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Background: This study evaluated the trends and practice patterns associated with adjuvant chemotherapy 
(CT) use for patients aged ≥70 years with estrogen receptor-positive (ER+), human epidermal growth 
factor receptor 2-negative (HER2–) N1 (1–3 positive lymph nodes) breast cancer (BC). Furthermore, the 
relationship between adjuvant CT and survival in this set of patients was determined.
Methods: The Surveillance, Epidemiology, and End Results (SEER) database was used to identify 6,711 
women with ER+, HER2– N1 BC who were aged ≥70 years between 2010 and 2015. Demographic, clinical, 
and pathological predictors of CT use were identified using logistic regression. Multivariable Cox regression 
was used to identify variables that correlated with overall survival (OS), before and after propensity score 
matching (PSM).
Results: Younger age at diagnosis, other histological types, higher tumor grade, larger tumor size, breast 
reconstruction surgery, progesterone receptor-negative (PR–), and increased nodal involvement were 
associated with an increased probability of receiving CT. CT use was associated with improved 5-year OS, 
both before and after PSM [hazard ratio (HR): 0.66, 95% confidence interval (CI): 0.58–0.75 and HR: 0.81, 
95% CI: 0.68–0.96, respectively]. The exploratory subgroup analysis showed that although the benefit of CT 
was significant in the grade III subgroup, it was not significant in the grades I–II subgroups.
Conclusions: Adjuvant CT improved 5-year OS in patients with ER+, HER2– N1 BC who were aged 
≥70 years; however, the benefit of CT was more significant in the grade III subgroup than in the grades I–II 
subgroups.
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Introduction

Breast cancer (BC) is the most common malignancy among 
women worldwide, and its incidence increases with age; 
approximately 50% of BC cases occur in women aged  
≥65 years, and >30% occur in women aged ≥70 years (1). 
With the increase in the life expectancy of people in 
different populations throughout the world, there will 

also be an increase in the proportion of BC affecting older 
women.

Numerous randomized trials and meta-analyses 
that assessed a large number of published studies have 
demonstrated the efficacy of adjuvant chemotherapy 
(CT) for BC (2-6). Women aged ≥70 years are usually 
excluded from most randomized clinical trials (7), so for 
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the treatment of older patients with BC, the principles 
associated with the treatment of their younger counterparts 
are generally followed.

Retrospective studies have reported a survival benefit 
following adjuvant CT in older patients with estrogen 
receptor-negative (ER–) or node-positive BC (8,9). 
However, a certain proportion of older patients have a 
short life expectancy and certain comorbidities, which tend 
to increase the toxic effects of CT and reduce treatment 
compliance. For older patients with ER-positive (ER+), 
human epidermal growth factor receptor 2-negative 
(HER2–) N1 (1–3 positive lymph nodes) BC, endocrine 
therapy (ET), which should be the mainstay of BC 
treatment, is effective and well tolerated; nevertheless, it is 
unclear whether older patients with ER+, HER2– N1 BC 
benefit from undergoing CT in addition to ET.

The aim of this study was to evaluate the trends and 
practice patterns of adjuvant CT use in patients aged 
≥70 years with ER+, HER2– N1 BC. Furthermore, we 
determined the relationship between adjuvant CT and 
survival in this set of patients. We present the following 
article in accordance with the STROBE reporting checklist 
(available at https://dx.doi.org/10.21037/atm-21-3097).

Methods

Study population

We retrospectively reviewed patient data from the 
Surveillance, Epidemiology, and End Results (SEER) 
database between 2010 and 2015. The SEER program, 
sponsored by the National Cancer Institute, comprises 
a consortium of 18 regional population-based cancer 
registries of the USA, covering approximately 30% of the 
population (10). All female patients aged ≥70 years with 
ER+ and HER2– BC of stages I–III, T1–T4, and N1, whose 
data had been included in the SEER database, and who 
had received postoperative adjuvant ET, were eligible for 
inclusion in this study. Patients were excluded if they (I) had 
distant metastasis; (II) did not undergo definitive surgery; 
(III) had received neoadjuvant CT; (IV) had HER2-
positive (HER2+) or triple-negative BC; or (V) had missing 
data regarding treatment or follow-up. For the included 
patients, demographic, treatment, pathological, and survival 
characteristics were obtained, including year of diagnosis; 
age; race; histological tumor subtype; tumor grade, T stage, 
and stage according to the system of the American Joint 

Committee on Cancer (AJCC stage, 7th edition); number 
of involved nodes; ER status; progesterone receptor (PR) 
status; HER2 status; type of surgery performed; radiation-
treatment status; adjuvant-ET treatment status; adjuvant-
CT treatment status; and survival. The present study 
was based on publicly available data from the database of 
the SEER program, and we accessed the database with 
the permission number 26646-Nov2019. This study was 
approved by the Ethics Committee of The Affiliated Cancer 
Hospital of Zhengzhou University. Because all patient 
information in the SEER database is de-identified, informed 
consent was not required for this study. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013).

Statistical analysis

November 2019 was considered the follow-up cut-off point. 
For the estimation of overall survival (OS), the time period 
from the date of initial diagnosis to the date of death from 
any cause or the follow-up cut-off point was considered.

The  demograph ic ,  c l in i ca l ,  and  pa tho log ica l 
characteristics were examined to predict adjuvant CT use in 
older patients with BC. Continuous variables were evaluated 
using the t-test or Wilcoxon rank-sum test. Categorical 
variables were evaluated using a chi-squared test or Fisher’s 
exact test. Univariable analyses were performed to identify 
relevant risk factors (P<0.05), which were incorporated into 
a multivariable stepwise logistic regression model.

