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Abstract

Background: Male breast cancer (MBC) is a rare disease with limited understanding of 

treatment patterns and prognostic factors.

Methods: Men with stage I-III breast cancer between 2004 and 2014 in the National Cancer 

Database were included. Trends in treatment modalities were described using average annual 

percentage change (AAPC) and estimated through Joinpoint trend analysis software. Kaplan-

Meier curves and multivariate Cox proportional hazard regression model were used to compare 

survival between sub-groups and identify prognostic factors.

Results: A total of 10,873 MBC cases were included, with a median age at diagnosis of 64 years. 

Breast conserving surgery was performed in 24%, and 70% of patients undergoing breast 

conservation received radiation. 44% received chemotherapy, and 62% of ER+ patients received 

endocrine therapy. OncotypeDx was ordered in 35% of node-negative patients with ER+/HER2- 

tumors. During the study period, there was a significant increase in the rates of total mastectomy, 
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contralateral prophylactic mastectomy, post-breast-conservation radiation, OncotypeDx ordering 

and use of endocrine therapy (p<0.05).

In multivariate analysis, factors associated with worse overall survival were: older age, black race, 

higher Charlson comorbidity index, high tumor grade and stage, and undergoing total mastectomy. 

Residing in higher income area, PR+ tumors and administration of chemotherapy, radiation, and 

endocrine therapy were associated with better overall survival.

Conclusions: Despite the lack of prospective randomized trials in MBC, our study demonstrates 

that treatment of this disease has evolved over the years. These findings further our understanding 

of the modern treatment and prognosis of MBC and identify several areas for further research.
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Introduction

Male breast cancer (MBC) is a rare disease, comprising 1% of all breast cancer cases 1. Due 

to its rarity, prospective clinical trials specifically focused on MBC have not been conducted 
2. However, the incidence of MBC has been noted to be rising over the past few decades 3, 4, 

and there is an increasing appreciation of differences in the tumor biology of female versus 

MBC, highlighting the need for studies focused on this unique population.

In many ways, male breast cancer resembles female breast cancer 5, but there are important 

differences. MBC tends to present at an older age, with more frequent lymph node 

metastases and a higher proportion of estrogen-receptor positive (ER+) tumors, compared to 

female breast cancer 5, 6. Risk factors for MBC are also slightly different. In contrast to 

female breast cancer, MBC is more likely to occur in the setting of a BRCA2 mutation rather 

than BRCA1 mutation 7. Also, low androgen state is a known risk factor for MBC 8.

In the last two decades, there has been significant progress in the local and systemic 

management of female breast cancer 9–13, but it is unclear if these advances have been 

applied to the management of MBC. Therefore our aim was to describe treatment patterns of 

MBC in the United States and identify associated prognostic factors.

Methods:

This study was performed using the National Cancer Database (NCDB), which is a clinical 

oncology database jointly sponsored by the American College of Surgeons and the 

American Cancer Society. The NCDB is sourced from hospital registry data that are 

collected in more than 1,500 Commission on Cancer-accredited facilities, and includes more 

than 70% of newly diagnosed cancer cases in the United States 14.

We identified male patients diagnosed with stage I-III invasive ductal carcinoma or invasive 

lobular carcinoma between 2004 and 2014 in the NCDB using a combination of histologic 

(ICD-O-3: 8500, 8520 and 8522), topographic, stage and sex-specific codes. Patients with 

unknown stage, a prior cancer diagnosis, or missing follow up data were excluded.
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We estimated the median overall survival in MBC using the Kaplan-Meier method and 

performed comparisons among several strata using the log-rank test. We used the 

multivariate Cox proportional hazard regression model to identify predictors of survival in 

MBC. We used the Joinpoint trend analysis software to estimate the average annual 

percentage change (AAPC) in treatment modalities over a time period assuming a constant 

variance 15. We evaluated for significance in the time-trend in Joinpoint using the Monte 

Carlo permutation method 16. Kaplan-Meier curves were plotted in R (version 3.5.1). All 

other analyses were performed in SPSS (version 25).

