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Introduction

Japanese women had the highest life expectancy globally 
in 2020 (87.1 years) (1). Breast cancer is the commonest 
female cancer, and in Japan, 26.3% of the 95,257 patients 
diagnosed with this disease in 2016 were >70 years old. 
Many older adults are diagnosed with cancer and although 
many die, they also constitute the majority of cancer 
survivors after treatment. However, the evidence for treating 
older adults is sparse due to their comorbidities, impaired 
organ function and frailty, and consequently various options 
and a decision tree for adequate treatment are needed 
for them. Clinical trials yield very limited data on which 
to base guidelines for standard treatment of older breast 
cancer patients (2). This is mostly because older patients are 
routinely excluded from, or are at least underrepresented 
in, clinical trials (3). In oncological practice this can result 

in frailer older patients receiving less treatment and being 
subject to more frequent adverse events. This results in 
worse outcomes despite the administration of standard 
treatments (4). Consequently, the international standard 
of care remains undefined. In this context, the American 
Society of Clinical Oncology (ASCO) issued a Call inviting 
investigators to assist in developing recommendations for 
improving the evidence base as a critical need relevant to 
cancer therapy in older adults (5). To this end, the Japanese 
Breast Cancer Society (JBCS) launched an annual scientific 
research assessment in 2018 (4). The International Society 
of Geriatric Oncology (SIOG) has also published the 
SIOG 10 priorities initiative to define priorities for the 
advancement of geriatric oncology in 2011, and recently it 
has been updated (6). In this review paper, I focus on the 
current evidence with regard to adjuvant therapy in older 
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patients including Japanese with breast cancer and discuss 
approaches to making treatment decisions, attitudes toward 
health-related quality of life (HRQoL), recommendations 
according to the intrinsic subtypes and how to predict 
adverse events of chemotherapy.

Approaches to decision making for breast 
cancer treatment in older patients

Chronological age is not by itself a robust biomarker and 
treatments standardized for younger patients should also be 
offered to older patients deemed sufficiently fit to be able to 
tolerate it. On the other hand, aggressive treatment might be 
avoided if the patient would be more likely to die from other 
causes. The treatment decision tree is shown in Figure 1  
according to the reference of the NCCN guideline (2). 

First, life expectancy of the older person should be 
considered to determine appropriate treatments. The 
estimate of life expectancy in the Japanese population has 
been provided with a large different range between the upper 
and lower quartiles (7) and as an online tool ‘ePrognosis’ 
is available, which is a 10 year-mortality prediction model 
those was developed and validated in the United States (8).  
The standard of care depends on the older patient’s 
estimated life expectancy (9), and of course must always 
take the patient’s wishes into consideration. On no account 
should the patient receive suboptimal treatment simply 
because of age alone. Second, we should consider whether 
or not breast cancer may affect the patient’s life expectancy. 
In Japan, 48.0% of deaths of breast cancer patients aged 
>75 years were not cancer-specific (n=27,385) (4). Thus, 
life expectancy should be considered as the background 
to selecting suitable therapies, despite being difficult to 
predict accurately. In the US, the effect on life expectancy 
of a diagnosis of breast cancer in older women was 
investigated using the SEER-Medicare database. This was 
accomplished by comparing survivals in two groups, one 
being of 66,000 female breast cancer patients ≥67 years old, 
and the other being controls matched for age, comorbidity, 
prior mammography use, and social demographics (10). 
This study reported the counterintuitive result that women 
diagnosed with ductal carcinoma in situ (DCIS) or stage I 
invasive breast cancer actually had a lower risk of death than 
the controls (HR 0.7, 95% CI: 0.7–0.7 for DCIS: HR 0.8, 
95% CI: 0.8–0.8 for stage I breast cancer). In contrast, there 
was an increased risk of death regardless of age for patients 
with stage II disease (HR 1.1, 95% CI: 1.0–1.2), and for 
stage III or IV disease, breast cancer itself was commonest 

cause of death (10). Third, we should assess the patient’s 
goals and values regarding the management of the cancer 
and if they are consistent with anti-cancer treatment. Finally, 
we consider whether or not the patient can tolerate the 
standard treatment.