Based on whether CT was administered, the patients 
were divided into an ET group and a CT + ET group. 
Propensity score matching (PSM) of the ET and CT + 
ET groups was conducted according to age at diagnosis, 
year of diagnosis, race, histology, tumor grade, clinical T 
stage, and AJCC stage, breast surgery strategy, PR status, 
and regional-node positivity. PSM was conducted using a 
multivariable logistic regression model. The ET and CT 
+ ET groups were matched at a ratio of 1:1 using a nearest 
neighbor method (11), with a caliper of 0.05. Univariable 
and multivariable Cox regression analyses were used to 
identify variables that correlated with OS, before and after 
PSM. Kaplan-Meier estimator was used to calculate the 
5-year OS of each group, which were then compared using 
the log-rank test. All statistical analyses were performed 
using version 3.6.3 of the R software, and differences 
associated with P values <0.05 were considered statistically 
significant.
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Results

Patient characteristics

Between 2010 and 2015, a total of 6,711 female patients 
aged ≥70 years with ER+, HER2– N1 BC were enrolled 
in the SEER database and included in this study. The 
demographic, clinical, and pathological characteristics of 
the patients are reported in Table 1. Of the 6,711 patients, 
1,903 (28.4%) patients received both CT and ET, and 
4,808 (71.6%) patients received only ET. There were 2,910 
(43.4%) patients aged 70–74 years, 1,970 (29.4%) patients 
aged 75–79 years, 1,199 (17.9%) patients aged 80–84 years, 
and 632 (9.4%) patients aged ≥85 years. With respect to 
the clinical T stage of BC, 3,309 (49.3%) patients had cT1, 
2,860 (42.6%) patients had cT2, 407 (6.1%) patients had 
cT3, and 135 (2.0%) patients had cT4. With respect to the 
grade of tumor, 1,537 (22.9%) patients had grade I tumors, 
3,739 (55.7%) patients had grade II tumors, and 1,435 
(21.4%) patients had grade III tumors.

Predictors of CT

The results of adjuvant CT use in older patients are 
shown in Table 1. Adjuvant CT use in older patients 
declined dramatically with increasing age; 44.5% 
of  those aged 70–74 years ,  24.5% of  those aged  
75–79 years, 8.9% of those aged 80–84 years, and 3.0% 
of those 85–89 years (P<0.001) received adjuvant CT. 
The proportion of older patients who received adjuvant 
CT did not change significantly over time; 28.8% of the 
patients diagnosed in 2010–2012 and 28.0% of the patients 
diagnosed in 2013–2015 received adjuvant CT (P=0.512).

The univariable and multivariable logistic regressions 
of receiving adjuvant CT by individual characteristics are 
shown in Table 1. Younger age at diagnosis (P<0.001), other 
histological types (P=0.021), higher tumor grade (P<0.001), 
larger tumor size (P<0.001), breast reconstruction surgery 
(P=0.002), PR-negative (PR–) (P<0.001), and increased 
nodal involvement (P<0.001) were all associated with an 
increased probability of receiving adjuvant CT.

Survival

The demographic and clinical characteristics of older 
patients with BC before and after PSM are shown in Table 2. 
The median follow-up, calculated using the reverse Kaplan-
Meier estimator, was found to be 55 (interquartile range, 
38–74) months (12).

The results of the univariable and multivariable Cox 
regression analyses performed to determine predictive 
factors of OS, before and after PSM, are shown in  
Table 3. For the entire cohort (n=6,711), before PSM the 
Cox multivariable analysis revealed several predictors of 
worse OS, including older age at diagnosis, higher tumor 
grade, larger tumor size, PR–, increased nodal involvement, 
omission of radiotherapy, and omission of CT (P<0.05 for 
each predictor). For the cohort matched exactly (n=3,122) 
after PSM, another Cox multivariable analysis also revealed 
several predictors of worse OS, including older age at 
diagnosis, higher tumor grade, larger tumor size, PR–, 
increased nodal involvement, omission of radiotherapy, and 
omission of CT (P<0.05 for each predictor).

In the Kaplan-Meier survival curves, the OS in the 
CT + ET group was significantly better than that in the 
ET group, both before and after PSM. Before PSM, the 
estimated 5-year OS in the CT + ET group was 84.3% 
and that in the ET group was 77.4% [hazard ratio (HR): 
0.66, 95% confidence interval (CI): 0.58–0.75; P<0.001]  
(Figure 1A). After PSM, the estimated 5-year OS in the 
CT + ET group was 84.2% and that in the ET group was 
81.0% (HR: 0.81; 95% CI: 0.68–0.96; P=0.015) (Figure 1B).

For the post-PSM population, we conducted an 
exploratory subgroup analysis and found no significant 
interactions between the treatment groups and subgroups. 
The effect of adjuvant CT on OS was consistent across 
all patient subgroups (Figure 2). For patients with grade I 
and grade II BC, the HRs for the risk of death were 1.23 
(95% CI: 0.75–1.99; P=0.41) and 0.80 (95% CI: 0.63–1.01; 
P=0.06), respectively. For patients with grade III BC, the 
HR for the risk of death was 0.69 (95% CI: 0.51–0.93; 
P=0.02) (Figure 2).

Discussion

For older patients with ER+, HER2– N1 BC, both 
undertreatment and overtreatment should be avoided. 
However, due to the short life expectancy of older patients 
and the presence of complications, it is difficult to carry 
out large-scale clinical trials to verify the value of adjuvant 
CT for this population. Although this was a retrospective 
study, because of the availability of data for a large number 
of patients aged ≥70 years with ER+, HER2– N1 BC from 
the SEER database, we considered that it was possible and 
important to evaluate the effectiveness of adjuvant CT in 
this population using this data.

In this study, all included older patients with BC received 



Lv et al. Omission of CT for older patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

Page 4 of 14

T
ab

le
 1

 U
ni

va
ri

ab
le

 a
nd

 m
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

es
 o

f p
at

ie
nt

 d
em

og
ra

ph
ic

, c
lin

ic
al

 a
nd

 p
at

ho
lo

gi
ca

l c
ha

ra
ct

er
is

tic
s,

 b
y 

C
T

 u
se

C
ha

ra
ct

er
is

tic
s

To
ta

l (
n=

6,
71

1)
C

T 
+

 E
T 

gr
ou

p 
(n

=
1,

90
3)

E
T 

gr
ou

p 
(n

=
4,

80
8)

U
ni

va
ria

bl
e 

an
al

ys
is

M
ul

tiv
ar

ia
bl

e 
an

al
ys

is

O
R

 (9
5%

 C
I)

P
 v

al
ue

O
R

 (9
5%

 C
I)

P
 v

al
ue

A
ge

 a
t d

ia
gn

os
is

, y
ea

rs

70
–7

4
2,

91
0

1,
29

4 
(4

4.
5)

1,
61

6 
(5

5.
5)

1.
0 

(re
fe

re
nc

e)
1.