Results:

A total of 10,873 patients with MBC were included in the analysis. The median duration of 

follow up was 55 months. The median age at breast cancer diagnosis was 64 years. Fifty-one 

percent of patients were diagnosed between ages 50–69, 15% were diagnosed before the age 

of 50, and 34% were diagnosed after the age of 69. Approximately 90% of patients had ER+ 

tumors. Triple-negative breast cancer accounted for 283 (5.5%) cases among 5148 patients 

with available data on ER, PR and HER2 receptor status. Most patients (43.4%) were stage 

II at diagnosis, followed by Stage I (37.9%). The trends in age and stage at diagnosis 

between 2004 and 2014 are shown in Supplemental Figure 1 and 2. Demographic and 

clinical characteristics are presented in Table 1.

Treatment Patterns: Surgical

Total mastectomy was performed in 71.3%, while breast conserving surgery (BCS) was 

performed in 23.7% (Table 2). Between 2004 and 2014, there was a significant increase in 

the rate of total mastectomy (AAPC: +0.8, 95% CI: +0.2 to +1.3, p<0.05) and a decrease in 

the rate of BCS (AAPC: −2.2, 95% CI: −3.8 to −0.5, p<0.05, Figure 1A). 6.1% of patients 

underwent contralateral prophylactic mastectomy (CPM) (Table 2). There was a significant 

increase in CPM between 2004 and 2014 (AAPC: +10.4, 95% CI: +7.8 to +13.0, p<0.05) 

(Figure 1B). Sentinel lymph node surgery and/or axillary lymph node dissection was 

performed in 95.4% of the patients who underwent surgery (Table 2), 90.2% of patients who 

underwent BCS and 97.2% of patients who underwent mastectomy, and there was no 

significant change in this rate over time (p=0.3, Figure 1C).

Treatment Patterns: Radiation

A total of 4,070 (39.4%) patients received some form of adjuvant radiation (Table 2). 

Among patients who underwent BCS, adjuvant radiation was administered in 70.2% of the 

patients overall, in 74.5% of those aged <70, and in 59.4% of those ≥70 years. Among 

patients who underwent mastectomy, post-mastectomy radiation was administered in 29.2% 

overall, and in 49% with tumors > 5 cm or one or more positive lymph nodes. By stage, 

post-mastectomy radiation was administered in 6.7%, 27.0% and 64.3% of patients with 

stage I, II and III disease, respectively. The proportion of patients who underwent radiation 

after BCS increased from 66.0% in 2004 to 74.6% in 2014 (AAPC: +1.6, 95% CI: 0.9 to 2.2, 

p<0.05, Figure 2A), while the post-BCS radiation proportion did not change significantly for 

patients ≥ 70 years with ER+ tumors (Figure 2B). The proportion of patients who received 

post-mastectomy radiotherapy for tumors >5 cm or one or more positive lymph nodes also 
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significantly increased during the same time-period (AAPC: +1.6, 95% CI: 0.0 to 3.1) 

(Figure 2C). Thirteen (0.1%) patients received proton beam therapy and 143 (5.5% of 

patients undergoing BCS) received brachytherapy after surgery between 2004 and 2014.

Treatment Patterns: Systemic

In total, 4,841 (45.5%) patients received chemotherapy (Table 2), and there was no 

significant change in the overall chemotherapy rate between 2004 and 2014 (AAPC: −0.3, 

95% CI: −1.8 to +1.2, p=0.6, Figure 3A). Information on sequence of chemotherapy with 

surgery was available from 2006 onwards, and 527(12.6%) received neoadjuvant 

chemotherapy among 4,165 patients who received chemotherapy between 2006 and 2014, 

and there was no significant change in the use of neoadjuvant chemotherapy during this time 

period (AAPC: +3.1, 95%CI: −3.2 to +9.8, p=0.3). We analyzed the use of multigene 

expression signatures among the 2,094 patients with, ER+, HER-2-negative, node-negative 

