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Purpose: Although adjuvant chemotherapy (CTx) is still recommended for high-risk patients with hormone receptor-
positive and human epidermal receptor (HER)-2-negative breast cancer, recent studies found that selected patients with 
low disease burden may be spared from CTx and receive hormonal treatment (HT) alone. This study aims to evaluate 
the trends of treatment (CTx + HT vs. HT alone) in Korea and to assess the impact on overall survival (OS) according to 
treatment pattern.
Methods: The Korean Breast Cancer Society Registry was queried (2000 to 2018) for women with pT1-2N0-1 hormone 
receptor-positive and HER2-negative disease who underwent surgery and adjuvant systemic treatment (CTx and HT). 
Clinicopathologic factors, change in pattern of treatment over time, and OS for each treatment option were analyzed.
Results: A total of 40,938 women were included in the study; 20,880 (51.0%) received CTx + HT, while 20,058 (49.0%) 
received HT only. In recent years, there has been a steady increase in the use of HT alone, from 21.0% (2000) to 64.6% (2018). 
In Cox regression analysis, age, type of breast and axillary operations, T and N stages, body mass index, histologic grade, 
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INTRODUCTION
The International Agency for Research on Cancer reported a 

total of 19,292,789 cancer cases worldwide in the year 2020. Of 
these, 2,261,419 (11.7%) were breast cancer cases, making it the 
most common cancer. Breast cancer was also the most common 
cancer among women in 2020, accounting for 24.5% of cases 
[1]. In Korea, there have been 28,032 new female breast cancer 
cases reported so far in 2022, and 2,890 deaths are expected 
to occur this year [2]. The 5-year relative survival rate was 
93.3% from 2015 to 2019 [3].  In-depth study and research have 
increased survival over the last decade due to advances that 
promote screening, early diagnosis, treatment, and surveillance.

Adjuvant chemotherapy (CTx) and/or hormonal treatment (HT) 
are standard practices to reduce the risk of relapse according to 
histological, pathological, and immunohistochemical staining 
characteristics of the tumor following surgical treatment [4,5]. 
Adjuvant HT is routine in hormone receptor-positive breast 
cancer, which has the best prognosis among the subtypes. While 
the National Comprehensive Cancer Network suggests CTx in 
select high-risk patients, several studies have shown that some 
of these women do not need such adjuvant CTx. The side effects 
and toxicities of CTx have made it less favorable as routine 
treatment for breast cancer patients.

The current approach to breast cancer has been tailored 
according to individual risk of relapse and predicted sensitivity to 
a particular treatment (e.g., estrogen receptor [ER], progesterone 
receptor [PR], and human epidermal receptor-2 [HER2] status). 
With the advent of gene profiling, personalized treatment was 
refined, and is now more accurate than clinicopathologic factors 
in predicting the risk of distant recurrence following surgery 
[6-9]. Given these data, this study aims to evaluate the trends 
and practice patterns in treatment of breast cancer in hormone 
receptor-positive and HER2-negative patients with limited nodal 
disease in Korea over time and to verify whether adjuvant CTx 
and HT differ in terms of overall survival (OS).

METHODS
The protocol of this study was approved by the Institutional 

Review Board of Korea University Anam Hospital (No. 2019AN 
0062). This study was performed in accordance with the 
Declaration of Helsinki and written informed consent was 
waived due to its retrospective nature.  

Korean Breast Cancer Society Registry
The Korean Breast Cancer Society (KBCS) established a 

registration system in 1996. Since 2001, the KBCS has main-
tained an online registration system to collect and distribute 
nationwide breast cancer information. These data include not 
only physical parameters of breast cancer patients, such as sex, 
age, height, and weight, but also other valuable data for breast 
cancer research, such as molecular subtype, stage, and type of 
surgical procedure [10]. This study analyzed the characteristics of 
breast cancer in Korea using the data registered by the KBCS and 
Korea Central Cancer Registry (KCCR) in 2017 and investigated 
breast cancer treatment over the prior 17 years.

Patients
Inclusion criteria for this study were women entered into 

the database from January 1, 2000 to December 31, 2018 with 
newly diagnosed hormone receptor (ER/PR)-positive and 
HER2-negative invasive breast cancer that was nonmetastatic 
(pT1-2N0-1) and who were treated with mastectomy or breast 
conservation surgery with radiation therapy along with 
adjuvant HT and/or CTx. The Ki-67 level was not considered due 
to the lack of reported data. Patients with unknown histologic 
grades and incomplete personal data were excluded. 