0 
(re

fe
re

nc
e)

75
–7

9
1,

97
0

48
3 

(2
4.

5)
1,

48
7 

(7
5.

5)
0.

40
6 

(0
.3

57
–0

.4
60

)
<

0.
00

1
0.

36
5 

(0
.3

19
–0

.4
18

)
<

0.
00

1

80
–8

4
1,

19
9

10
7 

(8
.9

)
1,

09
2 

(9
1.

1)
0.

12
2 

(0
.0

99
–0

.1
51

)
<

0.
00

1
0.

09
5 

(0
.0

76
–0

.1
18

)
<

0.
00

1

85
+

63
2

19
 (3

.0
)

61
3 

(9
7.

0)
0.

03
9 

(0
.0

24
–0

.0
60

)
<

0.
00

1
0.

02
5 

(0
.0

15
–0

.0
39

)
<

0.
00

1

Ye
ar

 o
f d

ia
gn

os
is

20
10

–2
01

2
3,

05
2

87
8 

(2
8.

8)
2,

17
4 

(7
1.

2)
1.

0 
(re

fe
re

nc
e)

20
13

–2
01

5
3,

65
9

1,
02

5 
(2

8.
0)

2,
63

4 
(7

2.
0)

0.
96

4 
(0

.8
66

–1
.0

72
)

R
ac

e

W
hi

te
5,

69
2

1,
58

9 
(2

7.
9)

4,
10

3 
(7

2.
1)

1.
0 

(re
fe

re
nc

e)

B
la

ck
57

3
19

0 
(3

3.
2)

38
3 

(6
6.

8)
1.

28
1 

(1
.0

65
–1

.5
36

)
0.

00
8

O
th

er
44

6
12

4 
(2

7.
8)

32
2 

(7
2.

2)
0.

99
4 

(0
.7

99
–1

.2
30

)
0.

95
9

H
is

to
lo

gy

In
fil

tr
at

in
g 

du
ct

 c
ar

ci
no

m
a

4,
64

3
1,

35
6 

(2
9.

2)
3,

28
7 

(7
0.

8)
1.

0 
(re

fe
re

nc
e)

1.
0 

(re
fe

re
nc

e)

Lo
bu

la
r 

ca
rc

in
om

a
96

8
27

6 
(2

8.
5)

69
2 

(7
1.

5)
0.

96
7 

(0
.8

29
–1

.1
26

)
0.

66
6

0.
88

9 
(0

.7
42

–1
.0

64
)

0.
20

2

O
th

er
1,

10
0

27
1 

(2
4.

6)
82

9 
(7

5.
4)

0.
79

2 
(0

.6
80

–0
.9

20
)

0.
00

3
0.

81
9 

(0
.6

90
–0

.9
69

)
0.

02
1

Tu
m

or
 g

ra
de

W
el

l d
iff

er
en

tia
te

d 
(I)

1,
53

7
29

0 
(1

8.
9)

1,
24

7 
(8

1.
1)

1.
0 

(re
fe

re
nc

e)
1.

0 
(re

fe
re

nc
e)

M
od

er
at

el
y 

di
ffe

re
nt

ia
te

d 
(II

)
3,

73
9

1,
01

0 
(2

7.
0)

2,
72

9 
(7

3.
0)

1.
59

1 
(1

.3
76

–1
.8

45
)

<
0.

00
1

1.
53

0 
(1

.3
05

–1
.7

96
)

<
0.

00
1

P
oo

rly
 d

iff
er

en
tia

te
d 

(II
I)

1,
43

5
60

3 
(4

2.
0)

83
2 

(5
8.

0)
3.

11
6 

(2
.6

44
–3

.6
80

)
<

0.
00

1
3.

11
8 

(2
.5

82
–3

.7
71

)
<

0.
00

1

C
lin

ic
al

 T
 s

ta
ge

T1
3,

30
9

75
0 

(2
2.

7)
2,

55
9 

(7
7.

3)
1.

0 
(re

fe
re

nc
e)

1.
0 

(re
fe

re
nc

e)

T2
2,

86
0

94
3 

(3
3.

0)
1,

91
7 

(6
7.

0)
1.

67
8 

(1
.5

00
–1

.8
79

)
<

0.
00

1
1.

70
3 

(1
.4

94
–1

.9
41

)
<

0.
00

1

T3
40

7
16

1 
(3

9.
6)

24
6 

(6
0.

4)
2.

23
3 

(1
.7

99
–2

.7
65

)
<

0.
00

1
2.

69
4 

(2
.0

70
–3

.5
06

)
<

0.
00

1

T4
13

5
49

 (3
6.

3)
86

 (6
3.

7)
1.

94
4 

(1
.3

48
–2

.7
74

)
<

0.
00

1
2.

38
7 

(1
.5

37
–3

.6
88

)
<

0.
00

1

T
ab

le
 1

 (c
on

tin
ue

d)



Annals of Translational Medicine, Vol 9, No 13 July 2021 Page 5 of 14

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

T
ab

le
 1

 (c
on

tin
ue

d)

C
ha

ra
ct

er
is

tic
s

To
ta

l (
n=

6,
71

1)
C

T 
+

 E
T 

gr
ou

p 
(n

=
1,

90
3)

E
T 

gr
ou

p 
(n

=
4,

80
8)

U
ni

va
ria

bl
e 

an
al

ys
is

M
ul

tiv
ar

ia
bl

e 
an

al
ys

is

O
R

 (9
5%

 C
I)

P
 v

al
ue

O
R

 (9
5%

 C
I)

P
 v

al
ue

A
JC

C
 s

ta
ge

 (7
th

 e
d)

IIA
3,

30
9

75
0 

(2
2.

7)
2,

55
9 

(7
7.

3)
1.

0 
(re

fe
re

nc
e)

IIB
2,

86
0

94
3 

(3
3.

