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Abstract:
Background: Racial disparities in female breast
cancer (BC) outcomes have been well

documented; however, less is known about
patterns of BC and outcome disparities in men.

Methods: Data (1973 to 2012) from the
Surveillance, Epidemiology, and End Results
Program database were used to compare BC
patterns among Non-Hispanic Black (NHB) and
Non-Hispanic White (NHW) men and women.
Differences in tumor characteristics analyzed
included estrogen receptor (ER), progesterone
receptor (PR) status, stage and grade.

Results: BC incidence was 1.00 per 100,000 for
men and 116.21 for females. Among men, the
BC incidence was 51% higher for NHB
compared to NHW (rate ratio = 1.51, 95% CI:
1.42 — 1.61). Men were diagnosed an average of
5 years later than women; however NHB men
(average age at diagnosis 63 years) overall were
diagnosed 4 vyears earlier than NHW men
(average age at diagnosis 67 years). NHB men
showed a higher proportion of ER negative
tumors compared to NHW men. As compared to
NHW men, the odds of NHB men developing
ER- BC was 1.67 (95% CI [1.21 — 2.31]) and
1.84 for ERPR- (95% CI [1.28 — 2.67]).

Conclusion: As observed among NHB women,
NHB men are more likely to be diagnosed with
more advanced disease features and also
experience a higher proportion of hormone
negative BC compared to NHW men.
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1. Background:

Male breast cancer (BC) is a
relatively uncommon form of cancer with
an estimated 2,600 new cases in the United
States in 2016. This number is dwarfed by
the occurrence of female BC (246,660 new
cases in the same year) (1). Due to its rare
incidence, male BC has received
considerably less attention compared to
female BC. Prior studies that have
compared breast cancer incidence and
outcomes between men and women have
shown that while the incidence for men is
much lower (approximately 1.1 per
100,000 person-years), (2) mortality after
diagnosis is considerably higher. Indeed,
men diagnosed with BC are 27% more
likely to die from the disease as compared
to their female counterparts. From 1973 to
2005, men have had a slower decline in BC
mortality; 28% as compared to 42% for
women (2, 3). Men also present with lower
grade and more estrogen receptor positive
BC and were older at diagnosis (2). An
earlier study over a limited time period
(1991-2002) restricted to men over the age
of 65 with stage 1-3 breast cancer and a
much smaller sample size (456 white men
and 34 Dblack men) reported racial
disparities in treatment and survival (2, 4).
The present study extends this earlier work
over a longer time frame without age
restrictions and compares the pattern of the
disease by and within gender and ethnicity.

It is well established that Non-
Hispanic Black (NHB) women, while
somewhat less likely to be diagnosed with
BC, are more likely than their Non-
Hispanic White (NHW) women
counterparts to be diagnosed at a later
stage. They (NHB women) also present
with tumor characteristics indicating more
aggressive  disease, including tumors
lacking estrogen and progesterone receptors
and Human Epidermal Growth Factor
Receptor 2 (ER - ,PR- and Her2-); the so-
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called triple negative BC (TNBC). Among
women, NHB patients are subsequently
more likely to experience lower survival
and higher BC mortality rates when
compared to NHW women (5). Female BC
mortality disparities appear to be more
pronounced for younger and pre-
menopausal women whose incidence is
actually higher for NHB compared to NHW
women (6). While racial disparities in
female BC have been studied extensively
and are well documented, less is known
about tumor characteristics and survival
associated with male BC, including racial
disparities among males.

The Surveillance, Epidemiology, and
End Results (SEER) Program data have
been previously used to report racial
disparity in males affected by BC or to
compare male BC to female BC (2, 4).
However, few studies have investigated
similarities in BC among NHB men and
NHB women. Using the SEER database for
wider coverage including recent years
(1973-2012), we are exploring and
documenting racial and gender disparities
in BC without age restrictions with an
emphasis on existing similarities among
NHB men and women.

