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Can chemotherapy be omitted for patients  
with N0 or N1 endocrine-sensitive breast cancer  
treated with gonadotropin-releasing hormone  
agonist and tamoxifen?
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INTRODUCTION
In the last 2 decades, there have been numerous studies 

aimed at determining the gene expression signatures of tumors 
in order to better identify patients who could benefit from 

adjuvant systemic chemotherapy and those who could safely 
forgo it [1-4]. The increased use of gene expression profiling has 
led to the omission of chemotherapy for patients with certain 
types of breast cancer. 

Women younger than 35 years comprise 9.5%–12% of 
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Purpose: Whether administering chemotherapy followed by tamoxifen plus a gonadotropin-releasing hormone (GnRH) 
agonist to treat patients with lower-risk hormone receptor (HR)-positive, human epidermal growth factor receptor 2 
(HER2)-negative breast cancer provides a greater benefit than administering tamoxifen plus GnRH agonist alone remains 
unclear. This study aimed to compare the outcomes of propensity score-matched (PSM) patients who underwent these 2 
types of treatment plans.
Methods: This retrospective study included patients treated at our institution between 2009 and 2019. Eligible patients had 
HR-positive, HER2-negative, invasive breast cancer who had undergone surgery. There were 579 patients with HR-positive, 
HER2-negative breast cancer who were treated with a GnRH agonist and tamoxifen; patients with pathologic N2 and those 
who received neoadjuvant chemotherapy were excluded. After 1:1 PSM of patients who underwent GnRH agonist treatment 
and tamoxifen with versus without chemotherapy, 122 patients from these 2 groups were analyzed. Survival rates were 
calculated using the Kaplan-Meier method and compared via the log-rank test.
Results: After PSM, there were no significant differences in several baseline characteristics between the 2 groups. After a 
median follow-up of 62.8 months, the patients in both groups demonstrated similar outcomes with no significant difference 
in disease-free survival (P = 0.596).
Conclusion: Patients derived no significant survival benefit from undergoing a chemotherapy regimen before receiving 
tamoxifen and GnRH agonist therapy compared to forgoing such chemotherapy.
[Ann Surg Treat Res 2023;105(1):31-36]
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patients with breast cancer in Asia; this rate is higher than 
that of 4% found in Western countries [5]. Moreover, younger 
premenopausal women exhibit worse overall survival than 
older pre- and perimenopausal counterparts regardless of 
lymph node status or tumor size [6]. It has been proposed 
that the endocrine-associated effects of chemotherapy alone 
are insufficient to treat young women with estrogen receptor-
positive breast cancer [7,8]. However, there is limited evidence 
that young patients with breast cancer gain a survival benefit 
from adjuvant tamoxifen after chemotherapy because of 
endocrine therapy resistance, which in turn necessitates 
additional treatments. Given that chemotherapy is thought to 
elicit ovarian function suppression (OFS) rather than producing 
a direct cytotoxic effect, such additional interventions include 
direct OFS using gonadotropin-releasing hormone (GnRH) 
agonists or surgical ablation. Premenopausal women usually 
experience improved survival after chemotherapy, and adding 
OFS may further reduce recurrence [9]. 

According to the Trial Assigning Individualized Options for 
Treatment (TAILORx), adjuvant endocrine and chemo-endocrine 
therapies had similar effects in women with hormone receptor 
(HR)-positive, human epidermal growth factor receptor 2 
(HER2)-negative, axillary node-negative breast cancer who had 
midrange 21-gene recurrence scores [10,11]. The ‘Rx for Positive 
Node, Endocrine Responsive Breast Cancer’ study expanded the 
eligibility criteria of the TAILORx trial to include patients with 
1–3 involved lymph nodes (as such patients are often considered 
to be at higher risk), and found that adjuvant chemotherapy 
does not benefit such patients who have a recurrence score of 
25 or lower [12,13]. Given this background, additional research 
may improve the identification of patients who can safely omit 
chemotherapy while accumulating additional evidence that OFS 
can in fact be a substitute for it. 

