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Abstract
Purpose  Breast cancer in men (BC-M) is almost exclusively hormone receptor positive. We conducted a large review of the 
SEER-Medicare linked database to compare endocrine therapy adherence, discontinuation, and survival outcomes of male 
versus female patients with breast cancer.
Methods  Study data were obtained through the SEER-Medicare linked database. The study included patients age ≥ 65 years-
old diagnosed with breast cancer between 2007 and 2015. The primary endpoints were rates of adherence and discontinu-
ation of endocrine therapy (ET). Adherence was defined as a gap of less than 90 days in-between consecutive Medicare 
prescriptions. Discontinuation was defined as a gap of greater than 12 months in-between Medicare prescriptions. Secondary 
endpoint was the association of use of ET with overall survival (OS).
Results  Of the 363 male patients on ET, 214 patients (59.0%) were adherent to the therapy, and 149 patients (41.0%) were 
nonadherent. Of the 20,722 females on ET, 10,752 (51.9%) were adherent to the therapy, and 9970 (48.1%) were nonadherent. 
39 male patients (10.7%) discontinued therapy, while 324 (89.3%) did not discontinue therapy. 1849 female patients (8.9%) 
discontinued therapy, while 18,873 (91.1%) patients did not. Men were significantly more adherent than women (p = 0.008), 
but there was no significant difference in discontinuation among men and women (p = 0.228). Survival was significantly 
improved in both men (HR 0.77, 95% CI 0.60–0.99, p = 0.039) and women (HR 0.84, 95% CI 0.81–0.87, p < 0.001) on ET.
Conclusion  Identification of contributing factors impacting adherence and discontinuation is needed to allow physicians to 
address barriers to long term use of ET.

Keywords  Male breast cancer · Endocrine therapy · SEER Review

Introduction

Breast cancer in men (BC-M) is an uncommon malignancy, 
representing less than 1% of breast cancers; however, annual 
incidence of BC-M has been increasing over recent decades 
[1]. BC-M is almost exclusively estrogen receptor positive 
(ER +), and the most common pathologic subtype is over-
whelmingly invasive ductal carcinoma (IDC) [2]. Thus, 
BC-M tends to resemble breast cancer in women (BC-W) 
that are primarily postmenopausal. There are very few ran-
domized controlled trials involving BC-M due to its low 
incidence, and many older breast cancer trials explicitly 
excluded men from their cohorts. As a result, most treatment 
guidelines for BC-M are based on data extrapolated from 
BC-W [3], including indications for surgical management 
options, radiotherapy, chemotherapy, and hormone therapy.

Despite this approach, there is evolving evidence 
to suggest a difference in the underlying genetic and 
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pathophysiology of BC-M from BC-W and improvement in 
the survival rate for men has lagged behind the improvement 
seen in women [4]. As BC-M is diagnosed at an older age 
and at a later stage, it is less likely to receive recommended 
treatment based on guidelines for BC-W [5]. Given that an 
overwhelming majority of BC-M patients is ER +, endocrine 
therapies such as tamoxifen have significant clinical utility 
in the management of BC-M. However, in Cardoso et al. 
showed that among male patients with breast cancer, despite 
being ER + in over 95% of cases, only 76% of patients were 
given adjuvant endocrine therapy (ET) [2]. Additionally, the 
authors found that adjuvant radiotherapy was not given to 
45% of patients after breast conservation surgery and 30% 
of patients with node positive disease, which would be clini-
cally indicated based on guidelines for BC-W.

There are high rates of tamoxifen discontinuation and 
problems with adherence to hormonal therapy, around 20% 
in men [6, 7]. Adverse events (AEs) that affect adherence 
and lead to discontinuation include hot flushes, decreased 
libido, weight gain, and general malaise. Tamoxifen dis-
continuation due to AEs has been associated with a worse 
prognosis [8], and it has been speculated that treatment with 
tamoxifen is less well-tolerated in men than women with 
breast cancer [3]. In this study, we present a large review of 
the Surveillance, Epidemiology, and End Results (SEER)-
Medicare Registry to compare adherence, discontinuation, 
and survival outcomes of male versus female patients with 
breast cancer to identify any population-based trends.