2. Materials and Methods:
Data and population

Data from 1973 to 2012 from the
Surveillance, Epidemiology, and End
Results Program (SEER) database (7) were
used to estimate the incidence, distribution
of tumor characteristics and survival by
race (NHW and NHB) and gender. The
SEER database includes 20 registries that
represent about 28% of the geographic area
of the USA (8). Due to Hurricane Katrina,
data from Louisiana in 2005 were excluded
from the analysis of incidence and tumor
characteristics, but were included in
survival analyses.
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Statistical Analysis and Modeling
BC incidence

Age-standardized incidence rates
(ASR) were adjusted to the 2000 US-
standard population by five year age groups
and calculated by direct standardization.
Population denominators and Person-years
(P-years) were derived from US Census
Bureau estimations obtained from SEER.
Instead of expressing the age specific rate
per 100,000, the age-specific burden
modeling (that has been described and
discussed extensively in our previous work
on breast or endometrium cancers among
NHB and NHW in the USA) was used (6,
9). Briefly, population structures between
NHB and NHW showed strong differences.
Therefore, we modeled the expected
number of cases in a standard population in
which the observed age-specific rates are
adjusted to the world-standard population.
This approach minimized the tendency to
overestimate cancer burden in older age
groups (where the denominator is low) and
thus provided a more accurate distribution
of cancer burden across different age
groups. In secondary analyses we estimated
incidence using the 2000 US standard
population. Rate ratios (RR) and 95%
confidence intervals (CI) were calculated
separately for men and women, and
separately for NHB and NHW individuals
by gender and were further stratified by age
group (<50 vs. 50 years and above).
Analyses were conducted using Stata
version 14  (StataCorp.  2015. Stata
Statistical Software: Release 14. College
Station, TX: StataCorp LP.).

Distribution of tumor chara-
cteristics

Distributions of age at diagnosis were
compared within racial and gender groups
and t-tests were employed to assess
statistical differences. The distributions of
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stage at diagnosis, tumor grade, ER, PR,
and ERPR status were tabulated by gender,
by race (within gender), and by age group
(<50 and 50 and above) within race and
gender groups, and Pvalues from chi-square
tests (with an alpha at 0.05) of association
were used to assess statistical differences.
We used marginal standardization
(predictive margins) using the margins
command in Stata to estimate adjusted
prevalence and prevalence differences. A
logistic regression model was used to
estimate the odds ratio (OR) of NHB to
develop and ER negative (ER-) and ERPR
negative (ER-PR-) BC. The models were
adjusted for age, tumor grade, stage,
calendar year and SEER registries. SEER
started to collect information on HER2
status in 2010; therefore this information
was missing from 1973 to 2009 and was
available for 12 to 15% of the patients of
the study. The ER and PR status was
known for at least 65% of the patients as
SEER started to collect this information in
1990. Therefore, due to the low number of
cases, the distribution of HER2 status and
BC subtypes were not reported by age
group; their odds ratio and survival were
also not provided.

Survival analysis

Survival analyses were conducted
using SEER*Stat 8.2.1 (10) (Database:
Incidence - SEER 18 Registry Research
Data and Hurricane Katrina Impacted
Louisiana Cases, from the November 2013
submission  (2000-2012)  with  the
Katrina/Rita Population Adjustment) by
gender and ethnicity. These analyses were
restricted to cases with the ER and PR
status was available.
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3. Results:
Incidence by gender and race

From 1973 to 2012, 1,147 and 7,108
BC cases were identified among NHB and
NHW men, respectively; and 126,673 and
1,041,145 BC cases were identified among
NHB and NHW women, respectively. The
ASR was 1.00 per 10° P-years for men and
116.21 per 10° P-years for females. BC
incidence was 51% higher in NHB men
(1.44 per 10° P-years) compared to NHW
men (0.95 per 10° P-years) with a
corresponding rate ratio (RR) of 1.51 (95%
Cl: 1.42 — 1.61). In contrast, BC incidence
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was lower for NHB women (107.95 per 10°
P-years) compared to NHW women
(115.25 per 10° P-years) over the years
examined with a corresponding rate ratio
RR =0.94 (95% CI: 0.93 — 0.94). Incidence
was higher for NHB men compared to
NHW males across all age groups (no
crossover observed) and has remained so
for more than 20 years (Figure 1 and 2). In
contrast, a clear convergence in BC
incidence is observed among NHB and
NHW women; in 2012 the ASR was 119.83
per 10° P-years for NHB women vs. 114.72
per 10° P-years for NHW women.
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Figure 1: Distribution of breast cancer burden (expected number of cases) by gender and
race/ethnicity. Estimations are based on observed age-specific incidence rates and the 2000 US-

standard population.
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Figure 2: Breast cancer age standardized rate (ASR) adjusted to the 2000 US-standard
population over the years and by gender and race/ethnicity.
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Trends in incidence by age at
diagnosis

