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Practice Points
�� Breast cancer mortality rates have decreased in recent years for younger women but not 

for elderly patients.

�� Upper age limit extension for mammographic screening benefits should be balanced 

with costs.

�� Older women usually show less aggressive tumors with hormonal receptors.

�� Frailty is an essential part of geriatric assessment, which is crucial to choose the 

appropriate treatment for elderly women.

�� Primary systemic treatment should be considered to obtain tumor shrinkage and 

improve the surgical options, to test the treatment response and to improve long-term 

disease-free survival; close monitoring of efficacy and toxicity should be mandatory.

�� Age should not represent a contraindication for breast-conservative surgery and breast 

reconstruction. The real advantage of axillary surgery in older breast cancer patients is 

still controversial.

�� There is still no subgroup of older patients in whom radiotherapy after breast-

conservative surgery can be systematically omitted and the choice should be balanced 

depending on hormonal receptor status, quality of life and the possible need of a second 

surgery at relapse.

�� Endocrine therapy remains the most widely used form of adjuvant treatment for breast 

cancer in older women. Aromatase inhibitors have shown a longer disease-free survival 

rate, alone or in a switch strategy after 2–3 years on tamoxifen to balance and optimize 

side-effect management.
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Epidemiology
The International Conference on Harmonisation 
of Technical Requirements for Registration of 
Pharmaceuticals for Human Use guidelines for 
industries conventionally identify the geriatric 
population as the age-group composed of indi-
viduals who are ≥65 years of age, recommend-
ing, however, the inclusion of a good number of 
very old individuals with multiple comorbidities, 
in order to obtain a realistic representation of the 
old population [1]. 

A study by Emilio Zagheni from the 
Max Planck Institute of Rostock, Germany, 
demonstrated how average CO

2
 emission per 

capita tails off from 65  years of age, due to 
lifestyle changes caused by age and by retirement 
from work [2].

Lacking a universally accepted definition 
of old age, conventionally, elderly starts at 
65 years of age, which is the retirement age in 
most developed countries. Also according to 
comorbidities and performance status, the age of 
65 years is the time when an individual becomes 
unable to actively contribute to society [3].

According to the 2005 European Commission 
Green Paper “Confronting demographic change: 
a new solidarity between the generations”, in the 
period between 2005 and 2050, the number of 
individuals in the age group between 65 and 

79  years (old people) will reach 44% of the 
population, and the number of very old people 
(≥80 years old) will increase by 180%.

We can estimate that in Europe by 2007 
cancer prevalence was 3% in the general 
population, while in the old population this 
prevalence increases to 15% [4]. Six sites are most 
frequently affected in older women, representing 
just over 50% of all cancer cases: breast (18%), 
colon-rectum (13%), lung (11%), stomach (6%) 
and uterus (6%) [5].

A distinguishing aspect of cancer is a strong 
and steady increase in prevalence, rapidly 
expanding with increasing age. The increased 
incidence of cancer with age is constant in both 
men and women, and this trend is observed 
in the great majority of tumors of epithelial 
origin, such as breast or lung cancer, and in 
non‑Hodgkin lymphomas as well, up to the 
ninth decade of life [6].

Increased cancer risk requires years of 
prolonged exposure to certain lifestyles (smoking, 
reproductive choices, hormonal treatments, 
occupational exposures), that mount in parallel 
with the increase of age. Aging by itself should 
not be considered an independent risk-factor of 
developing a tumor, but an indirect indicator of 
risk, pointing out the exposure time to relevant 
carcinogens during life [7–9].

�� Age by itself does not represent an absolute exclusion criteria for chemotherapy; 

however, little chemotherapy data is available on elderly patients; even less is present on 

the association of two or more drugs due to the consequence of increased toxicity.

�� More research is needed to examine in depth and to provide more information about 

breast cancer in elderly women, with dedicated trials or alternative study designs, in 

order to optimize management and to avoid undertreatment.

