy this was rejected by >50% of patients [57].

Future perspective
Achieving the balance between efficacy and toxicity will require international cooperation to run RCTs of neoad-
juvant endocrine therapy for MBC, possibly in association with a CDK inhibitor such a palbociclib [58]. Only with
better understanding of the disease will there be significant improvements in treatment and outcome. International
collaboration is underway but more centers need to participate in appropriately powered studies, including quality
of life metrics, in order to achieve an evidence base for rational treatment of MBC [12,59,60].
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30. Liukkonen S, Saarto T, Mäenpää H, Sjöström-Mattson J. Male breast cancer: a survey at the Helsinki University Central Hospital
during 1981–2006. Acta Oncol. 49(3), 322–327 (2010).

31. Cutuli B, Le-Nir CC, Serin D et al. Male breast cancer. Evolution of treatment and prognostic factors. Analysis of 489 cases. Crit. Rev.
Oncol. Hematol. 73(3), 246–254 (2010).

32. Restrepo DJ, Boczar D, Huayllani MT et al. Survival disparities in male patients with breast cancer. Anticancer Res. 39(2), 5669–5674
(2019).

33. Miki Y, Swensen J, Shattuck-Eidens D et al. A strong candidate for the breast and ovarian cancer susceptibility gene BRCA1. Science
266(5182), 66–71 (1994).

34. Wooster R, Neuhausen SL, Mangion J. Localization of a breast cancer susceptibility gene, BRCA2, to chromosome 13q12–13. Science
265(5181), 2088–2090 (1994).

Breast Cancer Manag. (2019) 8(4) future science group



Male breast cancer: a neglected disease Perspective

35. Stratton MR, Ford D, Neuhasen S et al. Familial male breast cancer is not linked to the BRCA1 locus on chromosome 17q. Nat. Genet.
7(1), 103–107 (1994).

36. Syrjakoski K, Kuukasjarvi T, Waltering K et al. BRCA2 mutations in 154 Finnish male breast cancer patients. Neoplasia 6(5), 541–545
(2004).

37. Chodick G, Struewing JP, Ron E, Rutter JL, Iscovich J. Similar prevalence of founder BRCA1 and BRCA2 mutations among Ashkenazi
and Non-Ashkenazi men with breast cancer: Evidence from 261 cases in Israel, 1976–1999. Eur. J. Med. Genet. 51(2), 141–147 (2008).

38. Ottini L, Rizzolo P, Zanna I et al. BRCA1/BRCA2 mutation status and clinical-pathologic features of 108 male breast cancer cases from
Tuscany: a population-based study in central Italy. Breast Cancer Res. Treat. 116(3), 577–586 (2009).

39. Ding YC, Steele L, Kuan CJ, Greilac S, Neuhausen SL. Mutations in BRCA2 and PALB2 in male breast cancer cases from the United
States. Breast Cancer Res. Treat. 126(3), 771–778 (2011).

40. Fostira F, Saloustros E, Apostolou P et al. Germline deleterious mutations in genes other than BRCA2 are infrequent in male breast
cancer. Breast Cancer Res. Treat. 169(1), 105–113 (2018) doi: 10.1007/s10549-018-4661-x. (Epub ahead of print).

41. Thompson D, Easton D. Variation in cancer risks, by mutation position, in BRCA2 mutation carriers. Am. J. Hum. Genet. 68(2),
410–419 (2001).

42. Silvestri V, Zelli V, Valentini V et al. Whole-exome sequencing and targeted gene sequencing provide insights into the role of PALB2 as a
male breast cancer susceptibility gene. Cancer 123(2), 210–218 (2017).

43. Pritzlaff M, Summerour P, McFarland R et al. Male breast cancer in a multi-gene panel testing cohort: insights and unexpected results.
Breast Cancer Res. Treat. 161(3), 575–586 (2017).

44. Orr N, Lemnrau A, Cooke R et al. Genome-wide association study identifies a common variant in RAD51B associated with male breast
cancer risk. Nat. Genet. 44(11), 1182–1184 (2013).

