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Background: Previous research suggested that radiotherapy (RT) had a small absolute benefit in patients
with low-risk breast cancer over the age of 65. To reduce the patient’s treatment burden and cost, as well as
the damage to normal tissue, this study sought to explore the prognostic role of RT after breast-conserving
surgery (BCS) in elderly patients.

Methods: Patients who were aged >65 years, stage T1NOMO, and estrogen receptor/progesterone receptor
positive (ER"/PR") were included in this study. Age, marital status, histology, race, grade, human epidermal
growth factor receptor 2 (HER2), subtype, treatment method, and survival were also collected from the
Surveillance, Epidemiology, and End Results (SEER) database from 2004 to 2015. We compared overall
survival (OS) and breast cancer-specific survival (BCSS) before and after propensity score matching (PSM) in
the patients who underwent BCS with or without RT. Kaplan-Meier method and Cox proportional hazards
regression analyses were used in our study.

Results: The data of 3,623 patients were analyzed in this study. Among them, 2,851 (78.69%) patients had
received RT. The multivariate analyses before PSM showed that RT resulted in better OS [hazard ratio (HR)
0.51, 95% confidence interval (CI): 0.42-0.62, P<0.001], and BCSS (HR 0.40, 95% CI: 0.27-0.58, P<0.001).
The multivariate analyses after PSM (n=1,538) confirmed that patients who received RT (n=769) had a
longer survival time than those who did not (n=769) (OS: HR 0.73, 95% CI: 0.57-0.95, P=0.018; and BCSS:
HR 0.57, 95% CI: 0.35-0.93, P=0.025). The survival analysis showed that patients receiving RT had a better
OS (P=0.028) and BCSS (P=0.016) than those who did not receive RT. However, there were no significant
differences in patients’ OS and BCSS with or without RT across the different age subgroups (P>0.05).
Conclusions: In our study, patients who received RT had a longer survival time. However, the age subgroup
analysis showed that RT did not have any survival benefit in elderly patients with TINOMO and ER"/PR" breast
cancer. Furthermore, at the age of 65-69 years, the P value for OS approached 0.05, which suggests that the

decision to administer RT in this patient group should be made based on each patient’s condition.
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Introduction

Breast cancer is a common malignant tumor in women.
With approximately 280,000 new cases of breast cancer
and about 40,000 new deaths reported in 2021, it ranks
first in terms of incidence and second in terms of mortality
among female malignant tumors (1). Breast cancers are
divided into the following 3 groups (2): (I) breast cancers
expressing hormone receptors [estrogen receptor (ER)" or
progesterone receptor (PR)’]; (II) breast cancers expressing
human epidermal growth factor receptor 2 (HER2)%;
and (III) triple-negative breast cancers (TNBC), ER",
PR, HER2".

The comprehensive treatment of breast cancer includes
surgery, endocrine therapy, chemotherapy, radiotherapy
(RT), and targeted therapy (3). For early breast cancer,
breast-conserving therapy (BCT) is a safe treatment
modality. BCT is the embodiment of a multidisciplinary
complex treatment mode, including adjuvant RT and
chemotherapy after breast-conserving surgery (BCS) (4).
In the inchoate stage of BCS for breast cancer, RT can
decrease local recurrence (LR); however, due to insufficient
follow-up periods, the overall survival (OS) benefit of RT is
not yet known (5).

Many researchers have begun to examine the status
and significance of RT after BCS for early breast cancer
patients. Studies have found (6-8) that in the vast majority
of patients with early breast cancer, RT is an effective
and safe treatment after local surgery that ameliorates the
success rate of BCS. The treatment mode of breast cancer
is well established, but the treatment compliance of elderly
patients is poor, as most elderly breast cancer patients
have systemic diseases. Currently, no consensus has been
reached as to the beneficial effects of RT after BCS in
elderly patients. The CALGB-9493 study found (9) that
the benefit of RT is limited in clinical stage TINOMO, ER"
patients, aged >70 years, and as a result, this treatment was
subsequently omitted from the National Comprehensive
Cancer Network (NCCN) guidelines.
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Currently, the World Health Organization (10) defines
breast cancer patients aged >65 years as “elderly” in clinical
practice. Older age is one of the biggest risk factors for
new breast cancer, with >40% of breast cancer patients
being aged >65 years (11,12). As older patients have been
underrepresented in clinical studies, there is limited
evidence-based data on the best treatment for such patients.
If the age at which RT was omitted was lowered to 65 years,
the adverse and economic pressure placed on elderly breast
cancer patients undergoing breast-conserving postoperative
RT would be reduced; however, doing so, would give rise
to other issues. The PRIMEII (13) study showed that
the recurrence of 5-year ipsilateral breast tumors was
statistically significant in both experimental and control
groups of patients who were aged >65 years, negative
margins after BCS, Primary tumor <3cm and ER/PR" (4.1%
and 1.3%, respectively). However, the clinical significance
of this difference is questionable, and the clinical benefit of
RT after BCS for patients is unknown. Without a doubt,
RT remains the gold standard of treatment for the majority
of breast-conserving patients, but when selecting patients
for RT, it is critical to ensure that they have a net benefit.
According to the current study findings (9), patients over
the age of 70, in stage T1, and with ER" can avoid RT.
According to the findings of the PRIMEII study (13), the
age of omitted RT may be reduced in the future to 65 years.
Thus, more studies need to be conducted to verify and
support these findings.