SUMMARY:	 Despite 40% of breast cancers being diagnosed in women older than 

65 years of age in developed countries, we are far from fully understanding the biology and 

optimizing treatment for this rapidly expanding age group. According to recent statistics, 

breast cancer mortality rates have decreased in recent years for younger women, while elderly 

patients have not enjoyed such an improvement. Older patients have peculiar characteristics, 

due to the presence of comorbidities, competitive causes of death, frailty, polypharmacy, 

deranged cognitive and nutritional status, and psychosocial problems; for these reasons older 

women need tailored treatment planning, which poses a barrier to their recruitment into clinical 

trials. Targeted research is urgently needed for these patients, either through prospective 

investigations or large and good quality epidemiological studies.
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This results in alarming epidemiological 
data: in the USA more than 40% of new breast 
cancer cases occur in women aged over 65 years 
(Surveillance Epidemiology and End Results 
database).

In 2007 the International Society of Geriatric 
Oncology created a task force with the aim to 
develop guidelines for the management of breast 
cancer in elderly women; this document was con-
sequently updated, jointly with European Soci-
ety of Mastology, in 2012. This working group 
has been emphasizing critical issues concerning 
undertreatment, erroneous 'ageist' therapeutic 
choices and lack of controlled clinical studies 
focused on older women [10].

Diagnosis
The introduction of mammographic screening 
programs in the last 20 years has dramatically 
decreased breast cancer mortality, promoting 
early diagnosis and resulting in life expectancy 
similar to the general population for breast 
cancer patients [11].

During the early years of screening an increased 
incidence was recorded due to the increase 
in detection rate. More recently incidence 
rates began to decrease as a consequence of 
the saturation of screening programs and the 
reduction in hormonal manipulation [12–14]. 
Conversely, the incidence has not decreased 
among older women [15,16]. The mammographic 
screening upper age limit has been extended to 
75 years of age in most European countries and in 
the USA. For patients with a good performance 
status and a life expectancy longer than 5 years, 
screening mammography programs have been 
proven to improve overall survival up to 85 years 
of age, even if the number of breast cancer deaths 
has been demonstrated to be smaller in this age 
group [17–22].

Invasive breast cancer is often detected with 
a larger average diameter in elderly women than 
in younger females, partly as consequence of 
the lack of a screening program. However, a lot 
of palpable and treatable lesions not yet locally 
advanced and ulcerated can be detected with a 
simple breast examination.

Biological characteristics
Well-known biological features in elderly 
women breast cancer are: lower aneuploidy, 
low expression of HER‑2, proliferative index 
Ki67 levels, p53 and EGF receptor [23,24] and a 

higher estrogen receptor (ER) and progesterone 
receptor expression (over 80%) [25].

There are still no strong specific data available 
about the biology and the clinical management 
of older women with ductal carcinoma in situ 
and studies are often based on screen-detected 
nonpalpable lesions in cohorts of younger 
patients [26–28]. The guidelines suggest that 
treatment should be reserved for older women 
with good health status [10].

Assessment of frailty
Assessment of suitability for more aggressive 
management is crucial within the elderly age 
group. Geriatric syndromes are closely related 
to the management of cancer in elderly patients. 
The increased number of comorbidities within 
this population complicates management. Often 
patients are declared unfit for more aggressive 
interventions due to these comorbidities 
or perceived functional status. Frailty is an 
essential part of this geriatric assessment. The 
Comprehensive Geriatric Assessment (CGA) 
along with other tools (Groeningen Frailty 
Index, Vulnerable Elders' Survey-13, Timed Up 
and Go test) exist for this purpose, providing 
quantitative assessment by determining the 
patient’s medical, psychological and functional 
capability. They can include assessment of 
comorbidities, medications, nutritional status, 
functional status (activities of daily living) and 
psychosocial appraisal. Practitioners should use 
the information obtained from the CGA to 
produce and develop treatment plans, determine 
patients suitable for short- or long-term therapy, 
as well as the nature of appropriate treatment. 
The geriatric assessment tools also help guide 
practitioners with organizing potential long-
term management, such as rehabilitative services, 
thus optimizing the utility of healthcare services 
within this group of patients. This leads to an 
unbiased assessment of patient status, aiding 
to avoid undertreatment of these elderly breast 
cancer patients, making sure treatment options 
are not overlooked owing to age or comorbidities.