Methods

Data collection

Study data were obtained through the SEER-Medicare regis-
try. The SEER registry is supported by the National Cancer 
Institute (NCI) and contains demographics, cancer-related 
clinical information, and cause of death information for 
patients with cancer for up to 34% of the US population. 
The Medicare dataset, maintained and managed by the Cent-
ers for Medicare and Medicaid Services (CMMS), contains 
health care claims including prescription drug information 
for over 97% of the US population that is 65 years or older. 
The linkage of SEER database and Medicare dataset pro-
vides a unique population-based source of information for 
epidemiological cancer research [9].

Patient population

The study included patients age ≥ 65 years-old diagnosed 
with breast cancer between 2007 and 2015. The year 2007 
was picked as a starting point of the data query due to the 
availability of SEER-Medicare Part D prescription drug 

coverage data. Patients were identified using the Interna-
tional Classification of Diseases for Oncology, third edition 
(ICD-O-3) codes from the SEER database. ICD 9 and 10 
codes were used to identify patients with diagnosis of breast 
cancer who were prescribed endocrine therapy. National 
drug code (NDC) directory of the Federal Drug Adminis-
tration (FDA) and Healthcare Common Procedure Coding 
System (HCPCS) were used to look up additional treatment 
details, including drug identification codes used for endo-
crine therapy in the patient population. Demographics data 
were collected for year of diagnosis, age, race, marital status, 
census poverty, comorbidity score, TNM stage, tumor grade, 
and for history of surgery or radiation therapy (Table 1).

Drug adherence and discontinuation

The primary endpoints of the analysis were drug adherence 
and discontinuation rates of ET as surrogate markers to 
evaluate gender specific practices, and to comment on any 
disparity in prescribing practices. Secondary endpoint was 
the correlation of ET with overall survival (OS). Drug adher-
ence was defined as a gap of less than 90 days in-between 
Medicare prescriptions; 90 days was extrapolated from the 
standard of 80% optimal adherence [10] and rounded up to 
include full prescription cycles and to account for 90-day 
fills. Percentage of adherence was calculated as a proportion 
of patients with less than 90-day gap between refills and 
the entire gender specific cohort. Drug discontinuation was 
defined as a gap of greater than 12 months in-between Medi-
care prescriptions. Percentage of discontinuation was calcu-
lated as a proportion of patients with greater than 12-month 
gap in prescriptions and the entire gender specific cohort.

Statistical analysis

Patients with stage I through III breast cancer hormone 
receptor positive (HR +) were defined into two cohorts: 
male and female. Patient demographics, disease specific, and 
treatment-related variables were compared between the two 
cohorts using the Chi-square test. A two-proportion z-test 
was used to compare the proportions for drug adherence 
and drug discontinuation rate. We fitted multivariate logis-
tic regression models to identify variables associated with 
adherence to or discontinuation of ET. Multivariate Cox 
proportional-hazards models were then constructed for each 
of the two cohorts to determine the relationship between use 
of hormone blockade therapy and OS, and was controlled for 
demographic variables, cancer stage, and grade, and history 
of surgery and radiation therapy. All statistical tests were 
two-sided and statistical significance was defined as p < 0.05. 
Analyses were conducted using SAS version 9.4 software 
(SAS institute).
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Table 1   Patient demographic 
and clinical characteristics 
by presence of hormone 
therapy after cancer diagnosis 
(Male = 713, Female = 65,647)