Men were diagnosed an average of 5
years (95% CIl. 4.26 — 4.87) later than
women (67 vs. 62 years, respectively).
Regardless of gender, NHB individuals
were more likely to be diagnosed at a
younger age: NHB women were diagnosed
an average of 4 years (95% CI: 3.98 — 4.15)
earlier than NHW women (58 vs. 62 years);
likewise, NHB men were diagnosed an
average of 4 years (95% CI: 3.11 — 4.71)
earlier than NHW men (63 vs. 67 years).

Tumor characteristics by gender
and race

The proportion of tumors diagnosed
as in-situ was lower in men than women
and no racial disparity was evident among
men. Whereas NHW women tended to be
diagnosed with better differentiated (lower
grade) tumors than NHB women, no racial
difference in the distribution of tumor grade
was apparent for men. Men tended to be
diagnosed at a later stage than women.
Respectively 49% and 46% (Pvalue <0.05)
of NHB and NHW men were diagnosed
with regional or distant stage, compared
with 37% and 30% (Pvalue <0.05) of NHB
and NHW women. NHB men had a higher
prevalence of distant metastatic BC
compared to NHW men (11% as vs. 7%,
respectively Pvalue <0.05) (Table 1).

The proportion of BC lacking ER and
or PR expression (ER- and or PR-) was
considerably lower for men compared to
women (5% vs. 20%, Pvalue <0.05 for ER-
and 15% vs. 31%, Pvalue <0.05 for PR-)
(Table 1). Similarly to NHB women who
have shown a higher proportion of ER
negative (ER-) BC compared to NHW
women (32% vs. 19%, PD=0.08, (95% CI
[0.08 - 0.09]), the prevalence of ER- BC
was higher for NHB men compared to
NHW men (8% vs 5% P <0.05 Prevalence
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Difference (PD) =0.03, (95% CI [0.01 -
0.06]). NHB males had a higher proportion
of PR- BC as compared to NHW males.
Overall, NHB individuals showed a higher
proportion of ER-PR- BC as compared to
NHW individuals; 8% vs. 4% (Pvalue
<0.05) for men and 36% vs. 20% (Pvalue
<0.05) for women. Compared to NHW
persons, the odds ratio (OR) to develop ER-
BC was 1.62 (95% CI [1.17 — 2.24]) for
NHB men and 1.72 (95% CI [1.69 — 1.75])
for NHB women. With regard to ER-PR-
BC, NHB men had an OR of 1.80 (95% ClI
[1.24 — 2.59]) and NHB women an OR of
1.83 (95% CI [1.79 — 1.86]) compared to
respectively NHW men and NHW women.
Interestingly, men had a slightly higher
proportion of HER2 negative BC as
compared to females, but no difference
between NHB and NHW men was
observed (Tablel). With regard to BC
subtypes, Luminal A subtype was
predominant among men and women.
However, among men, the number with a
reported BC subtype was too low to draw
any conclusions with regard to race.
Among women, NHB females had a higher
proportion of triple negative BC compared
to NHW women (21% vs. 10% Pvalue
<0.05, Table 1).

The racial disparity in ER- negative
and ER-PR- BC was mostly confined to
older men, but evident for both younger
and older female patients (Table 2). Among
younger women (<50), the disparity in the
distribution of ER negative BC was 14
percentage points higher for NHB as
compared to NHW (39% vs. 25%, Pvalue
<0.05), for ER-PR- BC it was 17
percentage points higher (42% vs. 25%,
Pvalue <0.05) compared to NHW women.
For older women, the disparity in ER- BC
was 12 percentage points higher for NHB
women (29% vs. 17%, Pvalue <0.05); it
was 14 percentage points higher for ER-
PR- BC (33% vs. 19%, Pvalue <0.05). In
contrast, for men, the disparity was only
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statistically apparent in the older age group
(>50) where NHB men had a higher
proportion of ER- and ER-PR- as compared
to NHW men; 8% vs. 5%, (Pvalue <0.05)
for ER- and 7% vs. 4% (Pvalue <0.05)) for
ER-PR- (Table 2). The same patterns were
observed for PR negative BC with NHB
men and women having a higher proportion
of PR negative BC.

