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Abstract

Background—There is increasing evidence that radiation therapy (RT) can be omitted for select 

older patients who are compliant with hormonal blockade, but there is no recent claim-based 

analysis for determining patterns of care and guiding possible treatment recommendations.

Methods—Medicare beneficiaries who were 65 years old or older and were diagnosed with 

breast cancer at 1 of 12 cancer centers affiliated with an academic center in the southeastern 

United States were analyzed. Stage 0 or I patients treated with lumpectomy from 2012 to 2014 

were identified. Patient, treatment, and center characteristics were analyzed for the utilization of 

RT.

Results—Among 800 women treated with lumpectomy, 64% received adjuvant radiation. The 

median age was 74 years. The omission of RT was more likely in older patients, stage 0 patients, 

and patients with more comorbidities (P < .01). Hormonal blockade was used in 41% of the 
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patients who did not receive RT. The utilization of hormonal blockade with the omission of RT 

was more likely in patients with fewer comorbidities (P < .01).

Conclusions—In an older cohort of patients who otherwise would have qualified for the 

omission of radiation, two-thirds were treated with radiation. Future guideline recommendations 

should address omission in the context of hormonal blockade compliance because only 41% of the 

patients used hormonal blockade when radiation was not delivered.

INTRODUCTION

There is increasing evidence supporting a paradigm shift toward the de-escalation of 

treatment in older breast cancer patients. For many years, the standard treatment for early-

stage (stage 0-II) hormone (estrogen or progesterone) receptor–positive breast cancer was 

lumpectomy followed by conventional whole-breast radiation and 5 years of hormonal 

blockade. Many of the data supporting breast-conservation therapy with conventional or 

hypofractionated radiation were based on multiple clinical trials of younger women.1 The 

implications of such treatment in an older population were not known because less than 10% 

of patients were older than 65 years in a large analysis of breast cancer clinical trials.2 This 

was particularly important because of the increase in the number of early-stage, estrogen 

receptor–positive breast cancers expected to be diagnosed on account of the increasing 

longevity of the general population.

Over the last decade, 2 key randomized studies have reported outcomes opening the 

discussion for further de-escalation of care, beyond hypofractionation, to the consideration 

of the omission of radiation therapy (RT) in older women with small, early-stage, hormone 

receptor–positive disease. When the results of the first study were published in 2004 

and showed only a 3% reduction in the risk of locoregional control with RT in women 

older than 70 years, the National Comprehensive Cancer Network amended its treatment 

algorithm to offer the omission of RT as an option for older women with invasive disease.3, 

4 Despite this, 2 subsequent analyses of Surveillance, Epidemiology, and End Results 

(SEER)–Medicare data from 2001 to 2007 and from 2000 to 2009 reported minimal impact, 

with more than two-thirds to three-quarters of patients older than 70 years continuing to 

receive RT.5, 6 Another SEER analysis of women treated from 2000 to 2008 revealed that 

the majority of omissions occurred from 2003 to 2005, and the rate subsequently stabilized 

at 29%; a National Cancer Data Base analysis of women treated with hormonal blockade 

revealed a decrease in the utilization of radiation to 75% in 2011.7, 8 The subsequent 

10-year update of the landmark study of radiation omission again showed low overall rates 

of ipsilateral recurrence without RT, but a subsequent population-based analysis indicated 

that more than one-third of women older than 85 years continued to receive RT.9, 10 More 

recently, the Post-operative Radiotherapy In Minimum-risk Elderly - Phase II (PRIME II) 

study has reported similar findings in a younger subset of older patients (65 years old or 

older) who were not treated with radiation.11 However, the decision to omit radiation is 

based on the presumption of compliance with and adherence to hormonal blockade. Several 

studies have shown that compliance with hormonal blockade is complex and multifactorial 

in etiology.12–14 Despite the plethora of literature, there is little recent analysis of hormonal 

blockade utilization in the setting of radiation omission. This is relevant and important 
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because the decision to omit radiation is made under the assumption that there will be 

adherence to hormonal blockade. Given the lack of evidence describing recent trends of 

radiation and endocrine therapy use, we sought to describe patterns of adjuvant radiation 

and hormonal blockade utilization in a cohort of older women and to evaluate patient 

demographics, clinical factors, and center characteristics associated with patterns of care.