To achieve this goal, it is necessary to compare the outcomes 
and genetic profiles of premenopausal patients who received 
only hormone therapy such as a GnRH agonist and tamoxifen 
to those who received chemotherapy combined with hormone 
therapy. Such studies may be of relevance given that the 
proportion of premenopausal patients is higher in Korea than 
in Western countries.

In this study, we compared survival rates between 
premenopausal patients with HR-positive breast cancer who 
underwent chemotherapy before OFS versus those who were 
only treated with a GnRH agonist and tamoxifen. Given that 
genetic profiles are currently insufficient indicators of treatment 
strategy, our findings ought to serve as a strong foundation for 
future prospective studies of this topic.

METHODS
This study was approved by the Institutional Review Board 

of Korea Cancer Center Hospital (No. KIRAMS 2021-10-003), 
and the informed consent requirement was waived owing to its 
retrospective nature.

Patient selection
We retrospectively investigated the medical records of 5,741 

patients who were newly diagnosed with primary invasive HR-
positive, HER2-negative breast cancer between January 2009 
and December 2019 and who underwent curative surgery. 
Only patients treated with a GnRH agonist were included, 
whereas the exclusion criteria included those with a history 
of other primary malignancies, de-novo stage IV breast cancer, 
pN2 breast cancer, pT3 breast cancer, and treatment with 
neoadjuvant chemotherapy or endocrine therapy. 

Statistical analysis
Clinical parameters were compared using the chi-square 

test or Student t-test as appropriate. Disease-free survival was 
defined as the interval between diagnosis and the detection 
of progression; i.e., locoregional recurrence, distant metastasis, 
contralateral breast cancer, another primary tumor, or death 
from any cause. Invasive disease-free survival was defined as 
the interval between diagnosis and the detection of distant 
metastasis. Overall survival was defined as the interval 
between diagnosis and death from any cause. Survival 
analysis was performed using the Kaplan-Meier method, with 
differences assessed using the log-rank test.

For real-world comparisons, we used a propensity score 
matching (PSM) model by matching potentially confounding 
factors. Matching factors were age at diagnosis, pathologic T 
stage, pathologic N stage, histologic grade, and type of surgery. 
The match ratio for the 2 groups was 1:1 with a match tolerance 
of 0.1. Pathologic T and N stage and histologic grade were 
included as covariates when performing multivariate logistic 
regression for calculating the propensity score. A P-value of 
<0.05 was considered statistically significant.

RESULTS

Patient characteristics
The patients’ demographics and characteristics of their 

tumors are presented in Table 1. Data from 579 patients 
were eligible for this analysis. Before PSM, the 444 patients 
in the non-chemotherapy group were older than the 135 in 
the chemotherapy group (45.3 ± 4.7 vs. 41.3 ± 5.1, P < 0.001). 
Patients in the non-chemotherapy group had significantly 
lower T and N stages than those in the chemotherapy 
group (P < 0.001); histological grades were also significantly 
different. There were more patients with N0 stage in the non-
chemotherapy group than there were in the chemotherapy 
group (90.3% vs. 54.8%) while the opposite was true for patients 
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with N1 stage (9.7% vs. 45.2%). The non-chemotherapy group 
comprised a greater proportion of patients with stage IA disease 
than did the chemotherapy group (75.0% vs. 31.9%) whereas 
the opposite was true for stage II disease (23.0% vs. 63.7%, P < 
0.001). The non-chemotherapy group also comprised a greater 
proportion of patients with grades 1 and 2 disease than did the 
chemotherapy group (90.5% vs. 77.0%) whereas the reverse was 
true for grade 3 disease (9.5% vs. 23.0%, P < 0.001).

After PSM, 244 patients (122 in each group) were analyzed 
(Table 2). In contrast to findings before PSM, there were no 
significant differences in age at diagnosis, pathologic T and N 
stages or in histologic grade between the groups. The median 
follow-up period was 62.8 months (range, 2–144 months).

Several different chemotherapy regimens were used. 
Doxorubicin plus cyclophosphamide (AC), AC followed 
by docetaxel, AC followed by paclitaxel, AC followed by 
weekly paclitaxel, cyclophosphamide plus methotrexate and 
5-fluorouracil, and docetaxel plus cyclophosphamide were used 
in the chemotherapy group (Table 3).