Recommendations for older patients according 
to the intrinsic subtypes

The human epidermal growth factor receptor 2 (HER2) 
negative breast cancer (luminal type and triple negative 
type)

Luminal type breast cancer [Estrogen Receptor (ER)+/
HER2–] constitutes 70.0% of the breast cancers in patients 
>75 years of age, and 64.1% in those aged 55–64 years (4).  
Triple negative breast cancer (ER–/HER2–) accounts 
for 14.4% of all breast cancers in patients >75 years old 
and 13.6% in those aged 55–64 years (4). In randomized 
controlled trials (RCTs) of older patients, standard 
cyclophosphamide, methotrexate, and fluorouracil 
(CMF) or cyclophosphamide plus doxorubicin (AC) 
chemotherapy regimens were superior to capecitabine, 
and have been recommended in HER2-negative older 
breast cancer patients (11,12). In another RCTs, docetaxel 
plus cyclophosphamide (TC) was superior to AC in older 
patients as well as younger patients with tolerable adverse 
profiles, although older patients experienced more febrile 
neutropenia with TC and more anemia with AC (13). In 
the retrospective data from the National Cancer Data base 
indicated that on the effect of adding chemotherapy to 
local therapy on overall survival in older women with triple 
negative breast cancer a significant overall survival benefit 
was observed in favor of administering chemotherapy after 
adjusting for age, comorbidity score, and tumour factors 
with propensity-matched analysis (14). It may support 
consideration of chemotherapy in the treatment of women 
aged 70 years or older with triple negative breast cancer (14). 
In another RCTs, docetaxel weekly infusion was not more 
effective than CMF in older women with breast cancer 
and even worsens QOL and toxicity (15). In summarize 
for HER2-negative breast cancer, these data suggest that 
standard combination regimens are efficacious also in older 
patients with acceptable toxicity.

HER2-positive breast cancer

The frequency of such HER2-positive (ER–/HER2+) 
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breast cancers is 5.4% in >75 year-old patients, but >9.8% 
in those aged 55–64 years (4). The proportion of luminal-
HER2 (ER+/HER2+) is 5.3% in patients >75 years old, and 
>8.6% in those aged 55–64 years in Japan (4). Anti-HER-2 
antibody treatments in the adjuvant setting, e.g. trastuzumab 
(16-19), pertuzumab (20), and trastuzumab emtansine 
(T-DM1) (21) are standard therapies, but specific data 
for outcomes of these in older patients are sparse due to 
their underrepresentation in clinical trials. In addition to 

chemotherapy, such anti-HER2 targeting therapies are now 
standard-of-care, but it is still important to demonstrate that 
they do benefit the older patient, without toxicity caused 
by chemotherapy. To this end, we conducted an RCT to 
investigate trastuzumab monotherapy compared with a 
combination of trastuzumab and chemotherapy in women 
aged >70 years with HER2-positive primary breast cancer in 
Japan (RESPECT study, NCT01104935; Figure 2) (22). The 
null hypothesis was that trastuzumab monotherapy would 

Treatment for older patients

Fit patients

Life-prolonging treatment

Frail patients

Vulnerable 
patients

Standard treatment

Palliation

Life expectancy

> Cancer

Yes No

< Cancer

Treatment tolerance

Figure 1 The treatment decision tree in older patients with breast cancer.

Figure 2 RESPECT study CONSORT diagram showing random assignation of patients to receive either trastuzumab monotherapy or 
trastuzumab-plus-chemotherapy as adjuvant treatments (at the investigator’s discretion for selecting from specified regimens on-protocol). 
HER2, human epidermal growth factor receptor type 2; PTX, paclitaxel; DTX, docetaxel; AC, doxorubicin and cyclophosphamide; EC, 
epirubicin and cyclophosphamide; CMF, cyclophosphamide, methotrexate and 5-fluorouracil; TCb, docetaxel and carboplatin.

HER2-positive early breast cancer in older patients
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Stage: I (pT >0.5 cm), IIA, IIB, IIIA / M0
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prove to be non-significantly inferior to trastuzumab plus 
chemotherapy in terms of disease-free survival, and at the 
same time superior regarding safety and HRQoL. However, 
the primary objective of non-inferiority of the monotherapy 
was not met, although the decreased overall survival 
without chemotherapy relative to combination therapy was 
very minor. Hence, it was concluded that in view of the 
lesser toxicity and improved HRQoL profile, trastuzumab 
monotherapy can be a viable option for adjuvant therapy 
in selected older women with breast cancer (23). T-DM1 
is an antibody-drug conjugate which combines the HER2-
targeting properties of trastuzumab with the cytotoxic 
activity of the microtubule-inhibitory agent DM1. Tested in 
the pivotal KATHERINE trial of T-DM1 in the adjuvant 
setting for HER2-positive early breast cancer patients with 
residual invasive disease after completion of neoadjuvant 
therapy, a significantly reduced risk of recurrence or death 
relative to trastuzumab alone was reported (21). Of note, in 
the trial among 743 patients registered, only 126 were older 
than 65 years its hazard ratio was 0.55 (95% CI: 0.22 to 
1.34), no definitive result was obtained.