Characteristic Total Male p Total Female p

Hormone therapy Hormone therapy

Yes % No % Yes % No %

Year of diagnosis 0.137  < 0.001
2007 74 27 36.5 47 63.5 6831 2162 31.6 4669 68.4
2008 82 36 43.9 46 56.1 6964 2295 33.0 4669 67.0
2009 63 29 46.0 34 54.0 6981 2433 34.9 4548 65.1
2010 87 47 54.0 40 46.0 7093 2087 29.4 5006 70.6
2011 79 41 51.9 38 48.1 7293 2235 30.6 5058 69.4
2012 72 40 55.6 32 44.4 6971 2208 31.7 4763 68.3
2013 80 47 58.8 33 41.3 7688 2444 31.8 5244 68.2
2014 90 50 55.6 40 44.4 7744 2500 32.3 5244 67.7
2015 86 46 53.5 40 46.5 8082 2358 29.2 5724 70.8
Age group 0.107  < 0.001
66–69 147 82 55.8 65 44.2 15985 5752 36.0 10233 64.0
70–74 175 89 50.9 86 49.1 17079 5677 33.2 11402 66.8
75–79 151 84 55.6 67 44.4 13743 4275 31.1 9468 68.9
80 +  240 108 45.0 132 55.0 18840 5018 26.6 13822 73.4
Race 0.398  < 0.001
NH White 584 297 50.9 287 49.1 54509 17017 31.2 37492 68.8
NH Black 74 34 45.9 40 54.1 4461 1439 32.3 3022 67.7
Hispanic 27 15 55.6 12 44.4 3220 1173 36.4 2047 63.6
Other 28 17 60.7 11 39.3 3457 1093 31.6 2364 68.4
Marital status 0.118  < 0.001
Single 110 60 54.5 50 45.5 11228 3980 35.4 7248 64.6
Married 500 260 52.0 240 48.0 29947 9451 31.6 20496 68.4
Other 103 43 41.7 60 58.3 24472 7291 29.8 17181 70.2
Census poverty, % 0.220  < 0.001
0– < 5% 191 109 57.1 82 42.9 16688 5262 31.5 11426 68.5
5–< 10% 199 100 50.3 99 49.8 18510 5694 30.8 12816 69.2
10– < 20% 217 105 48.4 112 51.6 18733 5811 31.0 12922 69.0
20–100% 106 49 46.2 57 53.8 11716 3955 33.8 7761 66.2
Census region 0.819 0.001
West 309 153 49.5 156 50.5 28504 8792 30.8 19712 69.2
Northeast 175 92 52.6 83 47.4 13585 4338 31.9 9247 68.1
Midwest 73 40 54.8 33 45.2 7229 2275 31.5 4954 68.5
South 156 78 50.0 78 50.0 16301 5311 32.6 10990 67.4
Comorbidity score 0.785 0.002
0 365 191 52.3 174 47.7 39548 12505 31.6 27043 68.4
1 163 83 50.9 80 49.1 14329 4649 32.4 9680 67.6
2 78 39 50.0 39 50.0 6181 1899 30.7 4282 69.3
3 +  107 50 46.7 57 53.3 5589 1669 29.9 3920 70.1
TNM stage 0.267  < 0.001
Stage I 224 104 46.4 120 53.6 38890 11283 29.0 27607 71.0
Stage II 358 189 52.8 169 47.2 21092 7170 34.0 13922 66.0
Stage III 131 70 53.4 61 46.6 5665 2269 40.1 3396 59.9
Grade 0.166  < 0.001
Grade I 83 34 41.0 49 59.0 19196 5649 29.4 13547 70.6
Grade II 377 204 54.1 173 45.9 31848 10347 32.5 21501 67.5
Grade III 230 114 49.6 116 50.4 11881 3890 32.7 7991 67.3
Unknown 23 11 47.8 12 52.2 2722 836 30.7 1886 69.3
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Results

A total of 66,360 patients met the screening criteria of 
the study: 713 males and 65,647 females. Only 363 males 
(50.9%) and 20,722 females (31.6%) were on ET. Baseline 
characteristics for male and female cohorts are shown in 
Table 1. Of all the HR patients with breast cancer within the 
female cohort, a statistically significant proportion of them 
were not on ET, among all demographic and cancer-related 
variables. On the other hand, there was no statistically sig-
nificant difference between the proportions of patients within 
the male cohort who were on ET versus not on ET, with the 
exception of history of surgery. Among patients who had 
surgery, more patients were on ET and among those who did 
not have surgery, more patients were not on ET (Table 1).