Survival by gender and race

Overall, survival at 5 years was lower
for men compared to women (69% vs. 82%

Estrogen Receptor

P <0.05) (Figure 3, Table S.1). Racial
disparities in BC survival were apparent for
both NHB and NHW males (63% vs. 72%
P <0.05) and NHB and NHW female
patients (73% vs. 83% P <0.05). Among
men with ER negative BC, the 60 months
survival was 56% for NHB compared to
63% for NHW patients (Pvalue>0.05).
Among women it was of 65% for NHB
compared to 73% for NHW patients
(Pvalue<0.05) (Figure 3, Table S.1).
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Figure 3: Breast cancer survival by gender, race/ethnicity according to the hormone receptor

status.
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4. Discussion:

The etiology of male BC is unclear
and risk factors remain under studied.
Established risk factors include a history of
testicular abnormalities, radiation exposure,
Klinefelter ~syndrome, benign breast
conditions, high body mass index, hormone
exposure, family history of BC, and
BRCA2 mutations (11). Family history of
male BC is considered to be a sign of
genetic predisposition to female BC; it is
more often related to the presence of
BRCAZ2 mutation and is associated with an
earlier age of onset (12, 13). People
carrying a genetic predisposition are more
likely to develop the disease at a younger
age. Men who inherit a mutation in the
BRCAZ2 gene have a 6% risk of developing
BC by the age of 70 (14, 15). Though the
proportion of male BC attributable to
BRCA mutations is not established,
population-based studies reported that
young NHB women were more likely to
harbor BRCA1/2 mutations compared to
other ethnic groups (16.7% vs. 7.2% for
NHW women of <35 years of age) (16, 17).
The tendency for NHB women to be
diagnosed at younger ages could reflect
either a higher genetic predisposition to BC
or a lower life expectancy as compared to
NHW women. However, a study has shown
that as compared to NHW women, NHB
women affected by cancer were more likely
to be diagnosed at a younger age and this
was true even after the adjustment for the
population structure (18). Furthermore,
although there is a paucity of genetic
studies among men of African Ancestry
with regard to BC, it has been reported that
the proportion of male BC among African
men is among the highest and represents
about 6% of all the cancers (19, 20).

The higher prevalence of hormone
positive BC among men as compared to
females has been reported previously (2,
21) and is confirmed in the present study.
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However to our knowledge, we are the first
to report, the greater proportion of hormone
negative BC among NHB men as compared
to NHW men and to show how the profile
of BC among NHB men is similar to that of
NHB women in terms of tumor aggressivity
patterns.

The greater prevalence of ER
negative BC for NHB vs. NHW women is
well established and has been associated
with  racial  differences in  parity,
reproductive timing and socioeconomic
status (22, 23). ER negative BC is more
prevalent for women diagnosed at younger
ages, but this proportion is still
significantly higher among older NHB
women compared to NHW women. With
regard to men, one of the reasons why the
disparity may be confined to older men is
that men are more likely to be diagnosed at
an older age and the number of cases in
younger age men is still very small. It is
likely that with a larger sample size that
same disparity would be evident regardless
of age. Furthermore, the patterns observed
for PR- BC appears to more closely parallel
the story in females with just a difference
of 1% in the two age groups. The higher
proportion of ER negative BC among
women of <50 reinforces the need for
adapted screening guidelines for women in
their forties, but also the need for specific
guidelines for hormone negative BC that’s
disproportionally affects NHB (both men
and women) and a strategy for breast
cancer awareness and early detection
among men.