MBC between 2010 and 2014, and found that 765 (36.5%) had a gene expression test 

ordered. The most commonly ordered test was the Oncotype Dx 21-gene recurrence score 

(731 patients, 34.9%). A statistically significant increase in the use of Oncotype Dx between 

2010 and 2014 was noted (Figure 3B). In the 731 patients who underwent Oncotype Dx 

testing, 403 (55.1%) were found to have a recurrence score of <18, 234 (32.0%) had scores 

between 18 and 31, and 66 (9.0%) had a score > 31. In patients with well-differentiated 

tumors, less than 1% had an OncotypeDx recurrence score > 31, while approximately 25% 

of patients with poorly differentiated tumors had an OncotypeDx score > 31 (Supplemental 

Table 1). There was a significantly higher use of chemotherapy in patients with Oncotype 

Dx recurrence score >31 compared to those with score <18 (72.7% vs. 4.7%, p<0.001).

Among patients with ER+ tumors, 62.3% received adjuvant endocrine therapy (Table 2). 

The use of endocrine therapy in ER+ MBC increased significantly from 48.6% in 2004 to 

69.5% in 2014 (AAPC: +4.0, 95% CI: +2.5 to +5.6, p<0.05, Figure 3C).

Survival analysis

The 5- year overall survival for the entire cohort was 79.1%. Median overall survival was 

12.1 years (Supplemental Figure 3). The median overall survival for stage I MBC was not 

reached in this cohort, for stage II MBC was 11.5 years, and for stage III MBC was 7.2 years 

(Supplemental Figure 4a). Overall survival did not change significantly between 2004 and 

2014 (Supplemental Figure 4b). Factors associated with overall survival in univariate 

analysis are shown in Table 3. In multivariate analysis, factors associated with worse overall 

survival were: older age, black race, higher Charlson comorbidity index, high tumor grade, 

high tumor and nodal stage, and undergoing total mastectomy. Residing in a high income 

area, progesterone-receptor positive (PR+) tumors and administration of chemotherapy, 

radiation or endocrine therapy were associated with better overall survival (Table 3).

In order to further clarify the role of chemotherapy and radiation in MBC, we performed 

separate univariate and multivariate analyses stratified by stage at diagnosis and type of 

surgery (Supplemental Figure 5-6, Supplemental Table 2–3). Among patients with ER+ 

tumors treated with surgery and endocrine therapy, chemotherapy was associated with 

improved overall survival in patients with stage II and III tumors in multivariate analysis 
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(Supplemental Table 2). In multivariate analysis, post breast-conservation radiation therapy 

was associated with improved overall survival in all stages (Supplemental Table 3). Among 

178 older patients (≥70 years) with T1N0 ER+ disease treated with BCS and endocrine 

therapy, we did not observe an association between radiation and overall survival in 

univariate analysis (Supplemental Figure 6B). Although there was a trend towards improved 

survival with radiation in this analysis, the number of cases were small to allow for a 

multivariate analysis. Post-mastectomy radiation was associated with poor overall survival in 

the entire mastectomy cohort in univariate analysis (Supplemental Figure 6C). In 

multivariate cox-proportional hazard regression model adjusting for variables listed in table 

3, no statistically significant association was noted with post-mastectomy radiation (HR: 

0.95, 95%CI: 0.85 – 1.07, p=0.43, Supplemental Table 4). However, in univariate analysis in 

a subset of patients with node-positive disease, post-mastectomy radiation was associated 

with a better overall survival (Supplemental Figure 6D).

Discussion

In one of the largest studies on MBC, we describe treatment patterns of MBC in the United 

States and identify prognostic factors. Similar to prior studies, our study confirms that in the 

US, the median age at diagnosis of MBC is in the mid-sixties 6, 17, 18, a majority of patients 

present with stage I or II disease 18 and most tumors are ER+ 18, 19. The rate of ER positivity 

in our study was approximately 89% (unknown in 4%), which is lower than two prior 

studies that applied uniform methods of receptor status assessment and classification across 

their study participants 6, 18, but similar to other large multi-institutional database-based 

studies on MBC 19, 20. These differences could be due to the change in the cutoffs for 

classification of ER positivity in 2010 21 or due to variations in laboratory techniques for 

assessing ER status across different institutions.