ET use pattern

Of the 363 male on ET, 214 patients (59.0%) were adherent 
to ET, and 149 patients (41.0%) were non-adherent. On the 
other hand, of the 20,722 female patients on ET, 10,752 
(51.9%) were adherent to the therapy, and 9970 (48.1%) 
were non-adherent. There was significantly more adherence 
noted among the male cohort (p = 0.008) compared to the 
female cohort. Interestingly, of the 363 men on ET, only 39 
patients (10.7%) discontinued therapy while 324 (89.3%) 
did not. Of the 20,722 women on ET, 1849 discontinued 
therapy (8.9%), while 18,873 (91.1%) did not. Hence, there 
was no difference in the discontinuation rate of hormone 
blockade therapy (p = 0.228) between men and women with 
breast cancer.

Among male patients on ET, majority of the patients 
(341, 93.9%) were on tamoxifen, 12 patients (3.3%) were 
on exemestane, 34 patients (9.4%) were on letrozole (data 
not shown).

Among female patients on ET, 11,375 patients (54.9%) 
were on letrozole, 8160 patients (39.4%) were on tamoxifen, 
4858 patients (23.4%) were on exemestane, and 25 patients 
(0.1%) were on anastrozole (data not shown).

We conducted multivariate logistic regression analysis to 
identify variables associated with adherence to or discon-
tinuation of ET among BC-M and BC-W. Within the male 
cohort, there was no difference between adherence to ET in 
terms of age, race, marital status, poverty status, geographic 
region, comorbidity score, grade, or history of radiation or 
surgery. Within the female cohort, higher rate of adherence 
was noted in women older than 80, and lower rate of adher-
ence was seen in women of black ethnicity, in the 20–100% 
poverty range, 3 + comorbidity score, stage II or III cancers, 
or a positive history of radiation or chemotherapy (Fig. 1).

In terms of ET discontinuation, within the male cohort, 
significantly more discontinuation was seen in men older 
than 80, and less discontinuation seen in men with grade II 
tumors. Within the female cohort, more discontinuation was 
noted in women with increasing age, increasing comorbid-
ity score, or positive history of chemotherapy. There was 
significantly less discontinuation of ET in white and His-
panic women, women who were married, or women who 
had surgery (Fig. 2).

Overall survival

Among the male cohort, being on ET was associated 
with a 23% risk reduction in mortality versus not being 
on ET (HR 0.77, 95% CI 0.60–0.99, p = 0.039). Among 
the female cohort, being on ET was associated with a 
16% risk reduction in mortality versus not being on ET 
(HR 0.84, 95% CI 0.81–0.87, p < 0.001), data not shown. 
Using the multivariate cox regression analysis, we per-
formed sub-group analysis, which showed that among the 

NH Non-Hispanic

Table 1   (continued) Characteristic Total Male p Total Female p

Hormone therapy Hormone therapy

Yes % No % Yes % No %

Surgery  < 0.001  < 0.001

No 67 19 28.4 48 71.6 3585 1039 29.0 2546 71.0

Yes 646 344 53.3 302 46.7 62062 19683 31.7 42379 68.3
Radiation therapy 0.111  < 0.001
No 508 249 49.0 259 51.0 30287 8799 29.1 21488 70.9
Yes 205 114 55.6 91 44.4 35360 11923 33.7 23437 66.3
Chemotherapy 0.052  < 0.001
No 445 214 48.1 231 51.9 48275 13961 28.9 34314 71.1
Yes 268 149 55.6 119 44.4 17372 6761 38.9 10611 61.1
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male cohort, being on ET was associated with a signifi-
cant benefit in improved survival in patients who were 
white, married, in the 5- < 10% poverty range, lived in 
the Midwest, or had grade III tumors (Fig. 3). Among the 
female cohort, being on ET was associated with a signifi-
cant benefit in improved survival in women older than 75, 
all races, regardless of marital status, any poverty range, 
any geographic region, any comorbidity score, regardless 
of stage I-III, grade I-III or history or surgery. There was 
also favorable survival for patients on ET in patients who 
did not receive radiation or chemotherapy (Fig. 3).