Geriatric assessment tools differ from the 
standard approach to medical evaluation; 
standard medical evaluation works well within 
the general population, however, it often 
overlooks the most common problems faced by 
the older patient, such as intellectual decline 
or impairment, lack of mobility and iatrogenic 
disorders. Evidence from literature suggests that 
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geriatric assessment tools (such as the CGA) do 
provide valuable information of significance to 
the management of illness the elderly. Authors 
have reported a subsequent change to the 
treatment plan for elderly patients, including 
a switch to surgical management in patients 
previously declared unfit [29,30]. A published 
systematic review analyzed 20 randomized 
controlled trials (including a total of 10,427 
participants) investigating inpatient CGA for a 
mixed elderly population. Data confirmed the 
benefit of inpatient CGA against not performing 
an assessment. An increase was identified with 
the chance of patients living at home in the 
long-term; for every 100 patients undergoing 
CGA, three more will be alive and in their own 
homes [31]. A recently published meta-analysis by 
Ellis et al. found several statistically significant 
benefits for patients who had CGA performed, 
including a significant reduction in death 
or deterioration (p  =  0.001) and an overall 
benefit on cognitive measures (p  =  0.02) as 
well as showing that significantly more elderly 
patients were likely to survive hospital admission 
and return home if they undergo CGA while 
they are inpatients [32]. These advantageous 
factors are most likely due to the improved 
initial assessment of a patient’s current status 
(psychological and physical), thus allowing for 
more suitable interventions/treatments to be 
performed as well as more appropriate long-term 
management plans to be implemented. Geriatric 
assessment principles and f indings show 
significant benefit with the management of older 
patients; tailored studies specifically performed 
on elderly cancer populations need to be pursued 
in order to validate the CGA in a cancer setting. 
Age alone should not be a factor to influence 
management of these patients in modern society 
and the assessment of frailty could potentially 
represent the key to the appropriate selection of 
management for these older cancer patients [33].

Primary & neoadjuvant treatment
Endocrine treatment is usually effective because 
of an increased hormonal receptor status in older 
women [25].

Several randomized trials were performed 
to compare hormonal therapy with tamoxifen 
alone versus surgery alone or plus tamoxifen in 
hormonal receptor-positive cancers. Patients who 
underwent surgery presented with a delayed local 
progression, longer disease-free survival time 

and good locoregional disease control, avoiding 
rescue surgery, although this did not translate 
into a cancer-related survival benefit [34–36]. 
A Cochrane meta-analysis failed to prove that 
overall survival at 5 years is poorer in cases treated 
with tamoxifen alone than those who received 
either surgery alone or surgery and adjuvant 
therapy [37,38]; research on primary endocrine 
therapy is still ongoing. Aromatase inhibitors 
(letrozole/anastrozole/exemestane) seem to 
achieve slightly higher response rates compared 
with tamoxifen, particularly letrozole even in 
patients with low estrogen receptor expression. 
However, tamoxifen is not to be ruled out given 
the significant bone loss which is frequently 
induced by aromatase inhibitors [39–44].

Owing to the high rate of local progressions 
with primary endocrine treatment alone, at 
present, this treatment should be reserved to 
those few patients who have not been sufficiently 
reassured about the safety of surgical excision or 
those who cannot be treated even under local 
anesthesia, or with a very short life expectancy 
and in metastatic hormonal receptor-positive 
disease [42].

Neoadjuvant systemic therapy can be 
considered by a multidisciplinary team of 
specialists in order to obtain tumor shrinkage 
and improve the surgical options, to test the 
treatment response and improve long-term 
disease-free survival [45]. The choice of treatment 
should be made considering tumor features 
including some main parameters (hormonal-
receptor status, HER-2 expression and Ki67 
levels), comorbidities and patients status; some 
newly proposed markers need to be tested [23,46]. 
The use of pathological complete remission as 
one of the main prognostic factors for overall and 
disease-free survival, especially if chemotherapy 
is used, is still widely accepted [47].