MATERIALS AND METHODS

Data obtained as part of a 2012 Center for Medicare and Medicaid Innovation award 

concerning patients with cancer within the University of Alabama at Birmingham (UAB) 

Health System’s Cancer Community Network (CCN) were analyzed. The CCN is a mix of 

academic and community cancer centers serving a diverse population in the 5 southeastern 

states: Alabama, Florida, Georgia, Mississippi, and Tennessee (Supporting Table 1 [see 

online supporting information]).15 A database included pertinent patient information from 

each institution’s local tumor registry. This database was linked to claim data for outpatient, 

inpatient, and medication utilization obtained from the Chronic Condition Data Warehouse 

of the Centers for Medicare and Medicaid Services. Institutional review board approval was 

obtained at UAB and other main sites.

Population

In the primary analysis, female patients who were 65 years old or older and had stage 0 or 

I breast cancer (according to the 7th edition of the American Joint Committee on Cancer 

staging) treated with lumpectomy from the first quarter of 2012 to the fourth quarter of 2014 

were identified from each UAB CCN site. To ensure the accurate capture of all medical 

encounters identified in this analysis, only patients with continuous part A and B data and no 

health maintenance organization coverage were included.

Outcomes

The receipt of lumpectomy and adjuvant RT (defined as external-beam RT or brachytherapy) 

was identified with International Classification of Diseases, Ninth Revision, procedure codes 

and/or Current Procedural Terminology/Healthcare Common Procedure Coding System 

codes (Supporting Table 2 [see online supporting information]). Patients were considered 

to have received RT if the treatment was initiated within 6 months of lumpectomy and at 

least 2 fractions of RT were given. Patients were treated with RT according to individual 

center policies. For patients continuously enrolled in Part D, hormonal blockade use 

after diagnosis was identified with prescription drug names.16, 17 Current Procedural 

Terminology/Healthcare Common Procedure Coding System codes were additionally used 

to increase the capture of appropriate events.

Variables

The patient’s race (white vs other), Charlson comorbidity score (0, 1, or ≥2), adjuvant 

hormonal blockade (any used after lumpectomy), and year of treatment (2012–2014) were 

abstracted from claim data. The patient’s age (65–70, 71–80, or >80 years), stage (0 vs I), 

and treatment center volume (high vs low) were obtained from each UAB CCN site. Four 

sites were considered to be high-volume centers (more than 4000 cancer cases per year).
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Analysis

Patient demographics, clinical factors, and center characteristics were analyzed with 2-

sample t tests (continuous measures) and with chi-square tests of independence (categorical 

measures). Between-group differences were assessed between the radiation status (adjuvant 

radiation vs none) and hormonal blockade usage (any vs none). Multivariate logistic 

regression was used to obtain adjusted odds ratios and 95% confidence limits evaluating the 

association between the omission of RT and patient demographics (age and race), clinical 

factors (stage, estrogen and progesterone receptor status, and Charlson comorbidity score), 

and center characteristics (treatment center volume). Both the variables chosen for the model 

and the final model itself were selected on the basis of a priori hypotheses. The model fit 

was checked with the c statistic (0.67). All analyses were performed with SAS software 

(version 9.4; SAS Institute, Cary, North Carolina). Results were considered statistically 

significant if the P value was <.05.

RESULTS

Patient Demographics, Clinical Factors, and Center Characteristics

Eight hundred patients with stage 0 or I breast cancer who underwent lumpectomy were 

identified within the linked database (Fig. 1). The mean age at lumpectomy was 74 years for 

the entire cohort (Table 1). Most patients were white (87%) and had stage I breast cancer 

(75%). The Charlson comorbidity score was 0 to 1 for 69% of the patients. The hormone 

receptor status was available for 77% of the patients, and 90% of these were positive for 

estrogen or progesterone. Larger volume centers treated 74% of the patients.