• Specific male breast cancer risk factor.

45. Silvestri V, Rizzolo P, Scarnò M et al. Novel and known genetic variants for male breast cancer risk at 8q24.21, 9p21.3, 11q13.3 and
14q24.1: results from a multicenter study in Italy. Eur. J. Cancer 51(16), 2289–2295 (2015).

46. Yadav S, Karam D, Riaz IB et al. Male breast cancer in the United States: treatment patterns and prognostic factors in the 21st
Century. Cancer 126(1), 26–36 (2019).

47. Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Aromatase inhibitors versus tamoxifen in early breast cancer:
patient-level meta-analysis of the randomised trials. Lancet 386(10001), 1341–1352 (2015).

48. Anderson WF, Althuis MD, Brinton LA, Devesa SS. Is male breast cancer similar or different than female breast cancer? Breast Cancer
Res. Treat. 83(1), 77–86 (2004).

49. Harlan LC, Zujewski JA, Goodman MT, Stevens JL. Breast cancer in men in the US: a population-based study of diagnosis, treatment
and survival. Cancer 116(15), 3558–3568 (2010).

50. Eggemann H, Altmann U, Costa SD, Ignatov AJ. Survival benefit of tamoxifen and aromatase inhibitor in male and female breast
cancer. Cancer Res. Clin. Oncol. 144(2), 337–341 (2017).

51. Doyen J, Italiano A, Largillier R, Ferrero J-M, Fontana X, Thyss A. Aromatase inhibition in male breast cancer patients: biological and
clinical implications. Ann. Oncol. 21(6), 1243–1245 (2010).

52. Anelli TFM, Anelli A, Tran KN, Lebwohl DE, Borgen PI. Tamoxifen administration is associated with a high rate of treatment-limiting
symptoms in male breast cancer patients. Cancer 74(1), 74–77 (1994).

53. Love RR, Cameron L, Connell BL, Leventhal H. Symptoms associated with tamoxifen treatment in postmenopausal women. Arch.
Intern. Med. 151(9), 1842–1847 (1991).

54. Visram H, Kanji F, Dent SF. Endocrine therapy for male breast cancer: rates of toxicity and adherence. Curr. Oncol. 17(5), 17–21 (2010).

55. Xu S, Yang Y, Tao W et al. Tamoxifen adherence and its relationship to mortality in 116 men with breast cancer. Breast Cancer Res. Treat.
136(2), 485–502 (2012).

56. Abreu MH, Gomes M, Menezes F et al. CYP2D6*4 polymorphism: a new marker of response to hormonotherapy in male breast cancer?
Breast 24(4), 481–486 (2015).

57. Bezwoda WR, Hesdorffer C, Dansey R et al. Breast cancer in men. Clinical features, hormone receptor status, and response to therapy.
Cancer 60(6), 1337–1340 (1987).

58. Cheng Y, Li N, Eapena A, Parajuli R, Mehta R. Somatic BRCA2 mutation-positive concurrent accessory male breast cancer (BC) and
non-small cell lung cancer (NSCLC): excellent efficacy of Palbociclib, Fulvestrant and Leuprolide in platinum-exposed and
endocrine-refractory BC associated with Cyclin D1 and FGFR1 amplification and of carboplatin, paclitaxel and radiation in NSCLC.
Case Rep. Oncol. 12(2), 494–499 (2019).

59. Di Lauro L, Pizzuti L, Barba M et al. Role of gonadotropin-releasing hormone analogues in metastatic male breast cancer: results from a
pooled analysis. J. Hematol.Oncol. 8, 53 (2015).

60. Cardoso F, Bartlett JMS, Slaets L et al. Characterization of male breast cancer: results of the EORTC 10085/TBCRC/BIG/NABCG
International Male Breast Cancer Program. Ann. Oncol. 29(2), 405–417 (2017).

•• Evidence of the value of collaboration.

future science group www.futuremedicine.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