In this study, data were extracted from the Surveillance,
Epidemiology, and End Results (SEER) database for
patients who had received a pathological diagnosis of
breast cancer from 2004 to 2015, were aged >65 years,
had a primary tumor <3 cm, and had ER"/PR" status
after BCS. The effects of RT and other clinical factors
on the prognosis of patients after BCS were evaluated
using the traditional method and the propensity score
matching (PSM) method. We present the following
article in accordance with the STROBE reporting
checklist (available at https://gs.amegroups.com/article/

Gland Surg 2022;11(5):847-859 | https://dx.doi.org/10.21037/gs-22-235


https://gs.amegroups.com/article/view/10.21037/gs-22-235/rc

Gland Surgery, Vol 11, No 5 May 2022

Diagnosed between 2004-2015 with
pathological confirmed breast cancer:
age at diagnosis =65; TNM stage
(T1NOMO); hormone receptor status (ER
positive and PR positive)
(n=156,095)

(I) Tumor size =3 cm (n=49,323)

(I) Surgical procedure = “no breast

> conserving surgery” (n=30,633)

(Il) Chemotherapy = “no/known”
(n=72,516)

Y
Include patients (n=3,623)

v
Y Y

Control: patients treated
without radiotherapy
(non-RT) (n=2,851)

Case: patients treated
with radiotherapy (RT)
(n=772)

Figure 1 Flow diagram of study cohort selection. ER, estrogen

receptor; PR, progesterone receptor.

view/10.21037/gs-22-235/rc).

Methods
Study population and data sources

The case list option for survival in the SEER*Stat software
program was used to retrieve the patient list from the SEER
18 database. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013). To be
eligible for inclusion in the cohort study, patients had to
meet the following inclusion criteria: (I) be male or female;
(I) be aged >65 years; (III) have been site coded (breast)
and pathologically diagnosed as having a malignant tumor;
(IV) be stage TINOMO; (V) have been diagnosed between
2004 and 2015; (VI) be ER'/PR"; and (VII) have undergone
adjuvant chemotherapy after BCS. The follow-up cut-off
was 31 December 2016. The following clinical factors were
analyzed: age, marital status, histology, race, grade, HER2,
subtype, the way of treatment.

In our study, the primary endpoints were OS and breast
cancer-specific survival (BCSS). OS was defined as the time
from the date of diagnosis to the date of death from all
causes or the last follow-up. BCSS was defined as the time
from the date of diagnosis to the date of death from breast
cancer or the last follow-up.
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PSM

PSM is an instrument used to reduce selection bias in non-
randomized studies and to achieve balanced covariates
between treatment groups (14). The ratio of RT group to
non-RT group was 4:1, in order to reduce selection bias,
our study used PSM to create a matched data set in which
the covariables were age, marital status, race, histology,
tumor grade, HER2 status, subtype, and treatment choice
(i.e., RT or no RT). PSM was then performed using nearest
neighbor matching (at a 1:1 ratio) to create matching pairs
between the RT and non-RT groups.

Statistical analysis

Statal3 software was used for the statistical analysis, and
the chi-square test was both used to examine differences in
the demographic characteristics and tumor characteristics
between the RT and non-RT groups before and after
PSM. The Kaplan-Meier method was also both used to
evaluate OS and BCSS, and the log-rank test was used to
evaluate survival differences before and after PSM. The Cox
proportional risk regression model was both used to conduct
the univariate and multivariate analyses of OS and BCSS in
patients aged >65 years who were treated with RT after BCS
before and after PSM. The multivariable Cox regression
analysis adjusting for other prognostic factors including
age, marital status, histology, race, grade, HER2, subtype
and chemotherapy were performed to evaluate the effect of
treatment type on OS and BCSS. The effects of treatment
style on OS and BCSS were evaluated using hazard ratios
(HRs) and 95% confidence intervals (CIs). Statistical
significance was defined as a two-sided P value <0.05.

Results
Patient demographic and clinical characteristics

We identified 3,623 patients with TINOMO stage, who
were aged >65 years, had a primary mass <3 cm, had ER"/
PR" status, and who received adjuvant chemotherapy
after BCS from 2004 to 2015 in the SEER database. The
patients were divided into the following 2 groups: (I) the
RT group (n=2,851); and (I) the non-RT group (n=772) (see
Figure 1). lable 1 sets out the demographic, oncological,
and therapeutic characteristics of the patients. Due to
the significant differences between the 2 groups, PSM
was used to balance the distribution of the demographic
and clinical features. Before PSM, the age group, marital

Gland Surg 2022;11(5):847-859 | https://dx.doi.org/10.21037/gs-22-235


https://gs.amegroups.com/article/view/10.21037/gs-22-235/rc

850 Lai et al. Omitted RT should be considered by individuality

Table 1 Demographics and tumor characteristics in the SEER database study population for study groups before and after PSM

