
Abstract. Background/Aim: Elderly patients with early-
stage breast cancer have potentially been underrepresented 
in clinical trials. Thus, treatment strategies for a minority of 
elderly patients with hormone receptor (HR)-negative breast 
cancer may be inadequately informed. Patients and Methods: 
We retrospectively reviewed 126 patients with HR-negative 
breast cancer aged ≥65 years. Patients aged ≥75 years 
(group A) were compared with those aged 65-74 years (group 
B). Of the 126 surgically treated patients, 48 were in group 
A and 78 were in group B. Results: The number of patients 
who did not undergo axillary lymph node surgery was 
significantly higher in group A than that in group B (15% vs. 
2%, respectively, p=0.047). The number of patients who 
received radiotherapy was significantly lower in group A than 
B (13% vs. 44%, respectively, p<0.01). The number of 
patients who did not receive chemotherapy was significantly 
higher in group A than B (79% vs. 23%, respectively, 
p<0.01). Breast cancer-specific survival and overall survival 
showed no significant difference between groups. Conclusion: 
Omission of axillary surgery, radiation, or chemotherapy may 
not have a significant prognostic impact in patients with HR-
negative breast cancer aged ≥75 years. Multiple age-related 
factors complicate the standardization of optimal treatment 
decisions for these patients. 
 

In the Surveillance, Epidemiology, and End Results (SEER) 
program of the National Cancer Institute, an estimated 
297,790 women will be new breast cancer cases in 2023; of 
those 45.8% women will be over 65 years old, and 19.0% 
over 75 years old (1). Compared to younger patients, the 
elderly have a greater variety of comorbidities, such as poor 
organ functions, cognitive function, performance status, and 
social background. Therefore, in many cases, decisions about 
management need to be made on a case-by-case basis.  

The availability of prospective data to guide the treatment 
of elderly patients is limited, because this cohort has potentially 
been underrepresented in clinical trials. Consequently, the 
appropriate decisions required to maintain standards of care 
remain unclear. Elderly patients with breast cancer are often in 
a more advanced stage at the time of diagnosis compared to 
younger patients. One reason for this is that breast cancer 
screening among the elderly has not been adequately 
performed due to a lack of data demonstrating its usefulness 
(2). Most breast cancers in the elderly are likely to have less 
aggressive tumor histology, be estrogen receptor (ER)-positive, 
and human epidermal growth factor receptor (HER2)-negative 
(3-6). Therefore, breast cancer-related survival rates are not 
poor in elderly patients despite the less frequent use of standard 
adjuvant therapies (7). Nevertheless, optimal treatment 
strategies for a minority of elderly patients with hormone 
receptor (HR)-negative breast cancer remain unclear.  

Therefore, we performed a retrospective study of the 
clinical characteristics, treatment modalities, and prognosis 
of elderly patients with operable HR-negative breast cancer.  
 
Patients and Methods 
 
Of the 2,334 breast cancer patients treated surgically at our hospital 
between August 2008 and April 2020, we conducted a retrospective 
cohort study on 126 patients ≥65 years of age with stage I, II, and III 
breast cancer. We excluded patients with incomplete medical records, 
those who had visceral metastases or other active malignancies at the 
time of surgery, those presenting with bilateral breast cancers, and 
those with a personal history of breast cancer. Histologic types with a 
better prognosis, such as mucinous carcinoma and adenoid cystic 
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carcinoma, were excluded. We compared patients with HR-negative 
breast cancer aged 75 years and older with those aged 65-74 years. We 
obtained data from patients’ clinical records. Patient characteristics, 
comorbidities, treatment types, and mortality rates were investigated. 
Regarding the surgical procedure, mastectomy was indicated in cases 
with tumors larger than 3 cm, multicentric tumors, and cases in which 
postoperative radiotherapy could not be performed for some reason, 
and when the patient desired it, while breast-conserving surgery (BCS) 
was indicated in other cases. The patients who underwent BCS were 
recommended to receive adjuvant radiation therapy to the remaining 
breast tissue. The indication for sentinel lymph node biopsy was 
clinically negative axillary lymph node metastasis, performed by dye 
and/or radioisotope methods. If the frozen histological examination 
was positive for metastasis, axillary lymph node dissection was 
performed. Surgical procedures on axillary lymph nodes were omitted 
in patients with multiple comorbidities, reduced organ function, or 
frailty. Patients were followed up every six months for a minimum of 
five years at our hospital, with clinical breast examinations and 
mammograms once a year. This study was approved by our 
institutional review board. 