Utilization of Radiation

Within this population, 508 (64%) were treated with adjuvant RT. Patients receiving 

RT were more likely to be younger, to have higher stage disease, and to have fewer 

comorbidities in comparison with patients who did not receive RT (all P values < .01). The 

volume of the treating center did not influence the omission of radiation. In a multivariate 

analysis, an older age (odds ratio, 5.10; confidence interval, 3.11–8.38), pre-invasive disease 

(odds ratio, 2.05; confidence interval, 1.45–2.90), and a higher comorbidity status (odds 

ratio, 1.57; confidence interval, 1.09–2.26) were significantly associated with the omission 

of RT (Table 2).

Utilization of Hormonal Blockade

Among patients with complete Medicare Part D data who received RT (n = 235), 67% had 

at least 1 episode of hormonal blockade. Among patients who did not receive RT (n = 132), 

only 41% showed any utilization of hormonal blockade (Table 3). A sensitivity analysis 

revealed that the rates of hormonal blockade utilization were similar in patients with invasive 

disease at 37%. Patients who used hormonal blockade but omitted RT were more likely to 

have fewer comorbidities (P < .01). These patients were also younger and had higher stage 

disease, although these trends were not statistically significant.
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DISCUSSION

Despite the growing body of level 1 evidence supporting the omission of radiation in 

select older breast cancer patients in the setting of adjuvant hormonal blockade, no formal 

guidelines have been issued by specialty organizations. This may in part explain why nearly 

two-thirds of patients in a population with a median age of 74 years were treated with 

radiation. The omission of radiation is still an area of controversy at national meetings, 

and the data in this analysis have the potential to contribute to the discussion of treatment 

options for older women in the setting of noncompliance or nonadherence with hormonal 

blockade. The possible impact of formal guidelines on increasing the omission of RT in 

this setting can be extrapolated from results seen after the issuance of guidelines for the 

utilization of hypofractionation by the American Society for Radiation Oncology. Various 

population-based analyses have shown an increase in hypofractionation from 5.4% in 2004 

to 22.8% in 2011 and to 34.5% in 2013.18, 19 This is reflective of an overall trend toward 

the increasing utilization of hypofractionation over the last decade, albeit at a slow and 

subpar pace. There are many factors used to determine the choice of fractionation offered 

to women, such as body habitus. Similarly, there are likely additional patient and physician 

factors at play in the decision to omit radiation.

One such factor may be the difficulty in defining the older breast cancer patient because age 

alone may not be the best solo arbiter of treatment decisions on account of the complexity 

and heterogeneity of health status in this population. In the current analysis, there was 

decreasing utilization of RT with both increasing comorbidity status and the age category. 

This becomes important because the most common causes of death were not breast cancer–

related events in both the C9343 and PRIME II trials.3, 9, 11 The consideration of age and 

comorbidities should be balanced with the risk of locoregional recurrence as 35% of patients 

treated with lumpectomy alone had ipsilateral recurrence at 12 years in the era before the 

use of routine hormonal blockade.20 The decision to omit radiation as a component of 

breast-conservation therapy must be made carefully because good outcomes are dependent 

on compliance with hormonal blockade.

In the current study, the omission of RT was accompanied by similar omissions of hormonal 

blockade in almost 60% of the patients. Although this number may appear high, it is similar 

to the findings of a National Cancer Data Base analysis of older women in which the 

omission of RT was accompanied by a 46% rate of omission of hormonal blockade.10 More 

recently, older women who underwent lumpectomy for in situ disease were also more likely 

to omit hormonal blockade when no adjuvant radiation was delivered.17 They found that 

women were more likely to initiate hormonal blockade if they received RT, which is in line 

with our findings.