Before PSM (n=3,623), n (%) After PSM (n=1,538), n (%)
Variables
Yes No P value Yes No P value
Age group <0.001 0.317
65-69 years 1,662 (58.30) 379 (49.09) 402 (52.28) 379 (49.28)
70-74 years 782 (27.43) 246 (31.87) 219 (28.48) 246 (31.99)
>75 years 407 (14.28) 147 (19.04) 148 (19.25) 144 (18.73)
Race 0.739 0.967
White 2,426 (85.09) 665 (86.14) 660 (85.83) 663 (86.22)
Black 250 (8.77) 58 (7.51) 62 (8.06) 57 (7.41)
Other 171 (6.00) 48 (6.22) 46 (5.98) 48 (6.24)
Unknown 4(0.14) 1(0.13) 1(0.13) 1(0.13)
Marital status 0.004 0.362
Unmarried 1,061 (37.22) 333 (43.13) 311 (40.44) 331 (43.04)
Married 1,689 (569.24) 406 (52.59) 431 (56.05) 405 (52.67)
Unknown 101 (3.54) 33 (4.27) 27 (3.51) 33 (4.29)
Histology 0.551 0.659
IDC 2,299 (80.64) 605 (78.37) 598 (77.76) 604 (78.54)
ILC 180 (6.31) 52 (6.74) 56 (7.28) 52 (6.76)
IDC + ILC 169 (5.93) 52 (6.74) 44 (5.72) 52 (6.76)
Other 203 (7.12) 63 (8.16) 71 (7.93) 61 (7.93)
Grade 0.766 0.962
1 443 (15.54) 123 (15.93) 116 (15.08) 122 (15.86)
2 1,347 (47.25) 361 (46.76) 369 (47.98) 360 (46.81)
3or4 991 (34.76) 264 (34.20) 261 (33.94) 263 (34.20)
Unknown 70 (2.46) 24 (3.11) 23 (2.99) 24 (3.12)
HER2 status 0.021 0.188
Negative 1,002 (35.15) 272 (35.23) 265 (34.46) 272 (35.37)
Positive 709 (24.87) 226 (29.27) 201 (26.14) 226 (29.39)
Unknown 1,140 (39.99) 274 (35.49) 303 (39.40) 271 (35.24)
Subtype 0.021 0.188
Luminal A 1,002 (35.15) 272 (35.23) 265 (34.46) 272 (35.37)
Luminal B 709 (24.87) 226 (29.27) 201 (26.14) 226 (29.39)
Unknown 1,140 (39.99) 274 (35.49) 303 (39.40) 271 (35.24)

PSM, propensity score matching; SEER, Surveillance, Epidemiology, and End Results; IDC, invasive ductal carcinoma; ILC, invasive
lobular carcinoma; HER2, human epidermal growth factor receptor 2.
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status, HER2 status, and tumor subtype in patients differed
significantly between the 2 groups, but the other clinical
and pathological indicators did not differ significantly
between the 2 groups. There were no significant differences
in the clinical and pathological indicators between the
2 groups after PSM. A large proportion of the patients
(78.69%) received RT after BCS. Most of the patients had
invasive ductal carcinoma (IDC) (80.15%), and middle- and
high-grade breast cancer (G2: 47.14%, G3/G4: 34.64%).
A relatively high proportion of patients had the luminal A
subtype (35.16% wvs. 25.18%) (see Table 1).

Survival analyses in the whole SEER cobort

We investigated the prognostic factors for OS and BCSS
in patients with breast cancer aged >65 years after BCS.
The univariate Cox regression analysis revealed that other
than histology, the rest of the variables were significantly
associated with OS, but only age, marital status, grade, and
RT were significantly associated with BCSS (see Table 2).
The results showed that patients treated with RT had
superior OS and BCSS than those who did not receive
adjuvant RT (OS: HR 0.48, 95% CI: 0.39-0.59, P<0.001;
and BCSS: HR 0.39, 95% CI: 0.27-0.57, P<0.001).

The results of the multivariate Cox regression analysis
were consistent with those of the univariate analysis. In the
multivariate analysis, the patients treated with RT also had a
longer survival time than those who did not receive adjuvant
RT (OS: HR 0.51, 95% CI: 0.42-0.62, P<0.001, and BCSS:
HR 0.40, 95% CI: 0.27-0.58, P<0.001; see Table 2). The
Kaplan-Meier analysis showed that patients aged >65 years
who received RT after BCS had a longer survival time than
those who did not (see Figure 24,2B).

Survival analysis in the PSM cobort

The univariate analysis showed that the prognostic factors
for OS were age, marital status, grade, and RT, but only
age, grade and RT were significantly associated with BCSS
(see Table 3). The multivariate analysis showed that the
prognostic factors for OS, including age, marital status,
HER? status, tumor subtype, RT, while age, grade, HER2
status, tumor subtype, RT were significantly associated with
BCSS. Additionally, the univariate and multivariate analyses
showed that patients who received RT survived significantly
longer than those who did not (OS: HR 0.73, 95% CI:
0.56-0.94, P=0.017; HR 0.73, 95% CI: 0.57-0.95, P=0.018;
and BCSS: HR 0.58, 95% CI: 0.36-0.95, P=0.030; HR
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0.57,95% CI: 0.35-0.93, P=0.025; see Tuble 3). The survival
curves also showed that patients who received RT after BCS
had a longer survival time than those who did not receive

RT after BCS (see Figure 3A4,3B).