0)
1,

91
7 

(6
7.

0)
1.

67
8 

(1
.5

00
–1

.8
79

)
<

0.
00

1

III
A

40
7

16
1 

(3
9.

6)
24

6 
(6

0.
4)

2.
23

3 
(1

.7
99

–2
.7

65
)

<
0.

00
1

III
B

13
5

49
 (3

6.
3)

86
 (6

3.
7)

1.
94

4 
(1

.3
48

–2
.7

74
)

<
0.

00
1

B
re

as
t s

ur
ge

ry
 s

tr
at

eg
y

M
as

te
ct

om
y

2,
98

9
85

4 
(2

8.
6)

2,
13

5 
(7

1.
4)

1.
0 

(re
fe

re
nc

e)
1.

0 
(re

fe
re

nc
e)

B
C

S
3,

44
9

92
0 

(2
6.

7)
2,

52
9 

(7
3.

3)
0.

90
9 

(0
.8

15
–1

.0
15

)
0.

08
9

1.
00

8 
(0

.8
85

–1
.1

47
)

0.
90

9

R
ec

on
st

ru
ct

io
n

27
3

12
9 

(4
7.

3)
14

4 
(5

2.
7)

2.
24

0 
(1

.7
42

–2
.8

77
)

<
0.

00
1

1.
54

4 
(1

.1
69

–2
.0

38
)

0.
00

2

P
R

 s
ta

tu
s

P
os

iti
ve

5,
89

9
1,

57
0 

(2
6.

6)
4,

32
9 

(7
3.

4)
1.

0 
(re

fe
re

nc
e)

1.
0 

(re
fe

re
nc

e)

N
eg

at
iv

e
81

2
33

3 
(4

1.
0)

47
9 

(5
9.

0)
1.

91
7 

(1
.6

47
–2

.2
29

)
<

0.
00

1
1.

92
5 

(1
.6

13
–2

.2
98

)
<

0.
00

1

R
eg

io
na

l n
od

es
 p

os
iti

ve

1
4,

50
8

1,
06

7 
(2

3.
7)

3,
44

1 
(7

6.
3)

1.
0 

(re
fe

re
nc

e)
1.

0 
(re

fe
re

nc
e)

2
1,

53
4

54
8 

(3
5.

7)
98

6 
(6

4.
3)

1.
79

2 
(1

.5
81

–2
.0

31
)

<
0.

00
1

1.
77

4 
(1

.5
41

–2
.0

42
)

<
0.

00
1

3
66

9
28

8 
(4

3.
0)

38
1 

(5
7.

0)
2.

43
8 

(2
.0

60
–2

.8
82

)
<

0.
00

1
2.

34
2 

(1
.9

28
–2

.8
44

)
<

0.
00

1

R
ad

ia
tio

n 
th

er
ap

y

Ye
s

4,
21

8
1,

22
9 

(2
9.

1)
2,

98
9 

(7
0.

9)
1.

0 
(re

fe
re

nc
e)

N
o

2,
49

3
67

4 
(2

7.
0)

1,
81

9 
(7

3.
0)

0.
90

1 
(0

.8
07

–1
.0

06
)

0.
06

5

C
T,

 c
he

m
ot

he
ra

p
y;

 E
T,

 e
nd

oc
rin

e 
th

er
ap

y;
 O

R
, 

od
d

s 
ra

tio
; 

C
I, 

co
nf

id
en

ce
 i

nt
er

va
l; 

A
JC

C
, 

A
m

er
ic

an
 J

oi
nt

 C
om

m
itt

ee
 o

n 
C

an
ce

r;
 B

C
S

, 
b

re
as

t-
co

ns
er

vi
ng

 s
ur

ge
ry

; 
P

R
, 

pr
og

es
te

ro
ne

 re
ce

pt
or

.



Lv et al. Omission of CT for older patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

Page 6 of 14

T
ab

le
 2

 D
em

og
ra

ph
ic

, c
lin

ic
al

 a
nd

 p
at

ho
lo

gi
ca

l c
ha

ra
ct

er
is

tic
s 

of
 o

ld
er

 B
C

 p
at

ie
nt

s 
be

fo
re

 a
nd

 a
ft

er
 P

SM

C
ha

ra
ct

er
is

tic
s

B
ef

or
e 

P
S

M
A

ft
er

 P
S

M

C
T 

+
 E

T 
gr

ou
p 

(n
=

1,
90

3)
E

T 
gr

ou
p 

(n
=

4,
80

8)
P

 v
al

ue
C

T 
+

 E
T 

gr
ou

p 
(n

=
1,

56
1)

E
T 

gr
ou

p 
(n

=
1,

56
1)

P
 v

al
ue

A
ge

 a
t d

ia
gn

os
is

, y
ea

rs
<

0.
00

1
0.

72
3

70
–7

4
1,

29
4 

(4
4.

5)
1,

61
6 

(5
5.

5)
98

6 
(5

0.
7)

96
0 

(4
9.

3)

75
–7

9
48

3 
(2

4.
5)

1,
48

7 
(7

5.
5)

44
9 

(4
9.

4)
46

0 
(5

0.
6)

80
–8

4
10

7 
(8

.9
)

1,
09

2 
(9

1.
1)

10
7 

(4
7.

1)
12

0 
(5

2.
9)

85
+

19
 (3

.0
)

61
3 

(9
7.

0)
19

 (4
7.

5)
21

 (5
2.

5)

Ye
ar

 o
f d

ia
gn

os
is

0.
51

2
0.

25
1

20
10

–2
01

2
87

8 
(2

8.
8)

2,
17

4 
(7

1.
2)

70
5 

(4
8.

9)
73

8 
(5

1.
1)

20
13

–2
01

5
1,

02
5 

(2
8.

0)
2,

63
4 

(7
2.

0)
85

6 
(5

1.
0)

82
3 

(4
9.

0)

R
ac

e
0.

02
9

0.
79

2

W
hi

te
1,

58
9 

(2
7.

9)
4,

10
3 

(7
2.

1)
1,

32
1 

(5
0.

2)
1,

30
8 

(4
9.

8)

B
la

ck
19

0 
(3

3.
2)

38
3 

(6
6.