An unquestionable advantage of neoadjuvant 
endocrine treatment rests on the fact that it 
allows a 3–6-month window to optimize the 
performance of unfit patients and correct those 
domains which are deemed deranged. At the 
same time, a significant reduction in cancer 
size is most likely to take place and several 
patients who would have been candidates for 
a mastectomy can often be rescued by breast-
sparing surgery, if they so wish [48]. The value 
of neoadjuvant hormonal treatment as a valid 
‘bridge to surgery’ should not be underestimated 
[49–51]. A close monitoring of efficacy and effects 
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should be performed after 3 months and further 
investigations are needed to compare local 
recurrence and survival rates compared with the 
adjuvant administration.

Neoadjuvant chemotherapy can be proposed 
in elderly women with good health status and 
hormone receptor-negative tumors [52]. However, 
a retrospective study suggested that patients 
with hormone receptor-positive disease could 
also benefit from neoadjuvant chemotherapy 
due to the higher pathologic complete response 
rate compared with neoadjuvant hormonal 
treatment, with better progression-free survival 
and overall survival [53].

In the metastatic setting, chemotherapy 
is indicated similarly as in younger women, 
following careful assessment of costs and benefits 
for each individual patient.

Surgical treatment
The surgical approach should always have radical 
oncological intent no matter the patient’s age. 
We have mounting evidence of an increasing 
interest of older women in having their breast 
preserved and even reconstructed, if there are 
not contraindications [54,55]; conservative surgery 
even after neoadjuvant treatment in order to avoid 
mastectomy should be considered, when available 
and safe. When mastectomy is performed, breast 
implants can be poorly tolerated and might 
provide cosmetic outcomes which are quite 
different from the physiological breast of an 
older women; an autologous flap could also be 
an option, even if the surgical procedure in this 
case might be more demanding [56]. On the other 
hand the compliance with adjuvant radiation 
treatment should also be taken into account when 
designing a tailored treatment plan.

Some authors have proved that increasing age is 
associated with increased risk of node involvement, 
mainly in small tumors, probably due to decreased 
immune defense mechanisms in older people [57]. 
Sentinel node biopsy and axillary clearance can be 
performed under the very same guidelines as for 
younger patients [58]. Intraoperative pathological 
examination of the sentinel node avoids a second 
operation under general anesthesia but extends the 
operating time [59].

Although it is associated with minimal 
morbidity, the real advantage of axillary surgery 
in older breast cancer patients is still controversial: 
an elegant investigation from Martelli et al. and 
its associated long term follow-up studies seem 

to deny any substantial advantage in clinical 
negative axilla patients [60–62].

Radiotherapy
The benefits of radiation therapy (RT) seem 
to decrease with increasing age. Postoperative 
RT on the mammary gland after conservative 
surgery reduces the risk of local recurrence but 
has been proven not to affect overall survival in 
women >70 years old, with node-negative and 
hormonal receptor-positive cancers treated with 
adjuvant hormonal therapy; on the other hand 
a historical series suggests it may cause local side 
effects [63,64].

Most importantly, the compliance to the 4–5 
(or at least 3) weeks in hypofractionated scheme 
treatment plans should be taken into account. In 
some areas, geographical barriers and distance 
from the radiation unit might affect completion 
of treatment.

Clinical trials have been proposed to avoid 
breast irradiation after conservative surgery 
in elderly patients [65,66], but there are still no 
defined indications about systematical omission 
of RT after breast-conservative surgery for 
particular subgroups and the choice should 
be balanced, taking into account hormonal 
receptors status, quality of life and the possible 
need of a second surgery at relapse [67–69].