In this cohort, more than two-thirds of the patients underwent mastectomy, similar to prior 

reports on MBC 6, 22. This is in contrast to female breast cancer, for which approximately 

two-thirds of patients undergo BCS and one-third undergo mastectomy 23, 24. The observed 

difference in the rates of BCS and mastectomy between men and women is likely due to 

concern in men that all breast tissue at risk cannot be removed with adequate margins due to 

small breast size, and possibly due to differences in cosmetic goals between the sexes. In 

addition, MBCs are often centrally located and involve the nipple, necessitating removal of 

the nipple-areolar complex and limiting the potential aesthetic benefits of BCS 25. Similar to 

other recent studies 22, 26–28, our study suggests that BCS is likely a safe and effective option 

in select patients with MBC compared to total mastectomy. Despite this, we noted a slight 

decrease in the rates of BCS between 2004 and 2014. MBC care may have mirrored female 

breast cancer care, with more opting for mastectomy and potentially avoiding radiation 

despite the option to have BCS 24, 29. We found an association between total mastectomy 

and poor overall survival, which could be due to overrepresentation of patients with larger 

tumors and/or node-positive disease in this group, and this association remained significant 

on multivariate analysis. These findings require further evaluation. Surgical evaluation of the 

axilla (sentinel lymph node surgery and/or axillary dissection) was performed in >90% of 

the patients who underwent local surgery, similar to the rates reported by Cardoso et al. 6.
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The magnitude of overall survival benefit of adjuvant radiotherapy observed in MBC was 

greater than that expected from studies of female breast cancer 30. Even among patients with 

stage 1 disease, the survival advantage was pronounced (Supplemental table 3). However, 

just 70% of patients that underwent breast conserving surgery were recorded as having 

received adjuvant radiation. Our findings suggest that radiation therapy should be considered 

for MBC patients who undergo BCS irrespective of the stage, which is the current standard 

of care for most women with invasive breast cancer. Considering this association with 

improved overall survival, it is encouraging to note the increasing trend in post-BCS 

radiation among MBC patients.

In older women with early stage ER+ tumors treated with BCS and hormonal therapy, 

additional radiation therapy may not improve overall survival 31–34, but in older men with 

similar disease, we noted a non-significant trend towards improved survival with radiation 

(Supplemental Figure 6B). It is possible that radiation may be more beneficial in this sub-

group of men compared to women, due to poor compliance with endocrine therapy 35, 36 or 

due to unique tumor biology in men37. In terms of the post-mastectomy setting, we observed 

that radiation was associated with poor overall survival in the entire cohort in univariate 

analysis, likely due to higher risk disease features in those patients as this difference was not 

noted in multivariate analysis adjusting for stage, reflecting appropriate use of post-

mastectomy radiation in patients with more advanced tumors. In addition, post-mastectomy 

radiation was associated with an improved overall survival in a sub-set of patients with 

node-positive disease, similar to prior studies 38.

The association of adjuvant endocrine therapy use and better overall survival illustrates its 

importance in the treatment of ER+ MBC, similar to prior studies in men 39, 40. While there 

was an overall increase in the use of adjuvant endocrine therapy during the study period, 

almost a third of men with ER+ breast cancer did not receive any endocrine therapy. 

Furthermore, we are unable to assess long-term compliance or duration of use in this study, 

both of which may be an issue in men 35, 36. Further studies evaluating factors influencing 

the decision to use or not use adjuvant endocrine therapy—the most effective form of 

systemic therapy for ER+ breast cancer—are needed. We also observed that chemotherapy 

was associated with better overall survival in patients with stage II or III MBC, but not in 

patients with stage I disease. Although prospective evidence to support their use is lacking, 

gene expression profiles such as the OncotypeDx recurrence score may be helpful in patients 

with MBC to decide regarding use of chemotherapy. The results from our study and other 

studies 41–43 suggest that the distribution of Oncotype Dx scores is similar between men and 

women and that Oncotype Dx is already increasingly being used in management of MBC. 