8)
14

3 
(4

9.
1)

14
8 

(5
0.

9)

O
th

er
12

4 
(2

7.
8)

32
2 

(7
2.

2)
97

 (4
8.

0)
10

5 
(5

2.
0)

H
is

to
lo

gy
0.

01
0.

70
2

In
fil

tr
at

in
g 

du
ct

 c
ar

ci
no

m
a

1,
35

6 
(2

9.
2)

3,
28

7 
(7

0.
8)

1,
08

3 
(5

0.
0)

1,
08

3 
(5

0.
0)

Lo
bu

la
r 

ca
rc

in
om

a
27

6 
(2

8.
5)

69
2 

(7
1.

5)
23

3 
(4

8.
6)

24
6 

(5
1.

4)

O
th

er
27

1 
(2

4.
6)

82
9 

(7
5.

4)
24

5 
(5

1.
4)

23
2 

(4
8.

6)

Tu
m

or
 g

ra
de

<
0.

00
1

0.
80

1

W
el

l d
iff

er
en

tia
te

d 
(I)

29
0 

(1
8.

9)
1,

24
7 

(8
1.

1)
28

0 
(5

0.
5)

27
4 

(4
9.

5)

M
od

er
at

el
y 

di
ffe

re
nt

ia
te

d 
(II

)
1,

01
0 

(2
7.

0)
2,

72
9 

(7
3.

0)
89

2 
(5

0.
3)

88
2 

(4
9.

7)

P
oo

rly
 d

iff
er

en
tia

te
d 

(II
I)

60
3 

(4
2.

0)
83

2 
(5

8.
0)

38
9 

(4
9.

0)
40

5 
(5

1.
0)

C
lin

ic
al

 T
 s

ta
ge

<
0.

00
1

0.
31

1

T1
75

0 
(2

2.
7)

2,
55

9 
(7

7.
3)

70
5 

(5
1.

5)
66

5 
(4

8.
5)

T2
94

3 
(3

3.
0)

1,
91

7 
(6

7.
0)

72
4 

(4
8.

6)
76

5 
(5

1.
4)

T3
16

1 
(3

9.
6)

24
6 

(6
0.

4)
97

 (4
8.

3)
10

4 
(5

1.
7)

T4
49

 (3
6.

3)
86

 (6
3.

7)
35

 (5
6.

5)
27

 (4
3.

5)

T
ab

le
 2

 (c
on

tin
ue

d)



Annals of Translational Medicine, Vol 9, No 13 July 2021 Page 7 of 14

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

T
ab

le
 2

 (c
on

tin
ue

d)

C
ha

ra
ct

er
is

tic
s

B
ef

or
e 

P
S

M
A

ft
er

 P
S

M

C
T 

+
 E

T 
gr

ou
p 

(n
=

1,
90

3)
E

T 
gr

ou
p 

(n
=

4,
80

8)
P

 v
al

ue
C

T 
+

 E
T 

gr
ou

p 
(n

=
1,

56
1)

E
T 

gr
ou

p 
(n

=
1,

56
1)

P
 v

al
ue

A
JC

C
 s

ta
ge

 (7
th

 e
d)

<
0.

00
1

0.
31

1

IIA
75

0 
(2

2.
7)

2,
55

9 
(7

7.
3)

70
5 

(5
1.

5)
66

5 
(4

8.
5)

IIB
94

3 
(3

3.
0)

1,
91

7 
(6

7.
0)

72
4 

(4
8.

6)
76

5 
(5

1.
4)

III
A

16
1 

(3
9.

6)
24

6 
(6

0.
4)

97
 (4

8.
3)

10
4 

(5
1.

7)

III
B

49
 (3

6.
3)

86
 (6

3.
7)

35
 (5

6.
5)

27
 (4

3.
5)

B
re

as
t s

ur
ge

ry
 s

tr
at

eg
y

<
0.

00
1

0.
40

5

M
as

te
ct

om
y

85
4 

(2
8.

6)
2,

13
5 

(7
1.

4)
66

3 
(4

8.
9)

69
3 

(5
1.

1)

B
C

S
92

0 
(2

6.
7)

2,
52

9 
(7

3.
3)

81
6 

(5
1.

2)
77

9 
(4

8.
8)

R
ec

on
st

ru
ct

io
n

12
9 

(4
7.

3)
14

4 
(5

2.
7)

82
 (4

8.
0)

89
 (5

2.
0)

P
R

 s
ta

tu
s

<
0.

00
1

0.
95

9

P
os

iti
ve

1,
57

0 
(2

6.
6)

4,
32

9 
(7

3.
4)

1,
34

3 
(5

0.
0)

1,
34

1 
(5

0.
0)

N
eg

at
iv

e
33

3 
(4

1.
0)

47
9 

(5
9.

0)
21

8 
(5

0.
0)

22
0 

(5
0.

0)

R
eg

io
na

l n
od

es
 p

os
iti

ve
<

0.
00

1
0.

95
5

1
1,

06
7 

(2
3.

7)
3,

44
1 

(7
6.

3)
95

0 
(5

0.
2)

94
2 

(4
9.

8)

2
54

8 
(3

5.
7)

98
6 

(6
4.

3)
43

5 
(4

9.
6)

44
2 

(5
0.

4)

3
28

8 
(4

3.
0)

38
1 

(5
7.

0)
17

6 
(4

9.
9)

17
7 

(5
0.

1)

R
ad

ia
tio

n 
th

er
ap

y
0.

06
9

Ye
s

1,
22

9 
(2

9.
1)

2,
98

9 
(7

0.
9)

N
o

67
4 

(2
7.

0)
1,

81
9 

(7
3.

0)

Vi
ta

l s
ta

tu
s

<
0.

00
1

A
liv

e
1,

62
0 

(3
0.

0)
3,

78
9 

(7
0.