Subgroup analysis

To identify the specific subgroups that could benefit from
RT, we further stratified the PSM-matched patients by age,
histology, HER2 status, and tumor subtype. In the three age
subgroups, there were no significant differences between
the RT and non-RT groups (see Figure 4). However, RT
provided a significant survival advantage in the invasive
lobular carcinoma (ILC) and tumor grade 2 subgroups (see
Figure 54,5B). In the subgroup of HER? status and subtype,
the survival rate of patients who received RT was higher
than those who did not receive RT in the luminal A type
and HER2 negative subgroup (see Figure 5C,5D).

Discussion

Breast cancer, lung cancer, and colorectal cancer, are the
three most common cancers in women worldwide (1).
The global incidence of breast cancer ranges from 27 per
100,000 in Africa and East Asia to 97 per 100,000 in North
America, which suggests that its incidence is correlated to
economic development and social and lifestyle factors (15).
In recent years, the mortality rate of breast cancer patients
has decreased in some regions and countries, which may
be attributed to early prevention, diagnosis, and treatment
(16,17). Currently, there is no clear definition of early
breast cancer. Most scholars believe that tumors in early
breast cancer should be <2 cm, the metastatic axillary lymph
node should not be involved, and there should be no distant
metastasis (18). Elderly patients often have relatively more
favorable biological characteristics than younger patients;
however, due to their hormone receptor status, tumor
grade, and proliferation rate at the time of diagnosis, most
elderly breast cancer patients are in the advanced stage (19).

Local treatment methods for early breast cancer include
BCS, mastectomy, and postoperative RT, and systemic
treatments include endocrine therapy and postoperative
chemotherapy (18,20). RT after BCS is the standard
of treatment, and has a survival rate comparable to
that of mastectomy for early breast cancer (21). Due to
improvements in modern imaging technology, the dose
of RT can be controlled with increasing accuracy, but the
adjacent organs and tissues are irradiated and damaged to
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Table 2 Univariate and multivariate analyses of OS and BCSS in the BCS patients before PSM
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Univariate analysis

Multivariate analysis

Variables BCSS 0S BCSS (ON]
HR (95% ClI) P value HR (95% ClI) P value HR (95% ClI) P value HR (95% Cl) P value

Age group

65-69 years Reference - Reference - Reference - Reference -

70-74 years 1.32 (0.85-2.03) 0.211 1.92 (1.53-2.40) <0.001 1.26 (0.82-1.95) 0.294 1.87 (1.49-2.34)  <0.001

>75 years 1.47 (1.17-1.84) 0.001 1.78 (1.58-1.99) <0.001 1.45(1.16-1.83) 0.001 1.71 (1.52-1.93)  <0.001
Race

White Reference - Reference - Reference - Reference -

Black 0.98 (0.50-1.94) 0.960 1.71 (1.28-2.28) <0.001 0.88 (0.44-1.76) 0.722 1.56 (1.16-2.09) 0.003

Other 0.98 (0.67-1.44) 0.912 0.94 (0.76-1.16) 0.579  0.97 (0.66-1.42) 0.858 0.93 (0.75-1.15)  0.490

Unknown - - - - - - - -
Marital status

Unmarried Reference - Reference - Reference - Reference -

Married 0.65 (0.45-0.94) 0.021 0.63 (0.52-0.76) <0.001  0.70(0.48-1.02) 0.064 0.72 (0.59-0.87)  <0.001

Unknown 0.83 (0.50-1.38) 0.479 0.86 (0.66-1.11)  0.235  0.83(0.50-1.37) 0.462 0.85 (0.66-1.09)  0.200
Histology

IDC Reference - Reference - Reference - Reference -

ILC 0.58 (0.58-2.26) 0.703 1.09 (0.76-1.58)  0.635  1.00(0.50-1.99) 0.972 1.07 (0.74-1.55)  0.717

IDC + ILC 0.83 (0.55-1.26) 0.391 0.94 (0.78-1.14)  0.534  0.81(0.54-1.23) 0.322 0.91 (0.75-1.10)  0.308

Other 0.90 (0.70-1.17) 0.432 1.01(0.90-1.13) 0.850  0.90 (0.69-1.16)  0.405 0.98 (0.88-1.10)  0.741
Grade

1 Reference - Reference - Reference - Reference -

2 1.79 (0.91-3.53) 0.093 0.81(0.63-1.03) 0.089  2.06 (1.03-4.13)  0.041 0.91 (0.70-1.17) 0.459

3or4 1.63 (1.16-2.29) 0.005 0.84 (0.73-0.96) 0.013  1.65(1.16-2.34) 0.005 0.88 (0.76-1.02)  0.091

Unknown 1.43 (1.00-2.04) 0.050 1.13(0.96-1.32) 0.138  1.56 (1.07-2.26)  0.021 1.19(1.00-1.39)  0.039
HER2 status

Negative Reference - Reference - Reference - Reference -

Positive 0.60 (0.29-1.26) 0.177 0.70 (0.47-1.04)  0.080  0.50(0.24-1.05) 0.070 0.62 (0.41-0.92)  0.019

Unknown 1.12 (0.88-1.42) 0.355 1.56 (1.08-2.25) 0.018  1.11(0.88-1.41) 0.378 1.01(0.88-1.16)  0.840
Subtype

Luminal A Reference - Reference - Reference - Reference -

Luminal B 0.60 (0.29-1.26) 0.177 0.70 (0.47-1.04) 0.080  0.50(0.24-1.05) 0.070 0.62 (0.41-0.92)  0.019