Discussion

BC-M is a rare disease making up for less than 1% of 
all cancers in men and about 1% of all breast cancers. 
Although the incidence of BC-M has increased to over 
20% in the last 25 years, the majority of available data 
comes from observational studies due to a real dearth 
or focus in translational and clinical research [2]. Over 
time, there have been reports of improved age-corrected 
breast cancer mortality, with better OS and recurrence-free 

Characteristic OR(95% CI) P OR(95% CI) P
Year of Diagnosis

2007 1.00 1.00

2008 1.93(0.65-5.77) 0.240 1.11(0.98-1.25) 0.098

2009 0.56(0.18-1.72) 0.310 1.18(1.04-1.32) 0.008

2010 0.70(0.26-1.93) 0.495 1.29(1.14-1.46) <.001

2011 0.63(0.22-1.79) 0.385 1.43(1.26-1.61) <.001

2012 1.42(0.49-4.09) 0.518 1.55(1.38-1.76) <.001

2013 0.99(0.36-2.74) 0.984 2.05(1.82-2.31) <.001

2014 1.84(0.66-5.16) 0.244 2.36(2.10-2.66) <.001

2015 2.96(0.99-8.84) 0.053 3.60(3.17-4.08) <.001

Age Group
    66-69 1.00 1.00

    70-74 0.93(0.48-1.83) 0.836 1.05(0.97-1.13) 0.243

    75-79 1.10(0.54-2.25) 0.785 1.01(0.93-1.10) 0.745

    80+ 1.48(0.73-3.00) 0.272 1.26(1.16-1.38) <.001

Race
    NH White 1.00 1.00

    NH Black 0.69(0.28-1.68) 0.410 0.81(0.72-0.91) <.001

    Hispanic 0.68(0.21-2.20) 0.517 0.89(0.78-1.01) 0.064

    Other 0.61(0.20-1.85) 0.382 1.09(0.96-1.24) 0.181

Marital Status
    Single 1.00 1.00

    Married 1.14(0.60-2.18) 0.693 1.03(0.95-1.11) 0.467

    Other 1.60(0.66-3.88) 0.298 1.03(0.95-1.11) 0.548

Poverty
    0%-<5% 1.00 1.00

    5%- <10% 0.80(0.43-1.51) 0.492 1.03(0.95-1.11) 0.487

   10%- <20% 0.91(0.48-1.71) 0.760 1.00(0.92-1.09) 0.965

   20%-100% 0.84(0.36-1.99) 0.694 0.89(0.81-0.97) 0.012

Census Region
    West 1.00 1.00

    Northeast 0.94(0.51-1.73) 0.847 1.06(0.98-1.14) 0.170

    Midwest 0.71(0.33-1.57) 0.402 1.06(0.97-1.17) 0.208

    South 0.60(0.32-1.14) 0.119 0.95(0.88-1.02) 0.179

Comorbidity Score
    0 1.00 1.00

    1 1.18(0.66-2.11) 0.572 0.89(0.83-0.95) 0.001

    2 0.91(0.42-1.98) 0.817 0.94(0.85-1.04) 0.206

    3+ 1.79(0.84-3.78) 0.130 0.88(0.79-0.98) 0.024

TNM Stage
Stage I 1.00 1.00

Stage II 0.59(0.33-1.04) 0.069 0.89(0.83-0.94) <.001

Stage III 1.1(0.49-2.49) 0.818 0.87(0.79-0.96) 0.005

Grade
Grade I 1.00 1.00

Grade II 0.74(0.33-1.69) 0.476 0.97(0.90-1.04) 0.339

Grade III 0.78(0.32-1.93) 0.595 0.99(0.91-1.08) 0.865

Unknown 2.45(0.45-13.4) 0.301 1.01(0.87-1.17) 0.924

Surgery
     No 1.00 1.00

     Yes 1.32(0.45-3.88) 0.615 1.01(0.88-1.16) 0.872

Radiation Therapy
     No 1.00 1.00

     Yes 1.05(0.61-1.83) 0.859 0.93(0.87-0.99) 0.016

Chemotherapy
     No 1.00 1.00

     Yes 0.79(0.46-1.35) 0.381 0.89(0.84-0.95) 0.001

Male Female

0.1 1 10 0.1 1

Fig. 1   Predictors of adjuvant endocrine therapy adherence
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survival (RFS) noted in highly ER + and progesterone 
receptor positive (PR +), while no associated was noted 
with regards to Her-2 status, Ki67, or grade [2]. As major-
ity of BC-M are IDCs with 80–90% expressing the estro-
gen receptor and 65–92% expressing the progesterone 
receptor, ET is the mainstay of treatment in this popula-
tion [11].

