Undertreatment in older patients with breast cancer
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ABSTRACT
Background and purpose: As older patients with breast cancer are often not included in clinical trials, we currently have
a limited number of specific recommendations available for their management.
Methods: Our retrospective analysis concerned patients older than 75 years treated between January 2010 and December 2018 at the Breast Unit of Martini Hospital in Turin. We evaluated the effect of undertreatment on overall survival (OS),
local recurrence-free survival (LRFS), systemic recurrence-free survival (SRFS), and disease-free survival (DFS) in elderly
people. Undertreatment was defined as any deviation of the treatment from the Italian and international guidelines, based
on stage and biological sub-type.
Results: We selected 408 patients aged >75 years and affected by primary breast cancer. In this whole sample, worse
OS (p < 0.001), LRFS (p = 0.008) and SRFS (p = 0.042) were observed in the undertreated group as compared with the
standard treatment group, while no difference was found in DFS. In the older subgroup of patients (>85 years old), OS
and LRFS did not appear to be affected by undertreatment (p=0.476 and p=0.834, respectively). While SRFS was seen
to be worse in the undertreated patients aged >85 years (p=0.031), it did not appear to be affected by undertreatment in
the subgroup aged 75-85 years (p=0.119).
Conclusion: Although undertreatment affects survival in a statistically significant way, age itself is the main factor affecting five-year survival and is the main risk factor for mortality in elderly patients. In fact, the over-85 group showed no
statistically significant difference in OS according to omission or otherwise of axillary surgery or radiotherapy. So, in this
group of patients, de-escalation therapies could be a reasonable choice.
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Background and purpose
Since older patients (≥ 70 years) are often excluded from
clinical trials, we lack strong evidence-based recommendations
for the management of breast cancer in these individuals.
Older patients often receive modified management strategies; however, this approach is not supported by the literature and it leads to undertreatment. Updated recommendations
regarding breast cancer in older patients were recently published by EUSOMA (the European Society of Breast Cancer
Specialists) and SIOG (the International Society of Geriatric
Oncology): the topics covered include primary endocrine therapy (PET) and surgical management in older patients [1]. Undertreatment occurs in up to 19% of all newly diagnosed breast
cancer patients: 13.6% are patients aged between 75 and 84
years, and 5.4% are patients older than 85 years [2]. In Italy,
screening programs are regulated on a regional basis and usually include patients aged 50 to 75 years, thus excluding those
older than 75 years. Our Breast Unit is part of a city hospital
that does not carry out breast screening activities: most of our
patients are diagnosed based on clinical symptoms. The aim
of our study was to investigate the outcomes of older patients
treated in our Breast Unit.
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Methods
In this retrospective study, we analyzed data of consecutive patients aged over 75 years treated for invasive and in situ
breast cancer between January 2010 and December 2018 at the
Breast Unit of the Martini Hospital in Turin (Italy): any kind
of treatment was included, i.e., both medical and surgical ones.
We selected 408 patients aged over 75 who met the above
inclusion criteria. The exclusion criteria were: presence of
metastasis at the time of diagnosis, follow up shorter than six
months, and a history of breast cancer disease. For each patient,
we collected personal and clinical data, such as age and presence of comorbidities, neoplasm characteristics, tumor staging
according to the TNM system [3], tumor grading, histological
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type, biological sub-type, data on the overall treatment adopted and on any undertreatment. Undertreatment was defined as
any deviation of the treatment from the Italian and international guidelines, based on stage and biological sub-type. We recorded the presence of local or systemic relapses and the last
known follow-up date. Patients were divided into two groups:
75-85 years old and over 85 years old. Patients were also defined as “fit” or “unfit” (if they presented associated medical
conditions, i.e., at least one of: cardiovascular disease, major
neurological disease, renal insufficiency, diabetes mellitus,
chronic obstructive pulmonary disease, obstructive or central
apnea syndrome). We set out to analyze the possible impact of
undertreatment on overall survival (OS), local recurrence-free
survival (LRFS), systemic recurrence-free survival (SRFS),
and disease-free survival (DFS) in patients older than 75 years.
The National Cancer Institute definitions of these oncological outcomes are as follows [4]:
• OS: the length of time from either the date of diagnosis or the
start of treatment for a disease, such as cancer, that patients
diagnosed with the disease are still alive.
• RFS: the length of time after primary treatment for a cancer
ends that the patient survives without any signs or symptoms
of that cancer. RFS could refer to local (LRFS) or systemic
(SRFS) relapse/recurrence.
• DFS: the length of time after primary treatment for a cancer
ends that the patient survives without any signs or symptoms
of that cancer.
Data were analyzed using IBM SPSS Statistics. OS, LRFS,
SRFS and DFS between different analysis sub-groups were