Statistical methods
OS was based on the operative date and the date of death 

or the date of the last follow-up from the data of the KBCS 
and KCCR. Cox regression was used for both univariate and 
multivariate analyses. Differences were considered significant 
at P < 0.05. IBM SPSS Statistics ver. 25 (IBM Corp., Armonk, NY, 
USA) was used for statistical analysis. 

RESULTS
A total of 40,938 patients from a pool of 75,730 patients in 

and presence of lymphovascular invasion were prognostic indicators for OS. There was no significant difference between 
CTx + HT and HT alone in terms of OS (P = 0.126).
Conclusion: Over the years, there has been a shift from CTx + HT to HT alone without a significant difference in OS. 
Therefore, HT alone could be a safe treatment option in selected patients, even those with T2N1 disease.
[Ann Surg Treat Res 2022;103(6):313-322]
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the KBCS Registry were included in the study (Fig. 1). There 
were 20,880 in the CTx + HT group (51.0%) and 20,058 in the 
HT-alone group (49.0%).  The mean age was 50.49 years, and the 
median follow-up time was 65 months.  

In the CTx + HT group, most of the patients (45.8%) were 
40 to 50 years old. The majority had a normal body mass 
index (BMI) (65.2%) and no family history of breast cancer 
(90.8%). Large proportions of women in this group underwent 
breast-conserving surgery (BCS) (61.5%) or axillary lymph 
node dissection (63.5%) and had a pT1 tumor stage (56.4%), 
pN0 stage (57.53%), and histologic grade of II (56.1%) with no 
lymphovascular invasion (LVI) (65.9%). 

In the HT-alone group, the largest proportion of women was 
40–50 years old (39.5%). The majority also had a BMI within the 
normal range (66.4%), had no family history of breast cancer 
(89%), and underwent BCS (72.2%) with sentinel lymph node 
biopsy (SLNB) (70.5%). On histopathology, most had pT1 (86.1%) 
or pN0 stage (93.0%) with a histologic grade of II (57.9%) and no 
LVI (86.9%) (Table 1).

Over time, the number of patients who underwent CTx + HT 
decreased, and the number who underwent HT alone increased 
(Supplementary Table 1). Fig. 2 shows the trends of CTx + HT 
and HT alone over the past 18 years. Omission of CTx steadily 
increased from 21.0% (2000) to 64.6% (2018) and was evident 
in all age groups. For the whole cohort, HT-alone treatment for 
breast cancer surpassed CTx + HT multimodality treatment 
after 2011, and there was a similar crossover for all age groups.  
Although, there was no crossover in the node-positive group, 
patients who underwent CTx steadily decreased over time. Fig. 
3 shows the change in treatment over time according to tumor 
size and nodal status. 

In a univariate analysis for OS, survival decreased as age 
increased, except for women aged 51–64 years (P = 0.639). 
Women who had high BMI and had undergone mastectomy 
and axillary lymph node dissection showed poorer prognosis 
compared to women who had normal BMI and had undergone 
BCS and SLNB. Higher T and N stages, poor histologic grades, 
and LVI were associated with poor OS (Table 2).

In multivariate analysis adjusted for breast operation, axillary 
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Hormone positive/Her2-negative
breast cancer patients in

2000 2018 at KBCSR database
(n = 75,730)

Study population (n = 40,938)

Excluded (n = 34,792)
Male sex (n = 300)
Tis/Tx/T3 4 (n = 9,850)
Nx/N2 3 ( = 5,833)
Mx/M1 (n = 982)
Unknown histologic grade ( = 4,245)
Neoadjuvant or palliative CTx (n = 4,483)
No adjuvant HT (n = 5,638)
BCS without radiation therapy (n = 2,865)
No surgery (n = 116)
Incomplete data (n = 480)

n

n

Fig. 1. Study flow diagram. HER2, human epidermal receptor- 
2; KBCSR, Korea Breast Cancer Society Registry; T, primary 
tumor stage; Tis, T stage in situ; Tx, T stage not determined; N, 
regional lymph node stage; Nx, N stage not determined; M, 
distant metastasis stage; Mx, M stage not determined; CTx, 
chemotherapy; BCS, breast-conserving surgery. 