Tamoxifen remains the gold standard adjuvant ET in 
early BC-M, as well as an important therapy in metastatic 
BC-M in absence of visceral crisis [12, 13]. Aromatase 
inhibitors (AIs) block the conversion of androstenedione 
to 17β-estradiol and are commonly used for HR + BC-W 
in postmenopausal women due to their documented supe-
riority over tamoxifen in that age group [12]. However, in 
males, AIs lead to increased levels of follicle-stimulating 

hormone (FSH), luteinizing hormone (LH), and testosterone 
(T). Increased T then counteracts the block imposed by AIs 
through an excess of substrate and directly stimulates can-
cer cells with androgen receptors. Therefore, gonadotropin 
releasing hormone (GnRH) analog should be used with AIs 
to achieve the deepest T suppression [14].

Tamoxifen and AIs both have toxicities that limit their 
use in patients with BC-M and BC-W, and only a few studies 
report the data on adherence or discontinuation in patients 
with BC-M. Visram et al. describe a retrospective report of 
38 men with BC-M and note a 50% AE rate from tamoxifen, 
with toxicity largely being hot flashes (18.4%), decreased 
libido (13.2%), weight gain (13.2%), and malaise (13.2%). 
The authors also note a discontinuation rate of 23.7% due to 
AEs [11]. Xu et al. noted an adherence rate of 64.6% in the 