CGA has the potential to predict adverse events of 
treatment and to identify geriatric problems which reflect 
supports for standard therapy

Despite the difficulty of distinguishing ‘fit’, from ‘vulnerable’ 
and ‘frail’ older patients, the aim should be to offer standard 
treatment to those considered sufficiently fit. To make pre-
treatment decisions, CGA should first be performed. This 
is a cancer treatment planning process following evaluation 
of the general state and vulnerability of older patients from 
multiple different perspectives (24). It has a number of 
multi-disciplinary components, comprising comorbidity, 
physical function, cognitive function, psychological status, 
social support care system, nutrition, and medication (25).  
It may have a potential to predict adverse effects of 
chemotherapy (26,27) and offers the possibility of 
identifying potential geriatric problems for which support 
and additional treatment could be considered (28). The 
Geriatric-8 screening tool, which includes seven items from 
the mini-nutritional assessment and age-related items, may 
be useful for identifying older cancer patients who would 
benefit from undergoing CGA (24). Recently some tools 
to predict severe chemotherapy toxicity in older adults 
with early-stage breast cancer have been developed (29). 
These tools have been employed to identify patients at 
risk and to predict their likely prognosis and whether they 

would be able to tolerate standard therapy. In the opinion 
of most Japanese physicians, it is useful to include CGA in 
clinical trials recruiting older patients (30). Indeed, there is 
an ongoing clinical trial in Japan to test whether CGA can 
reliably predict adverse events and prognosis (registered ID: 
UMIN000037454) (31). This has also been included in a 
phase III study (UMIN000030783) (32).

Considerations regarding HRQoL when making treatment 
decisions in older patients

In addition to adverse events, HRQoL is important in older 
patients due to the negative effects of chemotherapy (11).  
For making appropriate treatment decisions, it is necessary 
to be aware that older and younger patients do not differ in 
their acceptance of chemotherapy, but they have different 
views on balancing survival benefit with immediate QoL 
impairment (33). That is, older patients may be less 
willing to trade an incremental absolute survival benefit 
for a high risk of side effects, loss of independence, and 
cognitive impairment (34-36). Potentially decreased 
QOL, even if only temporary, may be a more important 
consideration of older patients for deciding whether or 
not to accept chemotherapy (37). In the RESPECT study, 
detrimental effects of standard adjuvant chemotherapy in 
older patients, physical and functional well-being, morale, 
and activity capacity are not transient, but last for at least  
12 months (38). In particular during the treatment period, 
the chemotherapy-induced peripheral neuropathy frequency 
was high. On the other hand, after 36 months there was 
no detrimental effects of chemotherapy for any QoL 
items. It would be possible by adding these explanations to 
provide relief for patients seeking standard treatment with 
a combination of chemotherapy and trastuzumab. And also, 
for at least one year care and social support will be required 
when adjuvant chemotherapy is given to older patients (38). 
The European Society for Medical Oncology (ESMO) 
has proposed a Clinical Benefit Scale incorporating both 
toxicity and HRQoL as outcomes when assessing the 
positive and negative impacts of adjuvant therapy (39).

Adverse events of chemotherapy, mainly cardiac toxicity, in 
older patients

Cardiac toxicity caused by anthracycline-containing 
chemotherapy in older patients is well-recognized (40,41). 
Older age and a low left ventricular ejection fraction (LVEF) 
have been unequivocally established as independent predictors 



Annals of Breast Surgery, 2022 Page 5 of 9

© Annals of Breast Surgery. All rights reserved. Ann Breast Surg 2022;6:15 | http://dx.doi.org/10.21037/abs-21-56