All patients received OFS. Goserelin was used for GnRH 
agonist and GnRH agonist was administered for 2 years. After 
diagnosis of breast cancer, 8 patients received oophorectomy 
and 3 patients received oophorectomy after the use of GnRH 
agonist. After 2 years of GnRH agonist administration, 4 
patients were confirmed to have menopause and treatment was 
changed to aromatase inhibitor from tamoxifen. Aromatase 
inhibitors were used in 11 patients; 4 patients used letrozole 
and 7 patients used anastrozole.

Table 2. Patients’ characteristics after propensity score 
matching

Characteristic 
Chemotherapy

P-value
No (n = 122) Yes (n = 122)

Age (yr) 42.1 ± 5.3 41.8 ± 5.0 0.757
pT 0.235

T1 80 (65.6) 71(58.2)
T2 42 (34.4) 51 (41.8)

pN 0.229
N0 83 (68.0) 74 (60.7)
N1 39 (32.0) 48 (39.3)

Stage 0.233
IA 53 (43.4) 43 (35.2)
IB 9 (7.4) 6 (4.9)
II 60 (49.2) 73 (59.8)

Histologic grade 0.869
 1 and 2 99 (81.1) 100 (82.0)

3 23 (18.9) 22 (18.0)
Breast surgery 0.871

Breast-conserving surgery 98 (80.3) 99 (81.1)
Mastectomy 24 (19.7) 23 (18.9)

Values are presented as mean ± standard deviation or number (%). 

Table 1. Patients’ characteristics before propensity score 
matching

Characteristic 
Chemotherapy

P-value
No Yes

No. of patients 444 135
Age (yr) 41.3 ± 5.08 45.3 ± 4.73 <0.001
pT <0.001

T1 364 (82.0)
T2 80 (18.0)

pN <0.001
N0 401 (90.3)
N1 43 (9.7)

Stage <0.001
IA 333 (75.0)
IB 9 (2.0)
II 102 (23.0)

Histologic grade <0.001
1 and 2 402 (90.5)

 3 42 (9.5)
Surgery <0.001

Breast-conserving surgery 397 (89.4) 107 (79.3)
Mastectomy 47 (10.6) 28 (20.7)

Values are presented as number only, mean ± standard deviation, 
or number (%). 

Table 3. Chemotherapy regimen

Variable Before PSM (n = 174) After PSM (n =122)

AC 53 (39.3) 52 (42.6)
AC followed by docetaxel 9 (6.7) 7 (5.7)
AC followed by paclitaxel 41 (30.4) 34 (27.9)
AC followed by weekly paclitaxel 3 (2.2) 2(1.6)
CMF 13 (9.6) 12 (9.8)
TC 16 (11.9) 15 (12.3)

Values are presented as number (%).
PSM, propensity score matching; AC, doxorubicin plus cyclophosphamide; CMF, cyclophosphamide plus methotrexate and 
5-fluorouracil; TC, docetaxel plus cyclophosphamide. 

Juhyeon Lee, et al: Ovarian function suppression without chemotherapy for N0/N1 breast cancer
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Survival analysis
Before PSM, the disease-free survival was 128.7 months 

in the non-chemotherapy group and 137.4 months in the 
chemotherapy group (P = 0.686) (Fig. 1). After PSM, the disease-
free survival was 118.1 months in the non-chemotherapy group 
and 133.8 months in the chemotherapy group (Fig. 2), with no 
significant difference between the groups (P = 0.596).

Invasive disease-free survival was 128.7 months in the non-
chemotherapy group and 137.4 months in the chemotherapy 
group before PSM (P = 0.594) (Fig. 3). After PSM, invasive 
disease-free survival was 130.8 months in the non-
chemotherapy group and 138.2 months in the chemotherapy 
group (P = 0.599) (Fig. 4).

Overall survival could not be calculated because all cases 
were censored; only a single patient (from the chemotherapy 
group) died.

DISCUSSION
We found that the outcomes of patients with HR-positive, 

HER2-negative N0 or N1 breast cancer who received only 
adjuvant endocrine therapy with OFS without chemotherapy 
were not inferior to those who received the same treatment 
with additional adjuvant chemotherapy. To the best of our 
knowledge, ours is the first study to demonstrate that adding 
chemotherapy to ovarian suppression and tamoxifen treatment 
does not provide an additional survival benefit for patients with 
HR-positive, HER2-negative breast cancer with pN0 and pN1 
stages.