The different distribution of ER
negative BC by gender is likely related to
different factors driving this prevalence by
gender. Among women ER and PR status
are likely influenced by specific hormonal
and reproductive factors including age at
menarche and  menopause,  parity,
breastfeeding and related factors (23), all of
which are generally absent among men.
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Given the lower prevalence of more
aggressive and less treatable ER negative
BC among men, we might anticipate better
survival for men than for women. In the
present study, the opposite was true: men
diagnosed with BC experienced lower
survival than women for both NHB and
NHW. It has been reported that female BC
subtypes do not give the same prognostic
information for male BC even in ER and
PR positive groups (24). Male BC has been
found to harborless somatic genetic
alterations typically found in ER-
positive/HER2-negative BC among females
(25) and some results have suggested less
efficacy with aromatase inhibitors and an
increase in mortality risk compared to
tamoxifen (13). Nevertheless, a
multidisciplinary meeting focusing on
differences and similarities between breast
cancer in males and females and held by
representatives from the fields of
epidemiology, genetics, pathology and
molecular biology, health services research,
and clinical oncology and the advocacy
community came to the conclusion that
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male breast cancer seems to resemble
postmenopausal hormone receptor—positive
disease in women (21).

5. Conclusion:

Due to the very rare occurrence of
male BC in the United States, it is not
surprising that the disease receives very
little research or public health attention,
with no screening guidelines and little
research into prevention, early detection, or
treatment. Men are not encouraged to
“know their breasts” and changes may go
unnoticed or not be brought to a health
professional’s  attention  leading to
advancement of the disease and subsequent
poorer survival. Greater attention should be
paid to increasing early detection for men
with a strong family history of BC or who
have a female relative known to carry a
BRCA 1 or 2 mutations. For these men,
lifetime risk of breast cancer approaches
that for women at average risk of BC for
whom public health strategies are well
established.
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Table 1: Distribution of breast cancer tumor characteristics by gender and race

Both races Males Females
Males Females NHW NHB NHW NHB
N % N % P-value N % N % P-Value N % N % P-Value
Behavior
In S|tL.1 839 10 190085 16 <0.05 712 10 127 11 50.05 168728 16 21357 17 <0.05
Invasive 7416 90 977754 84 6396 90 1020 89 872437 84 105317 83
Grade
Well differentiated 838 10 168899 14 722 10 116 10 156001 15 12898 10
Moderately differentiated 3117 38 357081 30 <0.05 2702 38 415 36 505 322181 31 34900 28 45
Poorly differentiated 2140 26 296301 25 1814 26 326 28 250981 24 45320 36
Undifferentiated 148 2 31225 3 130 2 18 2 28242 3 2983 2
Unknown 2012 24 314333 27 1740 24 272 24 283760 27 30573 24
Stage
In situ 839 10 190083 16 712 10 127 11 168726 16 21357 17
Localized 3430 42 591008 51 <0.05 3015 42 415 36 445 536754 52 54254 43 oo
Regional 3131 38 294022 25 2692 39 439 38 257019 25 37003 29
Distant 595 7 62245 5 464 7 131 11 51846 5 10399 8
Unknown 260 3 30481 3 225 3 35 3 26820 3 3661 3
ER status*
Negative 287 5 155385 20 226 5 61 8 126995 19 28390 32
Positive 5109 95 614722 80 <0.05 4396 95 713 92  <0.05 554737 81 59985 68  <0.05
Borderline 7 0 2620 0 6 0 1 0 2283 0 337 0
PR status*
Negative 790 15 238139 31 628 14 162 21 200663 30 37476 43
Positive 4480 84 514348 68 <0.05 3887 86 593 78  <0.05 465447 69 48901 56 g oc
Borderline 31 1 5277 1 27 1 4 1 4694 1 583 1
ERPR status**
ER-PR- 221 5 140583 22 <0.05 173 4 48 8 <0.05 114516 20 26067 36
ER+PR+ 4423 95 501053 78 3843 96 580 92 454240 80 46813 64 <0.05
Her2 status***
Negative 1061 85 115803 83 «0.05 890 86 171 84 20,05 100856 84 14947 80
Positive 139 11 19607 14 111 11 28 14 16507 14 3100 17
Borderline 42 3 3694 3 37 4 5 2 3099 3 595 3 <0.05
Subtypes****
Luminal A 1035 87 99444 74 <0.05 869 87 166 84 >0.05 88372 76 11072 62
Luminal B 129 11 13648 10 : 102 10 27 14 11591 10 2057 11  <0.05
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Her2 Enriched 10 O 5865 4 9 1 1 1 4839 4 1026 6
Triple Negative 22 2 16006 12 18 2 4 2 12184 10 3822 21

* These data are restricted to the period 1990-2012 and to patients with a known ER and or PR status. These patients represent at least 65% of
the overall sample size.