Table 1. Clinicopathologic characteristics of patients who 
underwent combined chemotherapy and hormone therapy 
(HT) and HT alone

Characteristic Total Chemotherapy 
+ HT group 

HT-alone
 group

No. of patients 40,938 20,880 20,058
Age (yr)    
    ≤40 5,534 3,397 (16.3) 2,137 (10.7)
    41–50 17,485 9,561 (45.8) 7,924 (39.5)
    51–64 13,118 6,602 (31.6) 6,516 (32.5)
    ≥65 4,801 1,320 (6.3) 3,481 (17.4)
Body mass index (kg/m2)
    18.4–24.9 22,192 11,262 (53.9) 10,930 (54.5)
    ≤18.4 1,134 506 (2.4) 628 (3.1)
    ≥25.0 10,404 5,507 (26.4) 4,897 (24.4)
    NA 7,208 3,605 (17.3) 3,603 (18.0)
Family history
    No 30,639 15,664 (75.0) 14,975 (74.7)
    Yes 3,449 1,590 (7.6) 1,859 (9.3)
    NA  6,850 3,626 (17.4) 3,224 (16.1)
Breast operation
    BCS 27,325 12,843 (61.5) 14,482 (72.2)
    Mastectomy 13,613 8,037 (38.5) 5,576 (27.8)
Axillary operation
    SLNB 21,212 7,079 (33.9) 14,133 (70.5)
    ALND 18,654 13,259 (63.5) 5,395 (26.9)
    None 1,072 542 (2.6) 530 (2.6)
pT stage
    1 29,050 11,782 (56.4) 17,268 (86.1)
    2 11,888 9,098 (43.6) 2,790 (13.9)
pN stage
    0 30,212 11,556 (55.3) 18,656 (93.0)
    1 10,726 9,324 (44.7) 1,402 (7.0)
Histologic grade
    I 11,242 4,418 (21.2) 6,824 (34.0)
    II 23,332 11,723 (56.1) 11,609 (57.9)
    III 6,364 4,739 (22.7) 1,625 (8.1)
Lymphovascular invasion
    No 28,051 12,483 (59.8) 15,568 (77.6)
    Yes 8,815 6,466 (31.0) 2,349 (11.7)
    NA 4,072 1,931 (9.2) 2,141 (10.7)

Values are presented as number only or number (%). 
NA, not applicable; BCS, breast conservation surgery; SLNB, 
sentinel lymph node biopsy; ALND, axillary lymph node 
dissection; pT, primary tumor stage; pN, regional lymph node 
stage.
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operation, T stage, N stage, BMI, family history of cancer, 
histologic grade, LVI, and treatment, we found that women 65 
years and older who underwent mastectomy, and who had a 
higher T stage, N stage, and BMI with poor histologic grade and 
LVI showed a poorer prognosis (Table 2, Fig. 4). 

The adjuvant treatment method showed a difference in OS, 
with the HT-alone group having a hazard ratio (HR) of 0.820 (95% 
confidence interval [CI], 0.712–0.944) in the univariate analysis. 
However, after adjusting for other factors in multivariate 
analysis, there was no difference in OS (95% CI, 0.953–1.476; 
P = 0.126). As patient groups had a wide range of follow-up 
periods, we divided and analyzed OS into 3 groups: before 
crossover (2000–2010), during crossover (2011–2012), and after 

crossover (2013–2018). There were no significant differences 
between these 3 groups (2000–2010: HR of 1.22 [95% CI, 0.97–
1.54], P = 0.080; 2011–2012: HR of 0.98 [95% CI, 0.40–2.33], P = 
0.950; 2013–2018: HR of 0.39 [95% CI, 0.05–3.11], P = 0.380).  

DISCUSSION
This study of Korean patterns of breast cancer treatment 

evaluated the trends of adjuvant HT or CTx + HT for the past 
18 years in low-burden, hormone receptor-positive, and HER2-
negative invasive breast cancer in women. This particular 
group is inclined to overtreatment with CTx, with the risks 
outweighing the benefits of such adjuvant therapy.
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Fig. 2. Trends of use of chemotherapy (CTx) with hormonal 
therapy (HT) vs. HT alone with the time by age groups. (A) In 
the whole cohort. (B-E) In women aged ≤40 years (B), 41–50 
years (C), 51–64 years (D), and ≥65 years (E).
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Currently, selection of adjuvant systemic treatment in 
patients with primary breast cancer depends on genomic cancer 
subtype as well as clinical parameters such as grade, tumor 
size, and nodal status [11]. In the last decade, use of adjuvant 
CTx in general has become more popular as a more specific and 
precise application based on tumor biology. It is well accepted 
that luminal B, HER2-positive, as well as triple negative or 
HER2-overexpressing breast cancer patients should undergo 
(neo-)adjuvant CTx. In addition, there is consensus that nodal 
negative luminal A (hormone receptor-positive, HER2-negative, 
and low Ki-67) cancer patients only need adjuvant endocrine 
therapy. Although there have been several reports about the 
CTx benefit in node-positive luminal A cancer [12], we studied 
the change in treatment pattern and survival benefit for a large 
cohort of patients over 18 years in Korea. Although we could not 
conduct a subgroup survival analysis for node-positive patients 
because of the small number of patients and short follow-up 
times, the number of node-positive patients who underwent 
CTx also decreased with time. 