Nowadays, OFS alone or after chemotherapy or endocrine 
therapy alone is the main treatment option for patients with 
HR-positive, HER2-negative early-stage breast cancer [14]; 
however, the effectiveness of chemotherapy is unclear. Results 
from the TAILORx trial indicated that chemotherapy was 
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Fig. 1. Disease-free survival (DFS) before propensity score-
matching analysis. Endocrine therapy includes gonadotropin-
releasing hormone agonist plus tamoxifen.
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Fig. 2. Disease-free survival (DFS) after propensity score-
matching analysis. Endocrine therapy includes gonadotropin-
releasing hormone agonist plus tamoxifen.
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Fig. 3. Invasive disease-free survival (DFS) before propensity 
score-matching analysis. Endocrine therapy includes 
gonadotropin-releasing hormone agonist plus tamoxifen.
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Fig. 4. Invasive disease-free survival (DFS) after propensity 
score-matching analysis. Endocrine therapy includes 
gonadotropin-releasing hormone agonist plus tamoxifen.
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beneficial in part owing to the inclusion of OFS among women 
aged <40, 40–45, and 45–50 years [11]. This might be explained 
(at least partially) by an ovarian suppression effect associated 
with premature menopause induced by chemotherapy; 
however, it remains unclear whether similar benefits could 
be achieved with OFS plus an aromatase inhibitor instead of 
chemotherapy [15,16]. 

Sa-Nguanraksa et al. [17] demonstrated that premenopausal 
women with HR-positive, node-negative early breast cancer 
who received adjuvant treatment with GnRH agonist and 
tamoxifen had similar survival outcomes as those treated with 
adriamycin, cyclophosphamide, and tamoxifen, while their 
quality of life was actually improved. It was therefore suggested 
that the effect of chemotherapy in premenopausal women was 
in its eliciting OFS. Studies performed to date have compared 
tamoxifen plus chemotherapy or OFS plus chemotherapy to 
chemotherapy alone, given that these are standard treatments 
for premenopausal HR-positive, node-negative patients. 
However, there have been no studies comparing patients who 
underwent OFS without chemotherapy to those who received 
both treatments; even patients in all cohorts of the ‘Suppression 
of Ovarian Function Trial’ had undergone chemotherapy [18]. 
Our study is therefore meaningful given our evidence that OFS 
can substitute for chemotherapy.

Many chemotherapy agents have favorable toxicity profiles; 
however, a substantial number of patients might still 
experience toxicity owing to adjuvant chemotherapy without 
achieving clear benefits. Even though longer overall survival is 
well-established, the adverse effects of chemotherapy (whether 
acute or late occurring) are a major factor in treatment outcomes 
and quality of life. Moreover, remedies administered to relieve 
such adverse effects have their own setbacks; for example, the 
risk of developing secondary leukemia doubles following the 
administration of granulocyte colony-stimulating factor [19-21]. 
There is also an increased risk of leukemia and myelodysplastic 
syndromes in patients with breast cancer who have been 
treated with alkylating agents and topoisomerase-II inhibitors 
such as anthracyclines [22]. Moreover, alopecia is considered 
one of the most notable side effects of chemotherapy for 
patients with breast cancer and can cause them to refuse 
treatment owing to the distress and trauma of hair loss even if 

clinicians do not consider this a serious complication [23].
Limitations of our study included that it was retrospective 

and was performed at a single institution. Moreover, both 
groups included premenopausal women only with a mean age 
under 50 years. Considering the side effects and uncertain 
effectiveness of chemotherapy, it will be important to identify 
patients in whom such treatment can safely be omitted, and 
our study ought to serve as a starting point for wider-scope 
randomized trials that involve testing gene expression. 

In conclusion, we demonstrated the lack of any additional 
benefit to adding chemotherapy to OFS treatment of 
premenopausal HR-positive HER2-negative patients with pN0 
and pN1 breast cancer patient. These results could be the basis 
for larger-scale prospective studies. 
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