Unknown 1.06 (0.94-1.19) 0.355 1.16 (1.03-1.31)  0.018  1.11(0.88-1.41) 0.378 1.01(0.88-1.16)  0.840
Radiation

No Reference - Reference - Reference - Reference -

Yes 0.39 (0.27-0.57)  <0.001 0.48 (0.39-0.59) <0.001 0.40(0.27-0.58) <0.001 0.51(0.42-0.62) <0.001

BCS, breast-conserving surgery; BCSS, breast cancer-specific survival; Cl, confidence interval; HER2, human epidermal growth factor receptor
2; HR, hazard ratio; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; OS, overall survival; PSM, propensity score matching.
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Figure 2 The Kaplan-Meier analysis showed that the RT cohort had a longer survival time than the non-RT cohort before PSM. BCSS (A)
and OS (B) curves of the RT cohort vs. the non-RT cohort before PSM. BCSS, breast cancer-specific survival; OS, overall survival; PSM,

propensity score matching; RT, radiotherapy.

a certain extent. For most patients, the benefits of RT far
exceed the risks; however, RT for low-risk breast cancer
patients following BCS may pose an unreasonable risk of
side effects in elderly patients with a brief life expectancy.
Additionally, given the economic costs of RT and the
presence of comorbidities in most elderly patients, adjuvant
RT after BCS should not be administered when its absolute
benefit to patients is very small.

In this study, we screened 3,623 patients aged >65 years
diagnosed with TINOMO from 2004 to 2015 identified in
the SEER database and matched by PSM. The patients
were divided into RT and non-RT groups. Stata software
was used for the data analysis. The univariate and
multivariate analyses showed that there were significant
differences in OS and BCSS between the RT and non-
RT groups. The survival curve analysis suggested that the
elderly breast cancer patients in the RT group had better
OS and BCSS than those in the non-RT group. However,
among the patients aged >65 years, there was no significant
difference in the survival time between the RT and non-RT
groups in the age subgroup analysis.

The survival curve analysis showed that RT failed to
improve the OS and BCSS (BCSS: P=0.108, OS: P=0.050)
of patients in the 65-69-year-old subgroup. Our research
results support those of previous studies (12,22-24). For
example, Clement er 4/. found that women aged >65 years
had a similar incidence of LR in RT and non-RT groups
(5.8% vs. 5%, P=0.838) (22). Similarly, Wu et al. (23) found
that postoperative RT' did not improve BCSS rates compared
to no RT (P=0.134). Additionally, a study published in the
European Fournal of Surgical Oncology indicated that BCS and
endocrine therapy without RT appeared to be safe treatment

© Gland Surgery. All rights reserved.

options for women aged >65 years with early breast cancer
and favorable histopathology (24). However, our results
showed that the P value of OS between the 2 groups
approached 0.05, which is a critical state that indicates a
significant difference. Thus, careful consideration should
be given as to whether to administer breast-conserving
postoperative RT based on the individual condition of
each patient.

The survival curves in the subgroups of patients
aged 70-74 years and those aged >75 years revealed no
significant difference between the RT and non-RT groups
in terms of OS and BCSS (BCSS: P=0.144, P=0.514; OS:
P=0.438, P=0.259). These research results were consistent
with the study of CALGB-9493 (9), which suggested that
RT be omitted in patients aged >70 years, an approach that
has been adopted by the NCCN guidelines. Stueber ez al.
analyzed patients aged >70 years suffering from low-risk
early breast cancer treated with guideline adherent (GA)-
BCS and suggested that they could avoid breast irradiation
with a <3% chance of relapse (25).

In summary, our research results are consistent with the
recommendations set out in the NCCN guidelines; that
is, we found that RT can be omitted in patients with low-
risk breast cancer aged >70 years. Our study demonstrated
that ILC was a significant factor determining the OS
benefits derived from RT. ILC depends on hormonal status,
is more common in older aged patients, and tends to be
multicentric, ER/PR", and HER2-negative. The results in
patients with luminal A and HER?2 negative were analogous.
A previous study showed that patients with ILC had better
disease-specific survival and disease-free survival rates than

those with IDC (26).
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Table 3 Univariate and multivariate analyses of OS and BCSS in the BCS patients after PSM

Lai et al. Omitted RT should be considered by individuality

Univariate analysis

Multivariate analysis

Variable BCSS 0S BCSS (O]
HR (95% ClI) P value HR (95% ClI) P value HR (95% ClI) P value HR (95% ClI) P value

Age group

65-69 years Reference - Reference - Reference - Reference -

70-74 years 1.27 (0.71-2.27)  0.428 1.94 (1.42-2.65)  <0.001 1.24 (0.69-2.23)  0.473 1.90 (1.39-2.61)  <0.001

>75 years 1.50 (1.12-2.00)  0.006 1.78 (1.52-2.09)  <0.001 1.49 (1.12-2.00)  0.007 1.73 (1.47-2.03)  <0.001
Race

White Reference - Reference - Reference - Reference -

Black 0.54 (0.17-1.73) 0.302 1.49 (1.00-2.23) 0.052 0.46 (0.14-1.47) 0.189 1.27 (0.84-1.92) 0.260

Other 1.08 (0.68-1.71)  0.738 0.91(0.68-1.22)  0.523 1.07 (0.68-1.70)  0.761 0.89 (0.66-1.19) 0.434