The results of this paper demonstrate that omission of CTx 
is increasing over time, with a shift to HT alone. This pattern 
was seen in all age groups. Although CTx + HT demonstrated 
an advantage over HT in univariate analysis, in multivariate 

analysis adjusted for age, breast and axillary operation, tumor 
and nodal stages, and BMI, this treatment showed no difference 
in OS from those who received HT alone. Because CTx 
targets fast-dividing cells, luminal A tumors, which have low 
proliferation indices, are less appropriate for CTx.

A study by Haque et al. [13] showed the same results. Their 
study on low-grade, luminal A, N1 breast cancer demonstrated 
a steady decline in CTx use, primarily in older patients and 
at academic centers. Although CTx is associated with an OS 
advantage in all age groups, their subgroup analysis revealed 
no OS benefit in women >50 years old. While their study data 
were collected from the United States National Cancer Database 
in over 10 years (2004–2014) with a population of 8,548 cases, 
the current study focused on cases from the Korean national 
database from 2000 to 2018 with a larger study population 
(40,938 cases). Another similar study using data from the 
Korean national database was that of Kim et al. [14] which only 
included 3,076 cases of mucinous breast cancer from 1990 to 
2016. This study also showed no survival benefit of adjuvant 
CTx on most ER+ mucinous breast cancer, regardless of axillary 
lymph node metastasis.

 The elderly population in the present study had the highest 
risk for mortality compared to its younger counterparts and 
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Fig. 3. Trends of use of chemotherapy (CTx) with hormonal therapy (HT) vs. HT alone with the time by the tumor size and 
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showed a significantly superior prognosis for CTx + HT rather 
than HT alone. Breast cancer in elderly women is postulated to 
have a less aggressive biology than that in younger patients, as 
indicated by a higher rate of hormone-receptor-positive tumors, 
lower grade, and lower proliferation rate [15]. On the other hand, 
tumor stage at primary diagnosis in the elderly is commonly 
more advanced [16], probably because of nonparticipation in 
physical exams and screening strategies. Although the elderly 
population has the best response to CTx + HT, this particular 
group poses a major challenge for treatment as there are 
several age-specific factors that need to be considered during 
decision making. Comorbid states and compliance should be 
major considerations for decision making, and these factors 

could have introduced bias into the survival analysis. On the 
other hand, mortality could be due to non-breast cancer-related 
causes, which is very likely in this age group. Therefore, patients 
in this treatment arm should be healthy and able to tolerate the 
prescribed regimen. 

We found that the types of breast and axillary surgery 
were also significant factors for OS. Mastectomy has a 1.79-
fold higher risk compared to BCS on multivariate analysis. 
Although the current standard of treatment for early breast 
cancer is BCS, recent studies have shown an increasing 
number of patients receiving mastectomy who are otherwise 
amenable to conservation. One likely contributing factor is the 
perceived worse outcomes if BCS was to be offered in “high-

Table 2. Univariate and multivariate analyses of overall survival using Cox regression analysis

Variable
Univariate analysis Multivariate analysis

HR (95% CI) P-value HR (95% CI) P-value

Age (yr)  
    ≤40 Reference <0.001
    41–50 0.556 (0.453–0.683) <0.001 0.654 (0.506–0.847) 0.001
    51–64 1.049 (0.859–1.280) 0.639 1.058 (0.814–1.376) 0.672
    ≥65 2.790 (2.272–3.425) <0.001 2.493 (1.874–3.318) <0.001
Body mass index (kg/m2)
    18.4–24.9 Reference 0.009
    ≤18.4 1.464 (1.005–2.133) 0.047 1.312 (0.812–2.119) 0.267
    ≥25.0 1.727 (1.496–1.995) <0.001 1.309 (1.098–1.562) 0.003
Family history
    No Reference
    Yes 0.789 (0.591–1.005) 0.110 NA NA
Breast operation
    BCS Reference
    Mastectomy 2.561 (2.232–2.938) <0.001 1.787 (1.492–2.141) <0.001
Axillary operation
    SLNB Reference
    ALND 3.277 (2.591–4.143) <0.001 2.147 (1.610–2.863) <0.001
pT stage
    1 Reference
    2 2.282 (2.002–2.600) <0.001 1.554 (1.294–1.866) <0.001
pN stage
    0 Reference
    1 2.063 (1.809–2.351) <0.001 1.357 (1.114–1.652) 0.002
Histologic grade
    I Reference <0.001
    II 1.944 (1.601–2.362) <0.001 1.861 (1.431–2.42) <0.001
    III 3.328 (2.700–4.102) <0.001 2.823 (2.110–3.777) <0.001
Lymphovascular invasion
    No Reference
    Yes 1.845 (1.596–2.133) <0.001 1.232 (1.023–1.483) 0.028
Treatment
    Chemotherapy + HT Reference
    HT alone 0.820 (0.712–0.944) 0.006 1.186 (0.953–1.476) 0.126