In all patients, morphological characteristics, such as histologic 
types and grades, were evaluated. ER, progesterone receptor (PgR), 
HER2 statuses were evaluated on formalin-fixed and paraffin-
embedded tissue from core needle biopsy of the primary tumor before 
breast surgery. Cases having an immunohistochemistry score of 3+ or 
positive fluorescence in situ hybridization result were defined as HER2 
positive. HR indicates ER and PgR, and positivity was diagnosed if at 
least 1% of nuclei in the tumor were stained by the immuno-
histochemical method. The pathological TNM and histological 
classifications were registered according to the 8th edition of the Union 
for International Cancer Control staging system (8). 

Data for continuous parameters are reported as median and 
interquartile ranges. Descriptive data are recorded as numbers and 
percentages. To ascertain the clinicopathological characteristics of 
older patients, we used Pearson’s chi-square test and Fisher’s Exact 
test, where appropriate, to determine differences between the two 
age groups. We constructed and compared age-group survival 
curves using the Kaplan–Meier method and log-rank test, 
respectively. All tests were two-sided, and p<0.05 was considered 
statistically significant. Statistical analyses were performed using 
SPSS Statistics (version24, SPSS Inc, Chicago, IL, USA). 

 
Results 
 
Of the 126 surgically treated patients, 48 aged 75 years and 
older (group A) and 78 were 65 to 74 years old (group B) 
(Table I). The median patient age was 81 and 70 years in group 
A and B, respectively. The oldest patient was 94 years of age. 
The characteristics of the breast cancer patients are shown in 
Table I. The clinical T factor was not significantly different 
between the two groups, with T1 and T2 accounting for >80% 
in both groups. There were more clinical N0 cases in group A 
than B (79% vs. 62%, respectively) and fewer clinical N1 cases 
in group A than B (19% vs. 36%, respectively), but the 
difference was not significant. In addition, the clinical stages 
were not significantly different between groups. No significant 
difference in histological type was observed between the two 
groups. There was no significant difference in the histologic 

grade between the two groups, with >40% in grade III. The 
HER2-positive subtype was lower in group A than B (17% vs. 
24%, respectively), and the triple-negative subtype was higher 
in group A than B (83% vs. 76%, respectively), but the 
differences were not significant. Many patients had one or more 
comorbidities (Table II). The proportion of patients without 
comorbidities was 19% and 23% in group A and B, 
respectively. There was no significant difference in 
comorbidities between the two groups. Table III shows the 
results of surgery, radiotherapy, and chemotherapy. Although the 
surgical techniques used were similar in both groups, 
significantly more patients in group A than in group B did not 
undergo axillary lymph node surgery (15% vs. 2%, respectively) 
(p=0.047). The number of patients who received radiotherapy 
was significantly lower in group A than B (13% vs. 44%, 
respectively) (p<0.01). The number of patients who received 
chemotherapy was significantly lower in group A than B for 
both neoadjuvant and adjuvant chemotherapy, and the number 
of patients who did not receive chemotherapy was significantly 
higher in group A than B (79% vs. 23%, respectively) (p<0.01). 
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Table I. Clinicopathologic characteristics by age group. 
 
                                                    Group A ≥75   Group B 65-74   p-Value 
                                                          n=48                  n=78 
 
Median age (IQR)                        81 (77-84)         70 (67-73)              
Mode of detection                                                                            0.311 
  Screening                                     5 (10%)            15 (19%)               
  Clinical                                        36 (75%)           56 (72%)               
  Others                                           7 (15%)              7 (9%)                 
cT                                                                                                      0.330 
  T1, T2                                         43 (90%)           65 (83%)               
  T3, T4                                          5 (10%)            13 (17%)               
cN                                                                                                      0.066 
  N0                                                38 (79%)           48 (62%)               
  N1                                                 9 (19%)            28 (36%)               
  N2                                                  0 (0%)               2 (2%)                 
  N3                                                  1 (2%)               0 (0%)                 
cStage                                                                                               0.352 
  Ⅰ                                                   15 (31%)           16 (21%)               
   Ⅱ                                                 27 (56%)           48 (62%)               
  Ⅲ                                                  6 (13%)            14 (17%)               
Histological type                                                                              0.107 
  Invasive ductal carcinoma         38 (79%)           70 (90%)               
  Invasive lobular carcinoma          4 (8%)               1 (1%)                 
  Others                                           6 (13%)              7 (9%)                 
Histologic grade                                                                               0.568 
  Ⅰ                                                   13 (27%)           20 (26%)               
  Ⅱ                                                  10 (21%)           10 (13%)               
  Ⅲ                                                 20 (42%)           41 (53%)               
  N/A                                               5 (10%)              7 (8%)                 
Sub-type                                                                                            0.307 
  HER2+                                         8 (17%)            19 (24%)               
  Triple Negative                           40 (83%)           59 (76%)               
 