Unknown - - - - - - - -
Marital status

Unmarried Reference - Reference - Reference - Reference -

Married 0.68 (0.42-1.10)  0.116 0.66 (0.51-0.85)  0.002 0.73 (0.45-1.20)  0.217 0.73 (0.56-0.95) 0.019

Unknown 0.74 (0.36-1.50)  0.399 0.76 (0.53-1.09)  0.138 0.74 (0.36-1.51)  0.412 0.79 (0.55-1.13) 0.194
Histology

IDC Reference - Reference - Reference - Reference -

ILC 1.12 (0.48-2.61)  0.791 1.22(0.78-1.90)  0.379 1.03 (0.44-2.40)  0.948 1.24 (0.79-1.93) 0.346

IDC + ILC 0.75(0.42-1.34)  0.334 0.91(0.70-1.18)  0.478 0.72 (0.40-1.30)  0.275 0.88 (0.67-1.16) 0.365

Other 0.86 (0.61-1.21)  0.380 1.00 (0.86-1.16)  0.949 0.87 (0.62-1.22)  0.407 0.94 (0.81-1.10) 0.451
Grade

1 Reference - Reference - Reference - Reference -

2 2.04 (0.79-5.28)  0.140 0.76 (0.55-1.05)  0.095 2.41(0.90-6.41)  0.079 0.83 (0.59-1.17) 0.287

3or4 1.88(1.17-3.01)  0.009 0.81(0.68-0.98)  0.028 1.91(1.17-3.13)  0.010 0.83 (0.68-1.01) 0.070

Unknown 0.98 (0.48-2.00)  0.952 0.86 (0.61-1.21)  0.427 1.06 (0.49-2.31)  0.874 0.94 (0.73-1.21) 0.657
HER2 status

Negative Reference - Reference - Reference - Reference -

Positive 0.90 (0.37-2.19)  0.810 0.69 (0.42-1.14)  0.147 0.76 (0.31-1.90)  0.557 0.68 (0.41-1.13) 0.019

Unknown 1.38 (0.99-1.91)  0.057 1.09 (0.92-1.31)  0.322 1.40 (1.00-1.94)  0.047 1.08 (0.90-1.29) 0.388
Subtype

Luminal A Reference - Reference - Reference - Reference -

Luminal B 0.90 (0.37-2.19)  0.810 0.69 (0.42-1.14)  0.147 0.76 (0.31-1.90)  0.557 0.68 (0.41-1.13) 0.019

Unknown 1.38(0.99-1.91)  0.057 1.09 (0.92-1.31)  0.322 1.40 (1.00-1.94)  0.047 1.08 (0.90-1.29) 0.388
Radiation

No Reference - Reference - Reference - Reference -

Yes 0.58 (0.36-0.95)  0.030 0.73 (0.56-0.94)  0.017 0.57 (0.35-0.93)  0.025 0.73 (0.57-0.95) 0.018

BCS, breast-conserving surgery; BCSS, breast cancer-specific survival; Cl, confidence interval; HER2, human epidermal growth factor receptor
2; HR, hazard ratio; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; OS, overall survival; PSM, propensity score matching.
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Figure 3 The Kaplan-Meier analysis showed that the RT cohort had a longer survival time than the non-RT cohort after PSM. BCSS (A)
and OS (B) curves of the RT cohort vs. the non-RT cohort after PSM. BCSS, breast cancer-specific survival; OS, overall survival; PSM,

propensity score matching; RT, radiotherapy.

In studies of elderly patients with breast cancer, different
thresholds have been used to define old age, including
>50 years (27), 55 years (28), 65 years (12), or 70 years (29).
One study (30) showed that breast cancer patients aged
>80 years received less treatment than younger patients, but
had a higher cancer-specific mortality rate. The NCCN
recommends selective RT for women aged >70 years with
stage I breast cancer (31). The International Society of
Geriatric Oncology, the European Association of Breast
Cancer Specialists, and the 14th St. Gallen International
Breast Cancer Conference all suggest that RT shouldn’t be
omitted based solely on age (29,32). Thus, unless the patient
has a short life expectancy or comorbidities, the omission of
RT in elderly and low-risk patients should only be considered
if the absolute benefit of postoperative RT is minimal and
consideration should also be given to each patient’s hormonal
status, tumor size, and tumor grade. There is a general need
to decrease treatment for aged patients in clinical practice
(28,33). However, low-risk elderly breast cancer should not
be under-treated to address issues of over-treatment, and
patients who receive RT should be carefully selected.

Our study had a number of limitations, as the data
collected from the registry lacked comprehensive clinical
information. First, as no information was provided in the
SEER 18 database on hormone therapy, it was not possible
to evaluate its effects. However, as hormone therapy is the
standard treatment for patients with HR" breast cancer, it

© Gland Surgery. All rights reserved.

is likely that the majority of these patients received hormone
therapy. Second, there was no information regarding LR
or distant metastasis in the database. Additionally, while the
chemotherapy data of patients could be screened out from
the database, information on patients’ exact chemotherapy
regimens could not be obtained. Finally, there is currently
no information in the database on comorbidities, lymphatic
vascular invasion, surgical margin status, HER? status, and
radiation dose. Additionally, PSM has some limitations. First,
PSM cannot solve the endogenous problems caused by selection
bias or omitted variables. Second, PSM cannot be called a quasi-
experiment, nor can it simulate experimental conditions. Finally,
PSM systematically excludes samples lacking control groups,
which worsened the sample representativeness and affected the
external validity of the research results.