Intraoperative RT is thus looked at with great 
interest, where a short increase in the operative 
time is likely to result in similar outcomes [70]. 
More investigations in the field are still needed. 
Possible alternatives could be hypofractionated 
radiotherapy schemes or partial breast 
irradiation [71–75].

The same indications as in younger women 
call for the need of chest wall and lymphatic 
irradiation in women with T3–T4 tumors or 
N2–N3 tumors [76].

Hormonal therapy
Endocrine therapy remains the most widely 
used form of adjuvant treatment for breast 
cancer in older women, due to the majority 
of cases with ER expression [77]. For women 
with tumors that have been reliably shown to 
be ER-negative, adjuvant tamoxifen remains a 
matter for research [78,79].

Aromatase inhibitors have shown a longer 
disease-free survival rate, alone or in a switch 
strategy after 2–3 years on tamoxifen to balance 
and optimize side-effect management [80].
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Aromatase inhibitors are frequently preferred 
in patients lacking mobility due to a thrombo-
embolic risk associated with tamoxifen; however 
several senior patients are on warfarin or 
aspirin. This subsequently minimizes the risk 
of developing clots, however the association 
between tamoxifen and warfarin may increase 
the level of anticoagulation and the risk of 
bleeding complications and should be considered 
under close monitoring [81].

Tamoxifen should be considered if the patient 
is already suffering from arthritis or severe bone 
loss, due to its protective effect on bone loss 
[82,83]. In any case, a switch to tamoxifen should 
be considered when relevant side effects occur 
(i.e., major muscular pain, cramps and aches). 
Concomitant administration of calcium and 
vitamin D is recommended to contrast bone 
mass loss; bisphosphonates should be considered 
if bone loss occurs during monitoring [84–88].

Aromatase inhibitors seem to less consistently 
negatively influence cognitive function in breast 
cancer survivors compared with tamoxifen, but 
long-term trials are needed. Another critical 
issue is that sometimes cognitive impairment is 
due to concomitant chemotherapy [89].

Chemotherapy
The indication for adjuvant chemotherapy in 
elderly women should be balanced between 
the likelihood of recurrence and the estimated 
competitive causes of death [90].

Retrospective analysis demonstrated a 
significant reduction in mortality after chemo
therapy in women younger than 70  years of 
age affected by hormonal receptor-negative 
and node-positive tumors; a similar significant 
benefit of chemotherapy also occurs among older 
women [91–95].

The Early Breast Cancer Trialist’s Collaborative 
Group provided an overview of the running 
randomized trials investigating the effects 
of chemotherapy and hormonal therapy on 
recurrence and 15‑year survival, but few women 
of age 70 years or older entered those trials despite 
evidence that the magnitude of benefit was possibly 
similar to the 60–69 years of age group [96].

Age by itself does not represent an absolute 
exclusion criteria for chemotherapy, however 
adjuvant chemotherapy is not indicated for the 
vast majority of patients older than 70 years, 
particularly if affected by node-negative disease 
and ER-positive tumors.

Very little chemotherapy data are available 
on elderly patients; even less are present on 
the association of two or more drugs due 
to the consequence of increased toxicity. 
Renal function should be closely monitored 
during chemotherapeutic treatment in elderly 
patients [97].

Adjuvant chemotherapy is usually admin
istered before endocrine therapy in ER-positive 

patients and positive lymph nodal involvement, 
provided the patient is deemed fit enough. Even 
more is the case of ER- and positive lymph 
nodes [98,99].

Trastuzumab for HER‑2-positive tumors 
should be considered after chemotherapy in 
women without cardiac conditions [100].

Regimens containing anthracyclines and 
taxanes are considered more effective than 
cyclophosphamide methotrexate and fluorouracil 
5FU in prolonging overall survival, but this is 
extrapolated from younger cohorts [101–104].

Employing schemes containing anthracyclines 
in elderly patients remains extremely contro
versial and this choice should be carefully 
considered only for fit women <80 years old with 
good mental status and family support affected 
by tumors showing high risk of recurrence or 
metastatic spreading and under close monitoring 
of hematological and cardiological toxicity [105]. 
The association with taxanes could increase 
overall survival even in older patients, however 
this is often unfeasible because it increases 
toxicity.