HER2: Human epidermal growth factor receptor 2.



The chemotherapy regimens are summarized according to 
subtype in Table IV. In patients with triple-negative breast 
cancer, the number of patients who received anthracycline or 
taxane was significantly lower in group A than B (10% vs. 53%, 
respectively) (p<0.01). Among patients with HER2-positive 
breast cancer, there was no significant difference in the 
administration of trastuzumab between group A and B (63% vs. 
84%, respectively) (p=0.319). The median follow-up period 
was 49 and 50 months in group A and B, respectively (p=0.476) 
(Table V). The median time to recurrence was similar in group 
A and B (26.5 months vs. 20.5 months, respectively) (p=0.172). 
The mode of recurrence was similar in both groups: no 
recurrence was observed in 78% and 82%, only locoregional 
recurrence in 10% and 4%, only distant metastasis in 8% and 

10%, and locoregional recurrence and distant metastasis in 4% 
and 4% of group A and B, respectively (p=0.525). There was 
no significant difference in vital status between the two groups: 
alive without evidence of disease was 70% and 78%; alive with 
disease was 12% and 10%; and died of breast cancer was 6% 
and 9% in group A and B, respectively (p=0.145). The number 
of deaths from unknown causes was 12% and 3% in group A 
and B, respectively but the difference was not significant 
(p=0.145). Breast cancer-specific survival (BCSS) and loco-
regional recurrence-free survival (LRRFS) were not 
significantly different between the two groups (p=0.627 and 
0.111, respectively) (Figure 1 and Figure 2). Although the 
overall survival (OS) tended to be lower in group A, the 
difference was not significant (p=0.222) (Figure 3).  
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Table II. Comorbidities by age group. 
 
Comorbidities                  Group A                Group B                p-Value 
                                         ≥75 (%),               65-74 (%), 
                                            n=48                       n=78 
 
Heart disease                     10 (21)                     8 (10)                    0.099 
Diabetes                               6 (13)                   11 (14)                    0.798 
Hypertension                     25 (52)                   29 (37)                    0.101 
Lung disease                       5 (10)                     2 (3)                      0.104 
Kidney disease                    3 (6)                       5 (6)                      1.000 
Previous cancer                 10 (21)                   10 (13)                    0.232 
Psychiatric                          4 (8)                       5 (6)                      0.730 
Central nerve                      9 (19)                     6 (8)                      0.063 
Dyslipidemia                    10 (21)                   21 (27)                    0.441 
None                                    9 (19)                   18 (23)                    0.462

Table III. Cancer treatments by age group. 
 
Treatment                              Group A              Group B             p-Value 
                                              ≥75 (%),            65-74 (%), 
                                                  n=48                    n=78 
 
Surgery                                                                                               
  Breast                                                                                            0.500 
  Breast-conserving                18 (38)                 34 (44)                   
  Mastectomy                         30 (62)                 44 (56)                   
Axillar                                                                                              0.047* 
  Sentinel node biopsy          28 (58)                 45 (58)                   
  SNB-Dissection                     4 (8)                     6 (8)                     
  Dissection                              9 (19)                 25 (32)                   
  None                                       7 (15)                   2 (2)                     
Radiation                                  6 (13)                 34 (44)              <0.01* 
Chemotherapy                                                                               <0.01* 
  Neoadjuvant                           4 (8)                   24 (31)                   
  Adjuvant                                6 (13)                 36 (46)                   
  None                                     38 (79)                 18 (23)                   
 
SNB: Sentinel lymph node biopsy. *Statistically significant.

Table IV. Regimen of chemotherapy by subtype. 
 