Conclusions

In conclusion, in elderly patients aged >65 years with ER"/
PR early-stage breast cancer (T1NOMO), receiving RT did
not improve the BCSS and OS of patients in different age
groups; thus, omitting RT is a possible treatment option for
such patients. However, in patients with a histology of ILC,
tumor grade 2, luminal A type, and HER2", RT significantly
increased the patients’ BCSS and OS. Additionally, in
the age subgroup of 65-69 years, due to its particularity,
omitting RT should only be considered with caution.
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Figure 4 No significant differences were found between the RT and non-RT groups. BCSS (A) and OS (B) curves of the 65-69-year-old
subgroup with or without RT after PSM. BCSS (C) and OS (D) curves of the 70-74-year-old subgroup with or without RT after PSM.
BCSS (E) and OS (F) curves of >75-year-old subgroup with or without RT after PSM. BCSS, breast cancer-specific survival; OS, overall
survival; PSM, propensity score matching; RT, radiotherapy.
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Figure 5 RT maintained a significant survival advantage in the ILC, grade 2, luminal A and HER2 negative subgroups. (A) OS curves of
ILC subgroup with or without RT after PSM. (B) OS curves of tumor grade 2 subgroup with or without RT after PSM. (C) OS curves
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HER?2, human epidermal growth factor receptor 2; ILC, invasive lobular carcinoma; OS, overall survival; PSM, propensity score matching;

RT, radiotherapy.

Acknowledgments

The authors acknowledge the efforts of the Surveillance,
Epidemiology, and End Results (SEER) program tumor
registries in the creation of the SEER database.

Funding: This work was supported by the Beijing Xisike
Clinical Oncology Research Foundation (Xisike-Hengrui)
(No. Y-HR2019-0436).

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at https://
gs.amegroups.com/article/view/10.21037/gs-22-235/rc

Conflicts of Interest: All authors have completed the ICMJE

uniform disclosure form (available at https://gs.amegroups.
com/article/view/10.21037/gs-22-235/coif). The authors

© Gland Surgery. All rights reserved.

have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. As no experiments
with human participants or animals were conducted in this
study, ethical approval was not required. Informed consent
was not obtained, as the data were obtained from the
Surveillance Epidemiology and End Results registry. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013).

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International

License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with

Gland Surg 2022;11(5):847-859 | https://dx.doi.org/10.21037/gs-22-235


https://gs.amegroups.com/article/view/10.21037/gs-22-235/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-235/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-235/coif
https://gs.amegroups.com/article/view/10.21037/gs-22-235/coif

858

the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Siegel RL, Miller KD, Fuchs HE, et al. Cancer Statistics,
2021. CA Cancer J Clin 2021;71:7-33.

2. Zhang Z, Tang P. Genomic Pathology and Biomarkers in
Breast Cancer. Crit Rev Oncog 2017;22:411-26.

3. Waks AG, Winer EP. Breast Cancer Treatment: A Review.
JAMA 2019;321:288-300.

4. Wu], Wang YS, Liu GY, et al. Expert consensus on breast
preservation treatment (2020 edition). Chinese Journal of
Cancer 2020;30:69-125.

5. Veronesi U, Cascinelli N, Mariani L, et al. Twenty-
year follow-up of a randomized study comparing breast-
conserving surgery with radical mastectomy for early
breast cancer. N Engl ] Med 2002;347:1227-32.

6. Bartelink H, Maingon P, Poortmans P, et al. Whole-breast
irradiation with or without a boost for patients treated
with breast-conserving surgery for early breast cancer: 20-
year follow-up of a randomised phase 3 trial. Lancet Oncol
2015;16:47-56.

7. Donker M, Litiere S, Werutsky G, et al. Breast-conserving
treatment with or without radiotherapy in ductal
carcinoma In Situ: 15-year recurrence rates and outcome
after a recurrence, from the EORTC 10853 randomized
phase III trial. J Clin Oncol 2013;31:4054-9.

8. Wirnberg E, Garmo H, Emdin S, et al. Effect of
radiotherapy after breast-conserving surgery for ductal
carcinoma in situ: 20 years follow-up in the randomized
SweDCIS Trial. ] Clin Oncol 2014;32:3613-8.

9. Hughes KS, Schnaper LA, Bellon JR, et al. Lumpectomy
plus tamoxifen with or without irradiation in women
age 70 years or older with early breast cancer: long-term
follow-up of CALGB 9343. ] Clin Oncol 2013;31:2382-7.

10. WHO. Proposed working definition of an older person
in Africa for the MDS Project. WHO, 2002. Accessed
8 October 2017. Available online: http://www.who.int/
healthinfo/survey/ageingdefnolder/en/

11. Inwald EC, Ortmann O, Koller M, et al. Screening-
relevant age threshold of 70 years and older is a stronger
determinant for the choice of adjuvant treatment in breast
cancer patients than tumor biology. Breast Cancer Res
Treat 2017;163:119-30.