A US survey for insurance reimbursement 
proved signif icant toxicity caused by 
chemotherapy in older women, with a 6‑month 
hospitalization rate of 20.1% in comparison with 
an 8.6% rate for patients who did not receive 
chemotherapy. A 5% mortality rate occurred 
after hospitalization; previous comorbidities and 
anthracycline-based cocktails were predictive 
factors associated to increased hospitalization 
mortality [106].

In cyclophosphamide methotrexate and 
fluorouracil 5FU schemes, cyclophosphamide 
intravenous infusion seems to improve 
persistence and adherence when compared 
with the usual oral administration, but further 
investigations are needed to prove efficacy [107].

In conclusion, chemotherapy is advisable 
in older women when indicated, with an 
accurate drug selection considering comorbid
ities, tumor features, patient expectations and 
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tailored schemes; close monitoring of possible 
lack of compliance, toxicity and side effects is 
compulsory [108–111].

Conclusion & future perspective
Breast cancer treatment has improved and 
refined in the last 20  years. Still, several 
retrospective studies demonstrate a trend to 
undertreatment in older women, even after 
balancing for race, education, tumor stage and 
biological characteristics; the local and axillary 
surgical approach is less aggressive, sometimes 
RT is omitted and chemotherapy is offered 
only in limited cases. Comorbidities, logistical 
and cognitive-relational difficulties subsist and 
limit treatment options [33]. Age increases the 
likelihood of death from concomitant conditions 
and the impact of treatment in prolonging 
survival decreases. Furthermore tumors in older 
patients usually prove to be less aggressive and 
show more favorable biological factors [112–115].

A key recommendation is to create therapies 
tailored to the needs of elderly patients, balancing 
the risk of progression and death caused by cancer 
and the risk of disability and death derived from 
other comorbidities and side effects of treatment 
(reversible and irreversible). The oncologists should 
perform a comprehensive geriatric assessment that 
considers indexes of frailty, malnutrition and 
cognitive aspects. This approach is fundamental 
to plan a treatment for breast cancer in older 
women, especially if intensive treatment regimens 
are proposed, because it allows the drop-out rate 
and the treatment effects on the individuals to be 
predicted [116,117].

Although International Society of Geriatric 
Oncology and European Society of Mastology 
guidelines contain the best updated evidence-
based approach to face breast cancer in elderly 
women, many studies concerning the subject, 
however, still lack type I evidence levels, and 
treatment choices are often based on studies 
carried out on younger patients. The difficulties 
in organizing clinical controlled trials on elderly 

patients depend on comorbidities, cognitive 
status and communication barriers, quality 
of family support and travel opportunities 
for patients to go to the hospital and receive 
treatments [118]. This hurdle makes medical 
oncologists reluctant to recruit older people, 
for fear of toxicity, poor compliance, drop-out 
rate and logistical, economic and social limits. 
Unsatisfactory communication with doctors and 
lack of patient’s active participation in treatment 
choices makes older women hesitant to take part 
to trials and to receive treatment, perceiving 
them threatened with 'ageism'. If the patient 
has good family support they are more likely to 
tolerate even a heavy regimen of treatment [119].

Elderly patients should deserve a treatment 
that does not interfere with their quality of life 
and at the same time is effective, and this makes it 
important to create a tailored treatment based on 
their specific needs, rather than on chronological 
age, and on an analysis of comorbidities [120,121].

Current international guidelines should 
be adopted by clinicians dealing with breast 
cancer in older patients, in order to guarantee 
the adequate updated treatment and to provide 
data nonconditioned by incorrect statement or 
approaches. Further clinical research is needed to 
examine in depth and provide more information 
about this topic, with dedicated trials for old 
women promoted by physicians and alternative 
study designs representative of the real elderly 
population to investigate issues in which a 
clinical trial is not feasible [122].
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