As part of the treatment discussion for the older breast cancer patient, one alternative in 

the setting of difficulty with adhering to an oral regimen for 5 years or longer may be a 

short course of RT. Evidence for this can be found in the British Association of Surgical 

Oncology II trial, in which a combination of hormonal blockade and RT provided the largest 

decrease in the risk of locoregional recurrence, but the use of either provided a smaller 

but acceptable decreased risk in a population with a mean age of 57 years.21 These data 
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can be extrapolated to the current population of older patients because of the importance 

of minimizing treatment modalities while respecting the impact of recurrence on morbidity. 

The burden of 3 to 4 weeks of daily RT should be weighed against the inconvenience of 

daily oral hormonal blockade for 5 years or more. Those with the shortest life expectancy 

may benefit from a candid discussion about radiation or hormonal blockade. Hence, the 

issuance of any guideline recommendations for the omission of radiation should include 

recommendations for a realistic discussion of expected compliance with hormonal therapy 

or efforts to ensure compliance.

Despite having an excellent prognosis, patients with in situ disease were not included in 

the clinical trials evaluating the omission of radiation in older women. Thus, there remains 

controversy surrounding the optimal management of pre-invasive disease. RT has been 

shown to decrease the annual risk of local recurrence by more than 50%; however, the 

absolute benefit is likely low. Attempts by 4 prospective studies to identify subgroups for 

which radiation could be omitted have not been successful, and they have demonstrated a 

20% to 30% risk of local recurrence at 15 years. However, the median age in 3 of these 

studies was 58 to 60 years, and only 2.8% of these women were 70 years of age or older 

in the fourth study.22–25 Because typically only half of recurrences are invasive, the risk 

of recurrence should be weighed against the expected benefit in the older cohort. Social 

Security Administration actuarial tables show life expectancies of 12.8, 9.64, and 6.92 

years for women aged 75, 80, and 85 years, respectively.26 Although pre-invasive disease 

continues to have a late and ongoing risk of recurrence well past a decade of follow-up, 

there are likely higher competing causes of mortality in this cohort. Hence, although the 

major studies looking at the omission of radiation did not directly address the question 

in pre-invasive disease, it may be reasonable to have a discussion about the omission of 

radiation in older women with competing causes of mortality.

Finally, attention should also be paid to the location of landmark studies and the research 

milieu when one is assessing patterns of care. Although breast cancer clinical trials have 

focused on the omission of RT in older women or the utilization of hypofractionation 

in Canada and Europe over the last 2 decades, the primary research focus in the United 

States has been a better understanding of partial breast irradiation. In a 2008 survey 

of 363 mostly private-practice physicians in the United States, 82% reported using 

conventional fractionation in more than two-thirds of women, 56% reported never using 

hypofractionation, and 36% reported utilization of partial breast irradiation.27 This is 

reflective of the trend toward the de-escalation of care through fractionation or treatment 

volume reduction but not toward the omission of radiation.

Limitations

Our study has several limitations. First is the lack of specific disease characteristics, such as 

histology, grade, margin, and complete receptor status for the entire cohort. Despite this, it is 

unlikely that more than 20% of the patients presented with high-risk features such as human 

epidermal growth factor receptor 2–positive or triple-negative invasive disease. Second, as 

with any claim-based study, patient preferences for specific treatments are not known. Third, 

this study reports results from sites in the southeastern United States, which represent states 
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with larger low-income, low-education populations, and it may not reflect changes in other 

parts of the country. However, our study reflects a population that is typically not reported 

because many of the sites do not fall into the SEER geographic domain. Fourth, it is 

difficult to discern accelerated partial breast irradiation from hypofractionated radiation, but 

anecdotal evidence from the 2 largest sites indicates that utilization was low. Finally, this 

study lacks detailed information about physician factors that may have influenced practice 

patterns.

In conclusion, in a patient population that would otherwise have qualified for the omission 

of RT on the basis of level 1 evidence, 64% received RT. Although patient factors likely 

play a role in this trend, the impact of physician-directed treatment decisions should be 

further investigated. Formal guideline recommendations may serve as a stepping stone for 

initiating a change toward evidence-based patterns of practice, but they should also address 

the importance of radiation in the setting of low utilization of hormonal blockade in older 

patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study population exclusion cascade (n = 800). AJCC indicates American Joint Committee 

on Cancer; CCN, Cancer Community Network; HMO, health maintenance organization; 

UAB, University of Alabama at Birmingham.
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Table 1.