0)

D
ea

d
28

3 
(2

1.
7)

1,
01

9 
(7

8.
3)

B
C

, 
br

ea
st

 c
an

ce
r;

 P
S

M
, 

pr
op

en
si

ty
 s

co
re

 m
at

ch
in

g;
 C

T,
 c

he
m

ot
he

ra
py

; 
E

T,
 e

nd
oc

rin
e 

th
er

ap
y;

 O
R

, 
od

ds
 r

at
io

; 
C

I, 
co

nf
id

en
ce

 in
te

rv
al

; 
A

JC
C

, 
A

m
er

ic
an

 J
oi

nt
 C

om
m

itt
ee

 
on

 C
an

ce
r;

 B
C

S
, b

re
as

t-
co

ns
er

vi
ng

 s
ur

ge
ry

; P
R

, p
ro

ge
st

er
on

e 
re

ce
pt

or
.



Lv et al. Omission of CT for older patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

Page 8 of 14

T
ab

le
 3

 U
ni

va
ri

ab
le

 a
nd

 m
ul

tiv
ar

ia
bl

e 
C

ox
 r

eg
re

ss
io

n 
an

al
ys

es
 fo

r 
pr

ed
ic

tiv
e 

fa
ct

or
s 

of
 O

S 
be

fo
re

 a
nd

 a
ft

er
 P

SM

Va
ria

bl
es

B
ef

or
e 

P
S

M
A

ft
er

 P
S

M

U
ni

va
ria

bl
e 

an
al

ys
is

M
ul

tiv
ar

ia
bl

e 
an

al
ys

is
U

ni
va

ria
bl

e 
an

al
ys

is
M

ul
tiv

ar
ia

bl
e 

an
al

ys
is

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

A
ge

 a
t d

ia
gn

os
is

, y
ea

rs

70
–7

4
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

75
–7

9
1.

41
5 

(1
.2

19
–1

.6
43

)
<

0.
00

1
1.

34
4 

(1
.1

53
–1

.5
67

)
<

0.
00

1
1.

66
8 

(1
.3

79
–2

.0
19

)
<

0.
00

1
1.

41
1 

(1
.1

60
–1

.7
17

)
<

0.
00

1

80
–8

4
2.

39
5 

(2
.0

59
–2

.7
86

)
<

0.
00

1
2.

12
6 

(1
.8

07
–2

.5
01

)
<

0.
00

1
2.

78
2 

(2
.1

27
–3

.6
39

)
<

0.
00

1
2.

28
3 

(1
.7

23
–3

.0
25

)
<

0.
00

1

85
+

4.
65

1 
(3

.9
78

–5
.4

39
)

<
0.

00
1

3.
52

8 
(2

.9
66

–4
.1

96
)

<
0.

00
1

5.
68

3 
(3

.7
03

–8
.7

24
)

<
0.

00
1

3.
84

8 
(2

.4
82

–5
.9

65
)

<
0.

00
1

Ye
ar

 o
f d

ia
gn

os
is

20
10

–2
01

2
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

20
13

–2
01

5
0.

97
6 

(0
.8

59
–1

.1
09

)
0.

71
3

0.
93

4 
(0

.7
61

–1
.1

47
)

0.
51

5

R
ac

e

W
hi

te
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

B
la

ck
1.

10
5 

(0
.9

16
–1

.3
33

)
0.

29
6

1.
34

1 
(1

.0
35

–1
.7

38
)

0.
02

6
1.

16
6 

(0
.8

97
–1

.5
15

)
0.

25
2

O
th

er
0.

82
8 

(0
.6

49
–1

.0
56

)
0.

12
8

0.
71

7 
(0

.4
72

–1
.0

91
)

0.
12

1
0.

70
1 

(0
.4

60
–1

.0
68

)
0.

09
8

H
is

to
lo

gy

In
fil

tr
at

in
g 

du
ct

 c
ar

ci
no

m
a

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

Lo
bu

la
r 

ca
rc

in
om

a
1.

15
9 

(0
.9

96
–1

.3
50

)
0.

05
7

1.
21

9 
(0

.9
65

–1
.5

40
)

0.
09

7
0.

09
7

O
th

er
1.

07
0 

(0
.9

23
–1

.2
40

)
0.

37
1.

05
9 

(0
.8

32
–1

.3
49

)
0.

64
1

0.
64

1

G
ra

de

W
el

l d
iff

er
en

tia
te

d 
(I)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

M
od

er
at

el
y 

di
ffe

re
nt

ia
te

d 
(II

)
1.

21
6 

(1
.0

51
–1

.4
05

)
0.

00
8

1.
09

4 
(0

.9
45

–1
.2

67
)

0.
22

9
1.

36
7 

(1
.0

45
–1

.7
88

)
0.

02
3

1.
19

3 
(0

.9
09

–1
.5

64
)

0.
20

3

P
oo

rly
 d

iff
er

en
tia

te
d 

(II
I)

1.
67

1 
(1

.4
21

–1
.9

65
)

<
0.

00
1

1.
43

7 
(1

.2
15

–1
.6

99
)

<
0.

00
1

1.
91

1 
(1

.4
40

–2
.5

36
)

<
0.

00
1

1.
46

4 
(1

.0
95

–1
.9

56
)

0.
01

C
lin

ic
al

 T
 s

ta
ge

T1
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

T2
1.

65
7 

(1
.4

73
–1

.8
64

)
<

0.
00

1
1.

38
9 

(1
.2

30
–1

.5
69

)
<

0.
00

1
1.

65
0 

(1
.3

61
–2

.0
01

)
<

0.
00

1
1.

49
4 

(1
.2

28
–1

.8
17

)
<

0.
00

1

T3
2.

08
8 

(1
.7

02
–2

.5
63

)
<

0.
00

1
1.

78
1 

(1
.4

45
–2

.1
95

)
<

0.
00

1
2.

24
4 

(1
.6

59
–3

.0
36

)
<

0.
00

1
1.

83
6 

(1
.3

50
–2

.4
97

)
<

0.
00

1

T4
3.

43
0 

(2
.5

89
–4

.5
44

)
<

0.
00

1
2.

60
4 

(1
.9

54
–3

.4
70

)
<

0.
00

1
4.

29
9 

(2
.8

23
–6

.5
45

)
<

0.
00

1
3.