of cardiac side effects (42). Therefore, it is crucial to monitor 
the occurrence of such of adverse events in older patients. 
Trastuzumab is also associated with cardiac dysfunction 
and congestive heart failure (CHF) (43-47). In pivotal 
studies (19,48-50), the cardiac event rate was highest in the 
anthracycline-containing trastuzumab patients (1.9–3.8%) 
and lowest in patients who had received the regimen of 
docetaxel, carboplatin, and trastuzumab (TCH) (0.4%) (19).  
As commonly the case, especially for older patients, there 
is little data on cardiotoxicity of anti-HER2 therapy. Those 
studies reporting such data are shown in Table 1. However, in 
the HERA (48), NCCTCN9831 (49), and NSABP B31 (50)  
trials, only 16% of included patients were >60 years of age, 
and whether any over 70 were included was not reported. 
According to a systematic review, cardiac events occurred 
in 5% of older patients (51) in agreement with a large 
observational study assessing the risk of cardiotoxicity as 
5.7% (52). This could be managed, and was associated with 
age (52,53). A larger cohort study regarding treatment 
with trastuzumab in patients over 65 years old has been 
reported; in 2,203 patients the rate of CHF was found to be 
29.4%, whereas this was 18.9% in patients not receiving it 
(P<0.001). Thus, trastuzumab was more often associated with 
CHF [hazard ratio (HR), 1.95; 95% CI: 1.75 to 2.17) (54).  
Of such trastuzumab-treated patients, age >80 years was 

associated with the occurrence of CHF (HR, 1.53; 95% CI: 
1.16 to 2.10), as well as coronary artery disease (HR, 1.82; 
95% CI: 1.34 to 2.48), and hypertension (HR, 1.24; 95% 
CI: 1.02 to 1.50). However, in most cases, cardiotoxicity 
associated with trastuzumab treatment was reversible (55-59).  
Thus, it is crucial to start cardiac function monitoring early, 
considering that most cardiac side effects can be adequately 
managed (54). Although patient factors predicting the 
risk and the likelihood of the recovery of LVEF have not 
been unequivocally identified, troponin I may be such 
a predictive factor in that patients with higher levels of 
troponin I are less likely to recover full cardiac function 
even when provided with heart failure therapy (55). In 
patients with HER2-positive breast cancer, a number of 
studies demonstrated value of changes in global longitudinal 
strain and serum biomarkers, in particular cardiac troponin, 
in predicting cardiotoxicity (60).

Pertuzumab is an anti-HER2 humanized monoclonal 
antibody inhibiting receptor dimerization, a mechanism 
of action different from trastuzumab. In the APHINITY 
trial pertuzumab treatment in the adjuvant setting, together 
with trastuzumab and chemotherapy, led to a significant 
improvement of invasive disease-free survival of HER2-
positive patients with operable breast cancer. However, 
in that trial, only 13% of participants were >65 years 

Table 1 Cardiac safety with anti-HER2 therapy in pivotal studies

Trial Treatment ARM
Percentage of 
older patients

Baseline LVEF 
(%)

CHF (%) Cardiac death (n)

HERA (48) Chemotherapy→H >60 y, 16% ≥55 0.6 0

Chemotherapy 0 1

N9831 (49) AC→P >60 y, 16% ≥50 0.2 1

AC→PH 2.5 1

NSABP B-31 (50) AC→P >60 y, 16% ≥50 0.9 1

AC→PH 3.8 0

BCIRG 006 (19) AC→D No information ≥50 0.4 0

AC→DH 1.9 0

D Carbo H 0.4 0

APHINITY (20) AC→PH/DH; D Carbo H ≥65 y, 13% ≥55 0.3 0

AC→PH/DH/Per; D Carbo H/Per 0.7 0

KATHERINE (21) H ≥65 y, 8% >40 0.6 0

T-DM1 0.1 0

HER2, human epidermal growth factor receptor 2; CHF, congestive heart failure; P, paclitaxel; D, docetaxel; H, trastuzumab; Per, pertuzumab; 
T-DM1, trastuzumab emtansine.
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of age (20). The phase II NeoSphere trial investigated 
combinations of pertuzumab or trastuzumab, or both, with 
docetaxel in the neoadjuvant setting (61). In the 5-year 
analysis a slight increase in left ventricular dysfunction 
occurrence was observed in the pertuzumab group, 
although it was not statistically different (62). In the pivotal 
T-DM1 study as an adjuvant setting, KATHERINE trial 
there was 0.1% cardiac events in the T-DM1 group, 0.6% 
in the trastuzumab group, respectively, although only 8.5% 
was older patients (21). In summary with regard to cardiac 
toxicity, proper monitoring and management of cardiac 
function are mandatory especially in older patients, the 
cooperation with cardiologists is important.

Conclusions and perspectives

I reviewed adjuvant therapy in older patients with breast 
cancer and discussed approaches to decision to treatment, 
weight of HRQoL, recommendations according to the 
intrinsic subtypes and adverse events of chemotherapy. The 
consideration of treatment should be individualized based on 
health status and patient preference besides anatomical and 
biological staging, of note, CGA has the potential to identify 
geriatric problems which reflect support for adequate 
treatment. It is also important to discuss the balance between 
survival and quality of life with older patients.
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