Long-term outcomes data are awaited to fully understand the implications of this practice.

Apart from treatment-related variables, we also identified several demographic and tumor-

related parameters that have significant prognostic value (Table 3). Factors such as older age 

at diagnosis, higher T and N category and higher Charlson comorbidity index are associated 

with worse prognosis in several malignancies including female breast cancer 44, 45. Black 

race has been previously reported to be associated with poor prognosis in MBC 46, 47 and in 

female breast cancer 48, 49. Multiple factors may contribute to poor outcomes in black 

patients, including presence of multiple associated comorbidities, poor access to health care, 
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and aggressive tumor biology 46, 50, 51. Higher income level has also been known to be 

associated with better outcomes in female breast cancer, although this is mostly true for 

whites 52.

In contrast to one of the seminal prior studies on MBC 6, we noted that higher grade of 

tumor is associated with poor overall survival, perhaps due to greater power from a larger 

sample size. Positive ER status was not found to be prognostic in our study, which may be 

due to the small number of ER negative patients in this cohort. In addition, our ER negative 

cohort may have included patients with low ER expression due to changes in the 

classification overtime 21. Our observation that PR negativity is associated with worse 

prognosis is consistent with findings in female breast cancer 53.

Our study is limited by its reliance on a retrospective database. For NCDB-based research, 

major limitations include the non-population based dataset with geographical and 

sociodemographic disparities in case coverage 54 and lack of recurrence data. Issues with 

under-ascertainment of treatment related variables have also been reported for similar 

datasets 55–57. In addition, we did not take the effect of changes in treatment over time into 

account when evaluating factors associated with overall survival. The small number of 

patients in some sub-groups, e.g. ER negative patients, also limits generalization of our 

findings to all MBC.

Conclusions:

In this large NCDB cohort, we identified several factors associated with prognosis in MBC 

and demonstrated that the treatment of MBC has evolved over the past decade, with 

increases in the rates of total mastectomy, post-BCS radiation, ordering of Oncotype Dx 

testing, and use of endocrine therapy. Our study highlights unique practice patterns and 

factors associated with prognosis in MBC, furthering our understanding of the treatment and 

prognosis of MBC and identifying unanswered questions for future research in MBC.
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Key Message:

Male breast cancer is a rare disease for which our understanding of treatment patterns and 

prognostic factors is limited. In this analysis of 10, 873 male breast cancer cases in the 

National Cancer Database, the authors demonstrate the changes in treatment patterns in 

the United States over a 10-year period and identify several prognostic factors associated 

with this disease.
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Figure 1: Trends in surgical treatment patterns of male breast cancer*

Panel A: Trends in local surgery#

Panel B: Trends in contralateral prophylactic mastectomy$

Panel C: Trends in surgical evaluation of axilla€

*: Among patients who underwent local surgery (N=10,327)

#: AAPC: Breast conservation: −2.2, 95% CI: −3.8 to −0.5, P<0.05; Mastectomy: +0.8, 95% 

CI: +0.2 to +1.3, P<0.05;
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$: AAPC: No: −0.2, 95% CI: −0.5 to 0.1, P=0.2; Yes: +10.4, 95% CI: +7.8 to +13.0, P<0.05; 

Unknown: −3.1, 95% CI: −5.5 to −0.5, P<0.05;

€: AAPC: No: −2.2, 95% CI: −6.9 to 2.6, P=0.3; Yes: +0.1, 95% CI: −0.1 to +0.4, P=0.3; 

Unknown: −2.3, 95% CI: −14.6 to +11.9, P=0.7
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Figure 2: Trends in radiation therapy
Panel A: Trends in radiation after breast conservation therapy*

Panel B: Trends in radiation after breast conservation therapy among older patients$

Panel C: Trends in post-mastectomy radiation€

*: Among patients who underwent breast conservation therapy (N=2,752); AAPC: No: −3.0, 