Characteristic OR(95% CI) P OR(95% CI) P
Year of Diagnosis

2007 1.00 1.00

2008 1.41(0.34-5.86) 0.634 0.65(0.56-0.76) <.001

2009 1.03(0.21-4.96) 0.975 0.47(0.40-0.56) <.001

2010 0.46(0.10-2.20) 0.332 0.37(0.31-0.45) <.001

2011 0.39(0.08-1.95) 0.253 0.22(0.18-0.27) <.001

2012 0.23(0.03-1.61) 0.137 0.15(0.12-0.19) <.001

2013 0.19(0.03-1.14) 0.069 0.12(0.10-0.15) <.001

2014 Not estimated 0.955 0.07(0.05-0.09) <.001

2015 0.05(0-0.54) 0.014 0.05(0.04-0.08) <.001

Age Group
    66-69 1.00 1.00

    70-74 2.94(0.51-16.78) 0.226 1.38(1.17-1.64) <.001

    75-79 4.75(0.84-26.99) 0.079 2.18(1.85-2.58) <.001

    80+ 11.65(2.14-63.38) 0.005 3.78(3.21-4.46) <.001

Race
    NH White 1.00 1.00

    NH Black 2.76(0.68-11.2) 0.154 0.74(0.60-0.91) 0.004

    Hispanic 0.71(0.06-8.79) 0.793 0.81(0.64-1.03) 0.089

    Other Not estimated 0.971 0.72(0.55-0.94) 0.015

Marital Status
    Single 1.00 1.00

    Married 0.42(0.15-1.16) 0.095 0.76(0.66-0.88) <.001

    Other 0.15(0.03-0.77) 0.023 0.94(0.82-1.09) 0.422

Poverty
    0%-<5% 1.00 1.00

    5%- <10% 1.08(0.35-3.32) 0.900 0.96(0.83-1.11) 0.594

   10%- <20% 0.59(0.19-1.86) 0.364 1.01(0.87-1.17) 0.868

   20%-100% 0.65(0.12-3.56) 0.621 1.08(0.91-1.27) 0.390

Census Region
    West 1.00 1.00

    Northeast 2.78(0.84-9.16) 0.093 0.90(0.78-1.04) 0.159

    Midwest 1.76(0.42-7.46) 0.440 0.97(0.82-1.15) 0.716

    South 2.88(0.82-10.15) 0.101 1.04(0.91-1.19) 0.603

Comorbidity Score
    0 1.00 1.00

    1 0.59(0.19-1.85) 0.364 1.32(1.17-1.50) <.001

    2 1.95(0.56-6.78) 0.296 1.53(1.29-1.81) <.001

    3+ 0.40(0.08-2.10) 0.281 1.88(1.58-2.24) <.001

TNM Stage
Stage I 1.00 1.00

Stage II 0.97(0.34-2.76) 0.959 1.10(0.98-1.23) 0.118

Stage III 1.09(0.26-4.69) 0.905 1.20(1.02-1.41) 0.029

Grade
Grade I 1.00 1.00

Grade II 0.24(0.07-0.80) 0.020 0.98(0.86-1.11) 0.735

Grade III 0.54(0.15-1.99) 0.358 1.05(0.90-1.23) 0.542

Unknown 0.72(0.05-10.05) 0.804 0.85(0.65-1.11) 0.225

Surgery
     No 1.00 1.00

     Yes 1.63(0.28-9.46) 0.586 0.79(0.64-0.98) 0.030

Radiation Therapy
     No 1.00 1.00

     Yes 0.38(0.13-1.14) 0.085 0.90(0.81-1.01) 0.066

Chemotherapy
     No 1.00 1.00

     Yes 1.10(0.42-2.90) 0.850 1.38(1.23-1.55) <.001

Male Female

0.01 0.1 1 100.01 0.1 1 10 100

Fig. 2   Predictors of adjuvant endocrine therapy discontinuation
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first year, 46.4% in the second year, and 28.7% in the third 
year, and the authors noted that low adherence (defined as 
medication possession ratio of 80% or less) was related to 
worse OS [15]. Cavazza et al. reported an adherence rate of 
94% (at 1 year) to 58% (at 5 years) [16].

In this study, we utilize the SEER-Medicare database to 
focus on a larger cohort of patients to analyze the adherence 
and discontinuation practices. While SEER-Medicare data-
base has been used to comment on the survival outcomes 
and biology of the cancers, the adherence and drug discon-
tinuation data largely comes from retrospective reviews. We 
note a 59.0% adherence in patients with BC-M and 51.9% 
in patients with BC-W, and note that the difference is of 
significant value. Multivariate cox regression showed that 
there was no difference in adherence among men based on 
demographics, grade or stage, or cancer treatment. The lack 
of difference may in part be due to the small sample size. On 
the other hand, among women, we see lower adherence in 

patients with lower socioeconomic status, more comorbidi-
ties, and in women who had had radiation or chemotherapy 
likely accounting for previous cumulative toxicity from pre-
vious therapy.

We note that the adherence rate in this review is lower 
than the reported adherence rates as reported above by Xu 
et al. and Cavazza et al. [15, 16], and we attribute to several 
factors, such as undercapturing of the true adherence rate if 
patients are using private insurance as opposed to medicare 
alone for their prescription drug coverage. In the review by 
Cavazza et al. the authors report a mean age of 61–62 [16], 
and in Xu et al. the authors report a mean age of 62 for 
their patient population [15], whereas all of our patients by 
definition are > 65 years. Using SEER-Medicare dataset, we 
acknowledge that we are missing a subset of patients because 
of age eligibility requirement for Medicare, which makes it 
difficult to compare this adherence data to datasets, which 
include a younger subset of patients. We also acknowledge 

Fig. 3   Survival analysis of breast cancer patients on adjuvant endocrine therapy among female and male cohort
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that as our data is largely focusing on an older patient popu-
lation (> 65 years of age), this is a patient population with 
a high incidence of other non-cancer-related life-limiting 
comorbidities that may limit adherence to endocrine therapy.

We also observed that among all patients that met the 
screening criteria for this review, only 50.9% of eligible men 
and 31.6% of eligible women were on ET. We believe this is 
partially explained by the fact that patients were obtaining 
ET prescriptions from private insurances. We also recognize 
that this may identify a true deficiency and warrants further 
investigation into prescribing patterns. We also observed 
that up to 14% of male patients were on AIs but only 3% 
were on GnRH analogs, hence identifying another area of 
discordance and improvement as simultaneous use of GnRH 
analogs with AIs is key to achieve the deepest T suppression 
in men with breast cancer.