Characteristics of Women Diagnosed With Stage 0 or I Breast Cancer and Treated With Lumpectomy: 

Radiation Therapy Versus No Radiation (n = 800)

Characteristic Total (n = 800) Radiation (n = 508) No Radiation (n = 292) P

Age at lumpectomy, mean (SD), y 73.6 (5.8) 72.4 (5.1) 75.8 (6.4) <.001

Age category, No. (%) <.001

 65–70 y 318 (39.8) 239 (47.1) 79 (27.1)

 71–80 y 381 (47.6) 231 (45.5) 150 (51.4)

 >80 y 101 (12.6) 38 (7.5) 63 (21.6)

Race, No. (%) .77

 White 695 (86.9) 440 (86.6) 255 (87.3)

 Other 105 (13.1) 68 (13.4) 37 (12.7)

Charlson comorbidity score, No. (%) .002

 0 320 (40.0) 223 (43.9) 97 (33.2)

 1 229 (28.6) 146 (28.7) 83 (28.4)

 ≥2 251 (31.4) 139 (27.4) 112 (38.4)

Stage, No. (%) <.001

 0 199 (24.9) 106 (20.9) 93 (31.9)

 I 601 (75.1) 402 (79.1) 199 (68.2)

Positive ER/PR status, No. (%) .57

 Yes 554 (69.3) 356 (70.1) 198 (67.8)

 No 62 (7.8) 41 (8.1) 21 (7.2)

 Unknown 184 (23.0) 111 (21.8) 73 (25.0)

Treatment center volume, No. (%) .58

 High 590 (73.8) 378 (74.4) 212 (72.6)

 Low 210 (26.3) 130 (25.6) 80 (27.4)

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; SD, standard deviation.

Cancer. Author manuscript; available in PMC 2022 November 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wallace et al. Page 12

Table 2.

Multivariate Logistic Regression Model Estimating the Association Between the Omission of Radiation 

Therapy and Patient Demographics, Clinical Factors, and Center Characteristics (n = 800)

Characteristic OR (95% CI) P

Age category

 65–70 y 1.00

 71–80 y 1.97 (1.41–2.76) <.001

 >80 y 5.10 (3.11–8.38) <.001

Race

 White 1.00

 Other 0.93 (0.59–1.48) .77

Stage

 I 1.00

 0 2.05 (1.45–2.90) <.001

Positive ER/PR status

 No 1.00

 Yes 1.21 (0.67–2.18) .57

Charlson comorbidity score

 0 1.00

 1 1.08 (0.74–1.58) .70

 ≥2 1.57 (1.09–2.26) .02

Treatment center volume

 High 1.00

 Low 0.76 (0.41–1.40) .35

Abbreviations: CI, confidence interval; ER, estrogen receptor; OR, odds ratio; PR, progesterone receptor.
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Table 3.

Characteristics of Patients With Omission of Radiation: Hormonal Blockade Versus No Hormonal Blockade (n 

= 132)

Characteristic Hormonal Blockade (n = 78) No Hormonal Blockade (n = 54) P

Age at lumpectomy, mean (SD), y 74.9 (5.0) 76.3 (7.0) .20

Age category, No. (%) .36

 65–70 y —a —a

 71–80 y —a —a

 >80 y —a —a

Race, No. (%) .46

 White —a —a

 Other —a —a

Stage, No. (%) .14

 0 17 (21.8) 18 (33.3)

 I 61 (78.2) 36 (66.7)

Charlson comorbidity score, No. (%) .006

 0 28 (35.9) —a

 1 25 (32.1) —a

 ≥2 25 (32.1) —a

Treatment center volume, No. (%) .81

 High 55 (70.5) 37 (68.5)

 Low 23 (29.5) 17 (31.5)

Abbreviation: SD, standard deviation.

a
The n value is too small to report.
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