95% CI: −4.5 to −1.5, P<0.05; Yes: +1.6, 95% CI: 0.9 to 2.2, P<0.05; Unknown: unable to 

estimate;
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$: Among patients older than 70 years with ER+ tumors who underwent breast conservation 

(N=635); AAPC: No: −1.2, 95% CI: −3.1 to −0.8, P=0.2; Yes: +1.1, 95% CI: −0.6 to 2.7, 

P=0.2; Unknown: unable to estimate;

€: Among patients with tumor greater than 5 cm or node positive disease who underwent 

mastectomy (N=3443); AAPC: No −1.1, 95% CI: −2.2 to −0.1, P=0.05; Yes: +1.6, 95% CI: 

0.0 to 3.1, P<0.05; Unknown: −9.2, 95% CI: −20.1 to +3.2, P=0.1;
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Figure 3: Trends in systemic therapy
Panel A: Trends in chemotherapy use*

Panel B: Trends in ordering of Oncotype Dx testing$

Panel C: Trends in the use of hormonal therapy among patients with estrogen receptor 

positive tumors€

*: AAPC: No: +0.8, 95% CI: −0.6 to 2.3, P=0.2; Yes: −0.3, 95% CI: −1.8 to 1.2, P=0.6; 

Unknown: −5.8, 95% CI: −8.6 to −2.8, P<0.05;
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$: Among patients with node-negative, estrogen receptor-positive, and HER-2-negative 

tumors between 2010 and 2014 (N=2094); AAPC: +11.7, 95% CI: 3.6 to 20.3, P<0.05;

€: AAPC: No: −5.4, 95% CI: −6.2 to −4.6, P<0.05; Yes: +4.0, 95% CI: +2.5 to +5.6, P<0.05; 

Unknown: −5.6, 95% CI: −7.9 to −3.2, P<0.05
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Table 1:

Baseline characteristics

N= 10873

Age at diagnosis:

Mean age ± SD 63.7 ± 12.9

Median age 64.0

Range (minimum age – maximum age) 23 – 90

  

Race:  

White 9144 (84.1%)

Black 1287 (11.8%)

Other 296 (2.7%)

Unknown 146 (1.3%)

  

Insurance status:

Not insured 269 (2.5%)

Private insurance 5010 (46.1%)

Government insurance 5359 (49.3%)

Unknown 235 (2.2%)

  

Median household income in area of residence:
#

< $ 38,000 1681 (15.5%)

$ 38,000 – $ 62.999 5159 (47.4%)

$ 63,000+ 3928 (36.1%)

Unknown 105 (1.0%)

  

Adults without high school degree in area of residence:
*

> 21% 1520 (14.0%)

7 – 20.99% 6239 (57.4%)

< 7% 3013 (27.7%)

Unknown 101 (0.9%)

  

County of residence:

Metro counties 9107 (83.8%)

Urban counties 1265 (11.6%)

Rural counties 155 (1.4%)

Unknown 346 (3.2%)

  

Co-morbidity Index (Charlson/Deyo score):
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N= 10873

0 – 1 10384 (95.5%)

2 – 3 489 (4.5%)

  

Histology:

Ductal 10196 (93.8%)

Lobular 367 (3.4%)

Mixed ductal and lobular 310 (2.9%)

  

Grade:

Well differentiated 1450 (13.3%)

Moderately differentiated 5186 (47.7%)

Poorly differentiated/undifferentiated 3643 (33.5%)

Unknown 594 (5.5%)

  

Overall TNM Stage:

Stage I 4120 (37.9%)

Stage II 4716 (43.4%)

Stage III 2037 (18.7%)

  

T-stage:

T1 4513 (41.5%)

T2 3559 (32.7%)

T3 275 (2.5%)

T4 526 (4.8%)

Unknown 2000 (18.4%)

  

N-stage:

N0 4754 (43.7%)

N1 2564 (23.6%)

N2 913 (8.4%)

N3 408 (3.8%)

Unknown 2234 (20.5%)

  

Estrogen receptor status:

Negative 779 (7.2%)