In terms of discontinuation rate, variables associated 
with increased discontinuation in men were age > 80, and in 
women, increasing age, stage III tumors and positive history 
of chemotherapy were associated with more discontinuation, 
again reflecting a patient population with increased propen-
sity to drug-related toxicity. A lower rate of discontinuation 
of ET was noted in women that were black, married, or had 
history of surgery. We also note a much lower discontinua-
tion rate in our study, which is 10.7% for men and 8.9% for 
women. This discontinuation rate was lower than 20–23% 
discontinuation rate of tamoxifen in men reported in retro-
spective studies where after discontinuing treatment patients 
presumably were not put back on it [6, 11, 17], although 
there is a report of 10% rate of tamoxifen withdrawal in 
men with breast cancer [18]. Our reported rate of discon-
tinuation of ET was also lower than discontinuation rate in 
BC-W, where there are reported discontinuation rates in the 
17–22% range, although the definitions of discontinuation 
vary (17% cumulative discontinuation at 1 year, up to 58% 
at 5 years [19] versus 22% self-reported discontinuation or 
use of ET < 5 years [20]). We define discontinuation as a gap 
in refill > 12 months, and that definition inherently overes-
timates the number of drug discontinuations if a fraction 
of patients were simply choosing to not fill their prescrip-
tions through Medicare in favor of use of a private insurer. 
Because of this overestimation, we feel confident about the 
report of our discontinuation rate, which is lower than what 
is reported in literature. We also note that the lower discon-
tinuation rate is in the context of a proportionately lower 
number of patient population on ET to begin with, hence, 
overall identifying an area of opportunity in prescribing 
practices and patient education in order to improve breast 
cancer-related outcomes.

Within this dataset, we compare the male and female 
adherence and discontinuation rates to control for patient 
selection bias, inherent in the retrospective design of this 
database driven study. For instance, the underestimation of 

number of patients not captured by the prescription fill data 
if they were obtaining hormone blockade therapy through a 
private insurer. We also note that accessing SEER-Medicare 
database gives us access to a larger set of data than what 
would not be attainable as a single institution retrospective 
review for the same duration.

There are several limitations to the study due to its inher-
ent design. As SEER-Medicare database stores data for 
patients ≥ age 65 and BC-M tends to proportionately affect 
more men in older age, it is possible that our query shows a 
slight over-representation of breast cancer patients compared 
to their gender-controlled comparator cohort of females. As 
adherence and discontinuation data were obtained from the 
SEER registry based on prescription fill record, we are una-
ble to comment on the exact AEs occurred that would have 
led up to the low adherence or discontinuation of ET. We did 
not query the SEER-Medicare database with the ICD9/10 
diagnosis codes for the AEs, as the AEs seen with ET can be 
somewhat non-specific and hard to primarily attribute to ET 
in absence of patient report and physician documentation, as 
medical notes were not available to us.

As mentioned previously, due to the nature of the retro-
spective review from the SEER registry, we do believe this 
review underestimates the initiation and adherence rates of 
ET in both female and male patients in breast cancer, as 
we are unable to account for patients receiving drug cover-
age through private insurance. We recognize that we are 
not accounting for nuanced socioeconomic predictors of 
adherence such as, delivery of care in a tertiary care center 
with multidisciplinary teams, surgery performed in a high 
volume center, and concurrent treatment for mental health 
illnesses [16].

As there is clearly established and widely reported benefit 
of improved survival with use of ET in hormone positive 
breast cancer, as we show in this study, it is pertinent to iden-
tify population-based trends that contribute towards higher 
adherence and lower discontinuation rate of therapy. Identi-
fication of contributing factors can further allow physicians 
to note and address barriers to long term use of ET. Further 
larger database and ultimately prospective studies are des-
perately needed to compare adherence and discontinuation 
patterns among men and women with breast cancer.
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