** These data are restricted to the period 1990-2012.

***These data are restricted to the period 2010-2012 and to patients with known HER2 status. These patients represent at 12 to 15% of the
overall sample size.

**** These data are restricted to the period 2010-2012
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Table 2: Distribution of hormone and Human Epidermal Growth Factor receptors by age group, gender and race/ethnicity
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Males Females
Age group NHW NHB NHW NHB
N % N % P-value N % N % P-value
<50 ER
Negative 30 7 9 8 33271 25 10099 39
>0.05 <0.05
Positive 378 93 99 92 102474 75 15554 61
PR
Negative 78 20 27 27 40651 31 11812 47
>0.05 <0.05
Positive 320 80 74 73 92495 69 13390 53
ERPR
Negative 24 7 9 11 29261 25 9139 42
>0.05 <0.05
Positive 316 93 74 89 88701 75 12509 58
>50 ER
Negative 196 5 52 8 93724 17 18291 29
o <0.05 <0.05
Positive 4018 95 614 92 452263 83 44431 71
PR
Negative 550 13 135 21 160012 30 25664 42
o <0.05 <0.05
Positive 3567 87 519 79 372952 70 35511 58
ERPR
Negative 149 4 39 7 85255 19 16928 33
o <0.05 <0.05
Positive 3527 96 506 93 365539 91 34304 67
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Supplemental Material

Table S.1: Distribution survival status by ethnicity, gender and hormone receptor status

Non-Hispanic White Non-Hispanic Black

Estrogen Receptor Positive Negative Positive Negative

Months Survival (%) Lower CI  Upper Cl  Survival (%) Lower CI  Upper Cl  Survival (%) Lower CI  Upper Cl  Survival (%) Lower CI  UpperCl

12 94.6 93.7 95.3 81.6 75 86.6 92.8 90.1 94.9 75.5 60.1 85.6
24 89.7 88.5 90.7 74.2 66.9 80.1 83.2 79.3 86.4 66.2 50.3 78.1
Male 36 84 82.5 85.3 70.1 62.5 76.5 77.6 73.1 81.3 56.2 40.1 69.5
48 77.7 76 79.3 65.9 58 72.7 69.1 64.1 73.6 56.2 40.1 69.5
60 71.9 70 73.7 62.6 54.5 69.7 62.9 57.5 67.8 56.2 40.1 69.5
12 97.4 97.3 97.4 94.1 93.9 94.3 95.8 95.6 96 91.4 91 91.8
24 94.5 94.4 94.6 87 86.7 87.2 90.9 90.6 91.2 81.4 80.8 81.9
Female 36 91.2 91.1 91.3 81.3 81 815 86 85.6 86.4 74.1 73.5 74.7
48 87.9 87.8 88 76.8 76.5 77 81.4 80.9 81.8 68.7 68 69.4
60 84.6 84.4 84.7 73.3 73 73.6 77 76.5 77.5 64.9 64.2 65.6

Progesterone Receptor

12 94.8 93.9 95.6 88.2 84.8 90.8 92.4 89.2 94.7 86.8 79.3 91.7
24 90 88.7 91.1 81.6 77.7 84.9 82.6 78.1 86.3 77 68.3 83.7
Male 36 84.5 82.9 85.9 75.4 71 79.2 77.6 72.6 81.8 68.1 58.5 75.9
48 77.9 76.1 79.6 70.9 66.3 75 70 64.3 74.9 59.8 49.8 68.4
60 72.1 70 74 65.6 60.7 70 62.7 56.6 68.3 56.4 46.3 65.3
12 97.6 97.5 97.6 94.9 94.8 95 96.1 95.9 96.3 92.1 91.7 924
24 94.9 94.8 95 88.8 88.6 89 91.4 91.1 91.7 82.9 82.5 83.4
Female 36 91.8 91.7 91.9 83.4 83.2 83.6 86.8 86.4 87.2 75.8 75.3 76.4
48 88.7 88.5 88.8 79 78.8 79.2 82.3 81.8 82.8 70.3 69.8 70.9
60 85.5 85.4 85.6 75.3 75 75.5 78.1 77.6 78.6 66.2 65.6 66.8

Kaplan-Meier method generated from SEER stat. Confidence interval (Cl): Log(-Log()) Transformation. The level is 95%.
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