Positive 9648 (88.7%)

Unknown 446 (4.1%)

  

Progesterone receptor status:
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N= 10873

Negative 1692 (15.6%)

Positive 8695 (80.0%)

Unknown 486 (4.5%)

  

HER2 receptor status
$
:

Negative 4350 (40.0%)

Positive 627 (5.8%)

Equivocal or indeterminate 192 (1.8%)

Unknown 5704 (52.5%)

#
Median household income in each patient’s area of residence as derived from the 2012 American Community Survey data

*
Number of adults in the patient’s zip code who did not graduate from high school as derived from the 2012 American Community Survey data

$
HER2 status was only available for patients diagnosed in 2010 or afterwards.
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Table 2:

Treatment patterns

N= 10873

Type of surgery:

Breast conserving surgery 2572 (23.7%)

Total Mastectomy 7755 (71.3%)

Unknown 137 (1.3%)

No surgery 409 (3.7%)

  

Contralateral prophylactic mastectomy (CPM):*

Did not undergo CPM 8226 (79.7%)

Underwent CPM 632 (6.1%)

Unknown if CPM performed 1469 (14.2%)

  

Surgical evaluation of axilla:*

No 450 (4.4%)

Yes 9855 (95.4%)

Unknown 22 (0.2%)

  

Adjuvant Radiation:*

No 6108 (59.1%)

Yes 4070 (39.4%)

Unknown 149 (1.4%)

  

Adjuvant radiation after breast conservation:
#

No 728 (28.3%)

Yes 1806 (70.2%)

Unknown 38 (1.5%)

  

Adjuvant chest-wall radiation after mastectomy:
$

No radiation 5380 (69.4%)

Received radiation 2264 (29.2%)

Unknown 111 (1.4%)

  

Chemotherapy:

Chemotherapy not administered 5598 (51.5%)

Chemotherapy administered 4841 (44.5%)

Unknown 434 (4.0%)

Cancer. Author manuscript; available in PMC 2021 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yadav et al. Page 22

N= 10873

  

Hormone therapy:
¥

Hormone therapy not given 3010 (31.2%)

Hormone therapy given 6015 (62.3%)

Unknown 623 (6.5%)

*
: Analysis restricted to patients who underwent local surgery for breast cancer (N=10327)

#:
Analysis restricted to patients who underwent breast conservation surgery (N= 2572)

$
: Analysis restricted to patients who underwent mastectomy (N= 7755)

¥
: Analysis restricted to patients with estrogen receptor positive tumors (N=9648)
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Table 3:

Univariate and multivariate cox proportional hazard regression analysis for overall survival
€

Univariate analysis Multivariate analysis

Hazard ratios
(95% CI)

P-value Hazard ratios (95% CI) P-value

     

Age at diagnosis 1.05 (1.04 – 1.05) <0.001 1.04 (1.03 – 1.04) <0.001

     

Race:     

White 1  1  

Black 1.19 (1.06 – 1.35) 0.004 1.22 (1.07 – 1.38) 0.003

Other 0.64 (0.47 – 0.88) 0.006 0.73 (0.53 – 1.00) 0.051

Unknown 0.82 (0.55 – 1.22) 0.331 0.84 (0.57 – 1.25) 0.391

     

Insurance status:     

Not insured 1  1  

Private insurance 0.62 (0.46 – 0.82) 0.001 0.75 (0.57 – 1.00) 0.052

Government insurance 1.57 (1.19 – 2.08) 0.002 0.95 (0.71 – 1.26) 0.714

Unknown 1.15 (0.76 – 1.74) 0.504 1.11 (0.74 – 1.69) 0.609

     

Median household income in area of residence:     

< $ 38,000 1  1  

$ 38,000 – $ 62.999 0.80 (0.72 – 0.90) <0.001 0.89 (0.79 – 1.01) 0.063

$ 63,000+ 0.63 (0.56 – 0.71) <0.001 0.78 (0.67 – 0.91) 0.002

Unknown 2.32 (1.69 – 3.18) <0.001 1.36 (0.36 – 5.15) 0.650

     