Regimen of                           Group A              Group B             p-Value 
 chemotherapy                      ≥75 (%)             65-74 (%) 
                                                  n=48                    n=78 
 
For triple negative patients       n=40                   n=59                 <0.01* 
  A and/or T                             4 (10)                 31 (53)                      
  Others                                    0 (0)                   6 (10)                       
For HER2+ patients                  n=8                     n=19                   0.319 
  Trastuzumab                         5 (63)                 16 (84)                      
 
A: Anthracycline; T: taxane; HER2: human epidermal growth factor 
receptor 2. *Statistically significant.

Table V. Outcomes by age group. 
 
Outcomes                                Group               Group B             p-Value 
                                                A ≥75,                  65-74, 
                                                  n=48                    n=78 
 
Follow-up, months,             49 (37-60)         50.5 (29-71)             0.476 
 median (IQR) 
Time to recurrence,            26.5 (21-32)       20.5 (9.5-34)            0.172 
 months, median (IQR) 
Disease recurrence                                                                          0.525 
  None                                   37 (78%)             64 (82%)                     
  Locoregional only               5 (10%)                3 (4%)                       
  Distant only                         4 (8%)                8 (10%)                      
  Locoregional and distant       2 (4%)                 3 (4%)                       
Vital status                                                                                       0.145 
  Alive without                     33 (70%)             61 (78%)                     
   evidence of disease 
  Alive with disease              6 (12%)               8 (10%)                      
  Died of breast cancer           3 (6%)                 7 (9%)                       
  Died of other/                      6 (12%)                2 (3%) 
   unknown cause                         



Discussion 

Elderly breast cancer patients are generally HR-positive and 
their pathological characteristics are low-grade, consistent 
with relatively favorable tumor biology (3-6). Owing to these 
characteristics, the breast cancer-specific survival of elderly 
patients is deemed not to low, despite less frequent use of 
standard adjuvant therapies (5). Loss of bone mineral density 
is a problem with aromatase inhibitor therapy for elderly 
patients with HR-positive breast cancer, but has been shown 
to be preventable with oral bisphosphonate (9). However, the 
prognosis of elderly patients with HR-negative breast cancer 
remains unclear. This study found that LRRFS tended to be 
lower in those aged 75 years and older than those aged  
65-74 years, although the difference was not significant. 
However, the BCSS was similar in both the groups. 
Although OS was not significantly different, it tended to be 
lower in the 75 years and older group than in the 65 to 74 
years old group, probably due to the higher number of deaths 
from unknown causes in the 75 years and older group. 

With regard to surgery for elderly patients with breast 
cancer, standard surgical approaches are recommended in 
most patients with minimal comorbidities and are expected 
to have a relatively long-life expectancy. Surgery for elderly 
patients with breast cancer may be considered as safe as that 
for younger patients (10, 11). Although elderly patients with 
breast cancer tend to undergo mastectomy compared to 
breast-conserving surgery (BCS) and omit axillary lymph 
node surgery, the BCSS rate was similar among age 
categories (7, 12, 13). In particular, omitting axillary surgery 
has little effect on OS, particularly in women aged≥75 years, 
and studies indicate a local progression of less than 10%, 

which, in most cases, can be controlled with either further 
surgery or radiotherapy (14, 15). Many of these reports 
include mainly results of HR-positive breast cancers, and it 
is not clear what the consequences of omitting surgery of the 
axillary lymph nodes would be in HR-negative breast 
cancers. One retrospective study showed that not performing 
radiotherapy and axillary lymph node dissection had no 
effect on 5-year disease-free survival, OS, or BCSS in 
elderly patients with breast cancer, irrespective of breast 
cancer subtypes (16). In this study, BCS was similar in 
approximately 40% of patients in both groups, but omission 
of axillary surgery was more common in those over 75 years 
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Figure 1. Kaplan–Meier curve of breast cancer-specific survival. Figure 2. Kaplan–Meier curve of loco-regional recurrence-free survival.

Figure 3. Kaplan–Meier curve of overall survival.



than those who were 65-74 years old. Although no 
significant differences were found, LRRFS tended to be 
lower in those over 75 than those in the 65 to 74 years old 
group, possibly due to the omission of axillary lymph node 
dissection. However, the BCSS was similar in both groups. 