80
5 

(2
.4

75
–5

.8
49

)
<

0.
00

1

T
ab

le
 3

 (c
on

tin
ue

d)



Annals of Translational Medicine, Vol 9, No 13 July 2021 Page 9 of 14

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

T
ab

le
 3

 (c
on

tin
ue

d)

Va
ria

bl
es

B
ef

or
e 

P
S

M
A

ft
er

 P
S

M

U
ni

va
ria

bl
e 

an
al

ys
is

M
ul

tiv
ar

ia
bl

e 
an

al
ys

is
U

ni
va

ria
bl

e 
an

al
ys

is
M

ul
tiv

ar
ia

bl
e 

an
al

ys
is

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

H
R

 (9
5%

 C
I)

P
 v

al
ue

A
JC

C
 s

ta
ge

 (7
th

 e
d)

IIA
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

IIB
1.

65
7 

(1
.4

73
–1

.8
64

)
<

0.
00

1
1.

65
0 

(1
.3

61
–2

.0
01

)
<

0.
00

1

III
A

2.
08

8 
(1

.7
02

–2
.5

63
)

<
0.

00
1

2.
24

4 
(1

.6
59

–3
.0

36
)

<
0.

00
1

III
B

3.
43

0 
(2

.5
89

–4
.5

44
)

<
0.

00
1

4.
29

9 
(2

.8
23

–6
.5

45
)

<
0.

00
1

B
re

as
t s

ur
ge

ry
 s

tr
at

eg
y

M
as

te
ct

om
y

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

B
C

S
0.

62
4 

(0
.5

59
–0

.6
98

)
<

0.
00

1
0.

67
9 

(0
.5

69
–0

.8
10

)
<

0.
00

1

R
ec

on
st

ru
ct

io
n

0.
50

8 
(0

.3
57

–0
.7

24
)

<
0.

00
1

0.
62

4 
(0

.3
92

–0
.9

93
)

0.
04

7

P
R

 s
ta

tu
s

P
os

iti
ve

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

N
eg

at
iv

e
1.

50
2 

(1
.2

99
–1

.7
38

)
<

0.
00

1
1.

36
6 

(1
.1

77
–1

.5
85

)
<

0.
00

1
1.

55
1 

(1
.2

51
–1

.9
23

)
<

0.
00

1
1.

31
1 

(1
.0

53
–1

.6
32

)
0.

01
5

R
eg

io
na

l n
od

es
 p

os
iti

ve

1
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

2
1.

06
2 

(0
.9

32
–1

.2
11

)
0.

36
5

1.
01

4 
(0

.8
88

–1
.1

57
)

0.
84

1
1.

07
1 

(0
.8

78
–1

.3
08

)
0.

49
9

1.
04

0 
(0

.8
50

–1
.2

72
)

0.
70

4

3
1.

40
7 

(1
.1

93
–1

.6
59

)
<

0.
00

1
1.

23
7 

(1
.0

44
–1

.4
66

)
0.

01
4

1.
52

4 
(1

.1
89

–1
.9

54
)

<
0.

00
1

1.
32

7 
(1

.0
29

–1
.7

12
)

0.
02

9

S
ys

te
m

ic
 th

er
ap

y

E
T 

al
on

e
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)
1 

(re
fe

re
nc

e)

C
T 

+
 E

T
0.

65
9 

(0
.5

78
–0

.7
52

)
<

0.
00

1
0.

82
4 

(0
.7

09
–0

.9
58

)
0.

01
2

0.
80

8 
(0

.6
80

–0
.9

60
)

0.
01

6
0.

83
1 

(0
.6

99
–0

.9
88

)
0.

03
6

R
ad

ia
tio

n 
th

er
ap

y

Ye
s

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

1 
(re

fe
re

nc
e)

N
o

1.
85

2 
(1

.6
61

–2
.0

64
)

<
0.

00
1

1.
63

1 
(1

.4
60

–1
.8

22
)

<
0.

00
1

1.
63

5 
(1

.3
75

–1
.9

43
)

<
0.

00
1

1.
65

8 
(1

.3
92

–1
.9

76
)

<
0.

00
1

O
S

, 
ov

er
al

l 
su

rv
iv

al
; 

P
S

M
, 

p
ro

p
en

si
ty

 s
co

re
 m

at
ch

in
g;

 H
R

, 
ha

za
rd

 r
at

io
; 

C
I, 

co
nf

id
en

ce
 i

nt
er

va
l; 

A
JC

C
, 

A
m

er
ic

an
 J

oi
nt

 C
om

m
itt

ee
 o

n 
C

an
ce

r;
 B

C
S

, 
b

re
as

t-
co

ns
er

vi
ng

 
su

rg
er

y;
 P

R
, p

ro
ge

st
er

on
e 

re
ce

pt
or

; C
T,

 c
he

m
ot

he
ra

py
; E

T,
 e

nd
oc

rin
e 

th
er

ap
y.



Lv et al. Omission of CT for older patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1082 | https://dx.doi.org/10.21037/atm-21-3097

Page 10 of 14

Figure 1 Kaplan-Meier curves comparing OS for the ET versus CT + ET groups in older BC patients. (A) The whole cohort (n=6,711) 
before PSM. (B) The exact matched cohort (n=3,122) after PSM. OS, overall survival; ET, endocrine therapy; CT, chemotherapy; BC, breast 
cancer; PSM, propensity score matching.

adjuvant ET; however, the proportion of patients who 
received adjuvant CT was only 28.4%, which is similar to 
the proportions reported in previous studies (8,9). We found 
that although the older patients with ER+, HER2– N1 
BC received at least systemic ET, the 5-year OS was only 
79.8%. This shows that although the biological behavior of 
BC in older patients is relatively good, because of certain 
unique aspects of the older population, some patients 
cannot receive standard and complete treatment. Further, 
most older patients have comorbidities, and consequently, 
with respect to the prognosis of BC, older patients do 
not have any specific advantage over their younger 
counterparts. However, in recent years, the life expectancy 
of older patients with BC has increased significantly. It has 
been reported that the average remaining life expectancy 
is almost 16 years for a 70-year-old woman and almost 
7 years for an 85-year-old woman (13). Therefore, for 
older patients with ER+, HER2– N1 BC, the provision of 
adjuvant CT on the basis of age alone may negatively affect 
the long-term prognosis of such patients.