Adults without high school degree in area of residence:     

> 21% 1  1  

7 – 20.99% 0.93 (0.83 – 1.04) 0.212 1.01 (0.89 – 1.16) 0.810

< 7% 0.67 (0.58 – 0.76) <0.001 0.86 (0.72 – 1.01) 0.070

Unknown 2.61 (1.88 – 3.62) <0.001 1.28 (0.32 – 5.02) 0.726

     

County of residence:     

Metro counties 1  1  

Urban counties 1.17 (1.03 – 1.32) 0.013 1.08 (0.95 – 1.22) 0.253

Rural counties 1.27 (0.94 – 1.72) 0.125 1.23 (0.90 – 1.67) 0.191

Unknown 1.57 (1.28 – 1.92) <0.001 1.23 (0.96 – 1.56) 0.094

     

Co-morbidity Index (Charlson/Deyo score):     

0 – 1 1  1  
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Univariate analysis Multivariate analysis

Hazard ratios
(95% CI)

P-value Hazard ratios (95% CI) P-value

2 – 3 3.26 (2.84 – 3.74) <0.001 2.22 (1.93 – 2.55) <0.001

     

Histology:     

Ductal 1  1  

Lobular 0.84 (0.67 – 1.06) 0.150 0.93 (0.73 – 1.18) 0.528

Mixed ductal and lobular 0.72 (0.55 – 0.95) 0.018 0.94 (0.72 – 1.23) 0.659

     

Grade:     

Well differentiated 1  1  

Moderately differentiated 1.52 (1.31 – 1.75) <0.001 1.28 (1.10 – 1.49) 0.001

Poorly differentiated/Undifferentiated 2.11 (1.82 – 2.44) <0.001 1.68 (1.44 – 1.95) <0.001

Unknown 1.18 (0.92 – 1.52) <0.001 1.07 (0.83 – 1.38) 0.614

     

Overall TNM Stage:     

Stage I 1  1  

Stage II 1.79 (1.61 – 1.98) <0.001 1.85 (1.66 – 2.06) <0.001

Stage III 3.29 (2.95 – 3.67) <0.001 3.92 (3.44 – 4.46) <0.001

     

Estrogen receptor status:     

Negative 1  1  

Positive 1.03 (0.88 – 1.21) 0.725 1.01 (0.83 – 1.23) 0.921

Unknown 1.24 (0.98 – 1.56) 0.070 1.46 (0.74 – 2.86) 0.273

     

Progesterone receptor status:     

Negative 1  1  

Positive 0.87 (0.79 – 0.97) 0.012 0.82 (0.72 – 0.93) 0.002

Unknown 1.04 (0.86 – 1.26) 0.705 0.59 (0.31 – 1.12) 0.106

     

Type of surgery:     

Breast conserving surgery 1  1  

Total mastectomy 1.85 (1.66 – 2.07) <0.001 1.16 (1.02 – 1.31) 0.020

     

Radiation:     

No radiation 1  1  

Received radiation 0.77 (0.71 – 0.84) <0.001 0.82 (0.74 – 0.90) <0.001

Unknown 0.62 (0.44 – 0.89) 0.008 0.77 (0.53 – 1.13) 0.184

     

Chemotherapy:     
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Univariate analysis Multivariate analysis

Hazard ratios
(95% CI)

P-value Hazard ratios (95% CI) P-value

Chemotherapy not administered 1  1  

Chemotherapy administered 0.67 (0.62 – 0.73) <0.001 0.67 (0.60 – 0.74) <0.001

Unknown 0.80 (0.65 – 0.98) 0.030 0.92 (0.72 – 1.16) 0.480

     

Hormone therapy:     

Hormone therapy not given 1  1  

Hormone therapy given 0.69 (0.63 – 0.75) <0.001 0.74 (0.68 – 0.81) <0.001

Unknown 0.67 (0.57 – 0.80) <0.001 0.70 (0.58 – 0.84) <0.001

€
: Analysis restricted to patients who underwent surgery (N=10327);
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