Omission of radiotherapy is acceptable in elderly patients 
with stage I and HR-positive breast cancer when endocrine 
therapy is used. In the Cancer and Leukemia group-B-initiated 
CALGB 9343, a randomized trial comparing the efficacy of 
radiation therapy in older women with HR-positive, clinical 
stage Ⅰ breast cancer, there were no significant differences in 
BCSS or OS between the tamoxifen and radiation therapy and 
tamoxifen alone groups (17). In the PRIME II trial, a 
randomized phase III trial of patients with HR-positive, low-
risk, and 65 years or older breast cancer with or without 
radiotherapy after breast-conserving surgery, regional 
recurrences, and OS at five years were identical between the 
two treatment groups (18). However, the effects of omitting 
radiotherapy in elderly patients with HR-negative tumors are 
not well understood. Although the number of patients was 
small, local recurrence occurred in six of 65 non-irradiated 
patients with HR-negative tumors compared to no recurrence 
in the 55 irradiated patients in the PRIME II trial (18). In one 
study using SEER data to evaluate the impact of radiotherapy 
among elderly (≥80 years) patients with HR-negative breast 
cancer, the difference in the need for future mastectomy was 
3.4% vs. 6.9% (p=0.05) with or without radiotherapy, 
respectively, with a smaller magnitude of effect from 
radiotherapy (19). In our study, there was significantly more 
omission of radiotherapy in those over 75 years than those 
who were 65 to 74 years old. The LRRFS and BCSS were 
similar in both groups, although LRRFS tended to be lower in 
those over 75 years than those who were 65-74 years old, 
suggesting that omission of radiotherapy may not have a 
significant impact on the prognosis of elderly patients with 
breast cancer aged ≥75 years. 

Chemotherapy demonstrated a survival benefit for women 
aged 67-79 years with ER-negative lymph node-positive disease 
(20, 21). It has been widely reported that age alone is not a 
contraindication for chemotherapy because chemotherapy 
results in similar prolonged survival and reduced recurrence in 
older women and younger patients. By contrast, although 
primary systemic chemotherapy was omitted more frequently 
in elderly patients, the BCSS was similar between age 
categories (7). In the present work, there was significantly more 
omission of chemotherapy in those aged 75 years and older than 
65 to 74 years old, but the BCSS was comparable. 
Individualized therapies that consider the patient’s general 
status, comorbidities, and life expectancy remain the key to 
optimal outcomes, both from the perspective of cancer outcome 
and preserving the quality of life. Recently, molecular-targeted 
agents have been increasingly applied to clinical practice: 
CDK4/6 inhibitors have been shown to be effective in patients 

with HR-positive HER2-negative breast cancer, and their 
efficacy and toxicity have been reported to be similar in patients 
over 75 years of age as in those under 75 years of age (22). 
Novel targeted cancer treatments with a better safety profile 
than standard chemotherapy would provide further opportunities 
for improving outcomes, especially for subtypes with limited 
options currently, such as HR-negative disease. In particular, in 
patients with HER2-positive breast cancer, adjuvant 
trastuzumab monotherapy can be considered an option for 
selected elderly patients (23). In our study, the use of 
trastuzumab was similar in both the 75 years and older group 
and the 65-74 years old group of patients with HER2-positive. 

As this was a retrospective observational study with a 
small number of patients, there might be selection bias and 
residual confounding by factors for which we did not have 
data. In addition, it is possible that only patients in good 
general condition who could undergo surgery were selected 
by the attending physician, especially in those patients aged 
75 years and older. In addition, comprehensive geriatric 
assessments such as the Charlson Comorbidity Index or other 
methods, were not performed in this study. Further research 
is required to determine the overall tolerability and outcomes 
of various treatment regimens in elderly patients. 
 
Conclusion 
 
In this study of patients with HR-negative breast cancer who 
underwent surgery, omission of axillary surgery, radiotherapy, 
or chemotherapy was significantly more common in patients 
aged ≥75 years than in those aged 65-74 years. Nevertheless, 
there were no significant differences in BCSS, LRRFS, and OS 
between the two groups, suggesting that it may be possible to 
omit these treatments by selecting patients appropriately. Even 
in patients with HR-negative breast cancer, it is important to 
select the optimal treatment for elderly breast cancer patients 
over 75 years of age, considering the patient's general status, 
comorbidities, life expectancy, wishes, and treatment-related 
adverse events. 
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