12. Freedman RA, Foster JC, Seisler DK, et al. Accrual of

© Gland Surgery. All rights reserved.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

Lai et al. Omitted RT should be considered by individuality

Older Patients With Breast Cancer to Alliance Systemic
Therapy Trials Over Time: Protocol A151527. J Clin
Oncol 2017;35:421-31.

Kunkler TH, Williams L], Jack W], et al. Breast-
conserving surgery with or without irradiation in
women aged 65 years or older with early breast cancer
(PRIME 1II): a randomised controlled trial. Lancet Oncol
2015;16:266-73.

Benedetto U, Head SJ, Angelini GD, et al. Statistical
primer: propensity score matching and its alternatives. Eur
J Cardiothorac Surg 2018;53:1112-7.

Bray F, Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA
Cancer ] Clin 2018;68:394-424.

DeSantis CE, Ma J, Gaudet MM, et al. Breast cancer
statistics, 2019. CA Cancer J Clin 2019;69:438-51.
Ginsburg O, Bray F, Coleman MP, et al. The global
burden of women's cancers: a grand challenge in global
health. Lancet 2017;389:847-60.

Cardoso F, Kyriakides S, Ohno S, et al. Early breast
cancer: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-upt. Ann Oncol 2019;30:1194-220.

. Smith IE, Fribbens C. Management of breast cancer in

older and frail patients. Breast 2015;24 Suppl 2:5159-62.
Loibl S, Poortmans P, Morrow M, et al. Breast cancer.
Lancet 2021;397:1750-69.

National Comprehensive Cancer Network. Breast
Cancer (Version 4.2019) [Internet]. 2019. Accessed 12
March 2019. Available online: https://www.ncen.org/
professionals/physician_gls/pdf/breast.pdf

Clement Z, McLeay W, Hoffmann C, et al. Role of
radiotherapy in women over the age of 65 after breast
conserving surgery for breast cancer: A 5-year retrospective
study. Breast Dis 2018;37:197-205.

Wu SG, Zhang WW, Sun JY, et al. Omission of
Postoperative Radiotherapy in Women Aged 65 Years or
Older With Tubular Carcinoma of the Breast After Breast-
Conserving Surgery. Front Oncol 2018;8:190.

Wickberg A, Liljegren G, Killander F, et al. Omitting
radiotherapy in women > 65 years with low-risk early
breast cancer after breast-conserving surgery and adjuvant
endocrine therapy is safe. Eur J Surg Oncol 2018;44:951-6.
Stueber TN, Diessner J, Bartmann C, et al. Effect of
adjuvant radiotherapy in elderly patients with breast
cancer. PLoS One 2020;15:€0229518.

Park JS, Choi DH, Huh SJ, et al. Comparison of
Clinicopathological Features and Treatment Results

Gland Surg 2022;11(5):847-859 | https://dx.doi.org/10.21037/gs-22-235


https://creativecommons.org/licenses/by-nc-nd/4.0/

Gland Surgery, Vol 11, No 5 May 2022

27.

28.

29.

30.

between Invasive Lobular Carcinoma and Ductal
Carcinoma of the Breast. J Breast Cancer 2015;18:285-90.
Fyles AW, McCready DR, Manchul LA, et al. Tamoxifen
with or without breast irradiation in women 50 years

of age or older with early breast cancer. N Engl ] Med
2004;351:963-70.

Yancik R, Wesley MN, Ries LA, et al. Effect of age and
comorbidity in postmenopausal breast cancer patients aged
55 years and older. JAMA 2001;285:885-92.

Biganzoli L, Wildiers H, Oakman C, et al. Management
of elderly patients with breast cancer: updated
recommendations of the International Society of Geriatric
Oncology (SIOG) and European Society of Breast Cancer
Specialists (EUSOMA). Lancet Oncol 2012;13:e148-60.
Schonberg MA, Marcantonio ER, Li D, et al. Breast cancer
among the oldest old: tumor characteristics, treatment
choices, and survival. J Clin Oncol 2010;28:2038-45.

859

31. National Comprehensive Cancer Network Clnical
Practice Guidelines in Oncology, Older Adult Oncology,
(NCCNGuidelines Version 2.2017) [Internet]. Fort
Washington, PA: National Comprehensive Cancer
Network; 2017 [cited 2018 May 4]. Available online:
https://www.ncen.org/professionals/physician_gls/pdf/
senior.pdf

32. Coates AS, Winer EP, Goldhirsch A, et al. Tailoring
therapies--improving the management of early breast
cancer: St Gallen International Expert Consensus on the
Primary Therapy of Early Breast Cancer 2015. Ann Oncol
2015;26:1533-46.

33. Kim KS, Shin KH, Choi N, et al. Hypofractionated whole
breast irradiation: new standard in early breast cancer after

breast-conserving surgery. Radiat Oncol J 2016;34:81-7.

(English Language Editor: L. Huleatt)

Cite this article as: Lai X, Han W, Zhang H, Hou J, Wang
G, Luo X, Li X, Wang Q, Zhang Y, Wang H, Li Y. Prognostic
role of radiotherapy in low-risk elderly breast cancer patients

after breast-conserving surgery: a cohort study. Gland Surg
2022;11(5):847-859. doi: 10.21037/gs-22-235

© Gland Surgery. All rights reserved.

Gland Surg 2022;11(5):847-859 | https://dx.doi.org/10.21037/gs-22-235



	_Hlk98505646