HR, hazard ratio; CI, confidence interval; NA, not applicable; BCS, breast conservation surgery; SLNB, sentinel lymph node biopsy; 
ALND, axillary lymph node dissection; pT, primary tumor stage; pN, regional lymph node stage; HT, hormone therapy. 
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risk” groups (e.g., young age, ER-negative disease, HER2-positive 
disease) [17]. Hwang et al. [18] further explained that there 
may have been confounding immeasurable patient and tumor 
characteristics not reported in the registry that influenced the 
recommendation for mastectomy over BCS. SLNB had a better 
prognosis than axillary lymph node dissection as this approach 
correlates with a lower nodal stage. Axillary lymph node 
dissection is performed when axillary lymph node metastasis 
is confirmed via SLNB.

Both high histologic grade and presence of LVI were 
independent significant predictors for poor OS. Assessment 
of histologic grade, a composite of tubular differentiation, 

nuclear features, and mitotic activity, is important in evaluation 
of breast cancers and is a required parameter in pathologic 
reporting of breast cancers. It is generally assumed that 
histologic tumor grade plays an important prognostic role in 
early-stage cancers with no or few metastatically involved 
axillary nodes. Presence of LVI in a primary tumor has been 
used as an indication of the ability of the tumor to metastasize 
outside the breast and was recognized to impact the treatment 
plan according to the 2005 St. Gallen consensus meeting [19]. 
The presence of LVI is correlated with lymph node involvement, 
local recurrence, and poor survival in breast cancer, and 20% 
of patients with node-negative breast cancer will experience 
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recurrence and die of systemic disease [20-23]. 
BMI is expected to have an adverse effect on OS. In our study, 

a high BMI showed an HR of 1.3. Berclaz et al. [24] reported that 
being obese or overweight is associated with a poor prognosis 
after breast cancer treatment, and other studies have suggested 
that obesity at the time of cancer diagnosis or prediagnosis 
is associated with poor prognosis for breast cancer patients 
[25,26]. In postmenopausal patients with higher BMI, increased 
synthesis of peripheral estrogen in adipose tissue and reduced 
sex hormone binding globulin might be responsible for the poor 
breast cancer prognosis due to enhanced aromatase activity, 
which may induce and stimulate the growth of abnormal 
mammary cells [27,28].

There are several limitations to this study. The KBCS 
Registry has recorded data since the year 2000, though its 
retrospective nature results in a number of unknown details 
such as contraceptive use, history of breastfeeding, and Ki-67, 
especially in the early years of the registry. This study did not 
consider the type of invasive breast cancer (ductal, lobular, etc.) 
or the type of CTx administered. These missing data may have 
affected the results. Also, there was a wide range of follow-
up times, which could have introduced bias into the survival 
analysis for different time periods. We divided the patients into 
3 groups: before, during, and after crossover (2011–2012). There 
were no statistically significant differences. The main purpose 

of this study was to observe trends in the treatment pattern 
and survival for a large cohort registry over a long time period. 
We did not match patients into groups based on characteristics 
such as propensity score. Nevertheless, a treatment trend was 
observed over the years, and OS was analyzed using a large 
national cohort data set. 

In conclusion, for a selected group of women with hormone 
receptor-positive and HER2-negative early breast cancer and low 
disease burden, adjuvant CTx may not be needed, and HT alone 
can, even in T2N1, achieve the same OS. Given the toxicity 
profile of systemic CTx, shared decision making between the 
physician and patient is needed to individualize treatment 
options.

SUPPLEMENTARY MATERIALS
Supplementary Table 1 can be found via https://doi.

org/10.4174/astr.2022.103.6.313.
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