In this study, we found that the use of adjuvant CT 
decreased with increasing age among patients aged  
≥70 years with BC, which is consistent with the findings 
of prior studies (8,14,15). Among older patients, the use 
of adjuvant CT is limited due to a shorter life expectancy 
and the prevalence of comorbidities. Studies have found 

that before the initiation of CT for an older patient with 
BC, the patient’s life expectancy, followed by the benefits 
and risks of treatment, and finally, the patient’s preference 
must all be accounted for (16,17). We should pay attention 
to the evidence that among older patients with BC, the 
number of deaths caused by comorbidities is greater than 
that caused by the cancer itself (18,19). Meanwhile, caution 
should be exercised with respect to hospitalizations for 
adjuvant CT-related adverse events in older patients; in 
one study, it was found that the hospitalization rate among 
women aged >64 years who received CT ranged from 13% 
to 24% (20). Other studies have found that older patients 
are very hesitant to receive adjuvant CT because they are 
more concerned about the functional decline and cognitive 
loss caused by CT than the survival benefits associated with 
CT (21). This is obviously different from the treatment 
preference of younger patients, whose primary concern is 
whether adjuvant CT can cause an improvement in survival. 
Generally speaking, treatment for older patients should be 
individualized, and a multidisciplinary team consultation is 
recommended.

The attributions of cause of deaths in death certificates 
are known to be error-prone and unreliable, especially for 
older persons (22,23). Although the SEER database contains 
information on cause-specific death classifications abstracted 
from state death certificates, we did not use cancer-specific 
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Figure 2 Subgroup analysis of all-cause death in the exact matched cohort (n=3,122) after PSM. PSM, propensity score matching; CT, 
chemotherapy; ET, endocrine therapy; AJCC, American Joint Committee on Cancer; BCS, breast-conserving surgery; PR, progesterone 
receptor.
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survival as an endpoint in this study; instead, we used OS 
as the endpoint. In this study, both before and after PSM, 
Cox multivariable analyses revealed several predictors of 
worse OS, including older age at diagnosis, higher tumor 
grade, larger tumor size, PR–, increased nodal involvement, 
the omission of radiotherapy, and the omission of CT; 
these findings are similar to those reported in previous 
studies (8,9). Meanwhile, both before and after PSM, the 
Kaplan-Meier survival curves and log-rank test revealed 
that the 5-year OS in the CT + ET group was significantly 
better than that in the ET group. Previous meta-analyses 
have suggested that adjuvant CT is associated with a 13% 
lower risk of all-cause death in patients with BC who are 
more than 70 years old (4). Giordano et al. also concluded 
that with respect to patients aged >65 years who had BC 
of clinical stages I–III, adjuvant CT was associated with 
a significant reduction in death from BC among patients 
with ER– and axillary lymph node-positive BC (9). It is well 
known that in BC management, efforts are continuously 
made to de-escalate treatment, especially for older patients 
with ER+, HER2– N1 BC. The prospective RxPONDER 
trial was designed to evaluate the benefits of CT in patients 
with ER+, HER2– N1 BC and recurrence score (RS) ≤25, 
and its results are not expected until 2022 (24). However, in 
the RxPONDER trial, only 11.6% of patients were older 
than 70 years, and only patients with RS ≤25 were enrolled. 
Therefore, even if the results of the RxPONDER trial are 
published, there will still be a lack of significant prospective 
research evidence that can be used to clarify the benefits of 
adjuvant CT in older patients with ER+, HER2– N1 BC. 
Our study represents one of the largest studies performed 
to date, in which the utilization of CT for the treatment 
of patients aged ≥70 years with ER+, HER2– N1 BC and 
the effect of CT on survival were examined. Based on our 
findings, we believe that, at present, it may be premature 
and possibly inappropriate to omit adjuvant CT in this 
set of patients. The findings of this study may provide 
clinicians with accurate information that can be used when 
making decisions regarding the use of adjuvant CT for this 
population.

The exploratory subgroup analysis showed that while 
the benefit of adjuvant CT was significant in the subgroup 
of patients with grade III BC, it was not significant in the 
grades I–II subgroups. Lee et al. concluded that there was a 
significant correlation between tumor grade and RS; 95% 
of patients with well-differentiated tumors had low RS, 
and 56% of patients with poorly/undifferentiated tumors 
had low RS (25). The interim analysis of the RxPONDER 

trial, which was presented at the 2020 San Antonio Breast 
Cancer Symposium, also suggested that adjuvant CT did 
not benefit postmenopausal patients with ER+, HER2– N1 
BC and RS ≤25. Therefore, we speculate that when genetic-
testing tools are not available, tumor grade is an important 
consideration with respect to the use of adjuvant CT for 
older patients with ER+, HER2– N1 BC.

Several limitations of the current study should be 
considered. First, investigations of the SEER database are 
inherently retrospective; consequently, even if statistical 
methods such as PSM are used, problems such as selection 
bias cannot be eliminated completely. Second, this study 
used OS as the endpoint, but OS may be affected by factors 
unrelated to BC, such as life expectancy and comorbidities. 
Third, the SEER database does not provide specific 
information on the CT regimens used, dosages received, 
number of cycles of administered CT, and complications of 
CT. Fourth, the SEER database does not have information 
regarding Ki-67 percentage scores. Fifth, the SEER 
database does not provide accurate information regarding 
ET, and we considered the systemic therapy variable as 
ET. Sixth, the SEER database does not have information 
regarding duration and adherence to ET.

Conclusions

The use of adjuvant CT decreased with increasing age 
among patients aged ≥70 years with ER+, HER2– N1 BC. 
The present results suggest that in this patient population, 
adjuvant CT improved the 5-year OS in the entire cohort; 
however, the subgroup analysis suggested that the benefit 
of CT in grade III subgroup was more significant than 
that in the subgroups of patients with BC of grades I–II. 
However, when decisions related to adjuvant CT are made 
for an older patient with BC, the patient’s life expectancy 
and socioeconomic status, the presence of comorbidities, 
and the benefits and risks of CT all need to be taken into 
consideration.
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