compared using the Kaplan-Meier method and the log-rank
test. A value of p < 0.05 was considered statistically significant.
The secondary endpoints were:
1. To evaluate the effects of undertreatment by stratifying patients by age (75-85 years old vs. over 85 years old);
2. To evaluate the effects of undertreatment by stratifying patients by comorbidities, biological sub-types and TNM staging at diagnosis.

Results
Patients

Out of all the cases we treated during the study period, we selected 408 patients with primary breast cancer aged 75 years
and older. Their mean age was 80.3 years (range: 75-97).
Among the selected patients, 356 (87.3%) were aged 75 to 85,
while 52 (12.7%) were aged over 85. The median follow-up
duration was 52.6 months (range 6-138 months). Among all the
patients, 277 (67.9%) had comorbidities (232 in the group aged
75-85 years and 45 in the over 85s).

Tumors

As regards the staging of the cancer, most of our patients were
diagnosed with T1c or T2, in 32.4% and 41.6% of cases, respectively, and axillary involvement was identified in 37% of
cases. Most of the tumors in our sample were luminal A or luminal B breast cancer (62.6% and 23.7%, respectively), while
only a few showed positive HER2 expression (2%). In patients

Table 1 Tumor characteristics at diagnosis (tumor staging based on AJCC, 2018). DCIS= ductal carcinoma in situ; NST= non special type; IC= invasive
carcinoma; cN+: clinically involved nodes, without a histological confirmation.
All

75-85 y/o

Over 85

Histological type (breast biopsy)

DCIS, n (% of the subgroup)
NST IC, n (% of the subgroup)
Lobular IC, n (% of the subgroup)
Others, n (% of the subgroup)

15 (3.68%)
301 (73.77%)
53 (12.99%)
39 (9.56%)

15 (4.21%)
263 (73.88%)
46 (12.92%)
32 (8.99%)

0 (0%)
38 (73.08%)
7 (13.46%)
7 (13.46%)

Tumor size (breast specimen)

Tis, n (% of the subgroup)
T1a, n (% of the subgroup)
T1b, n (% of the subgroup)
T1c, n (% of the subgroup)
T2, n (% of the subgroup)
T3, n (% of the subgroup)
T4, n (% of the subgroup)
Unknown, n (% of the subgroup)

10 (2.45%)
20 (4.90%)
36 (8.82%)
128 (31.38%)
164 (40.20%)
26 (6.37%)
10 (2.45%)
14 (3.43%)

10 (2.81%)
20 (5.62%)
35 (9.83%)
114 (32.02%)
137 (38.48%)
20 (5.62%)
9 (2.53%)
11 (3.09%)

0 (0%)
0 (0%)
1 (1.92%)
14 (26.92%)
27 (51.93%)
6 (11.54%)
1 (1.92%)
3 (5.77%)

Axillary involvement

N0, n (% of the subgroup)
N1mic, n (% of the subgroup)
N1 (N1mic excepted), n (% of the subgroup)
N2, n (% of the subgroup)
N3, n (% of the subgroup)
cN+, n (% of the subgroup)
Unknown, n (% of the subgroup)

230 (56.37%)
13 (3.19%)
71 (17.40%)
19 (4.66%)
20 (4.90%)
12 (2.94%)
43 (10.54%)

212 (59.55%)
12 (3.37%)
65 (18.26%)
16 (4.49%)
19 (5.34%)
9 (2.53%)
23 (6.46%)

18 (34.62%)
1 (1.92%)
6 (11.54%)
3 (5.77%)
1 (1.92%)
3 (5.77%)
20 (38.46%)

Tumor grading

G1, n (% of the subgroup)
G2, n (% of the subgroup)
G3, n (% of the subgroup)
Unknown, n (% of the subgroup)

82 (20.10%)
190 (46.57%)
92 (22.55%)
44 (10.78%)

72 (20.22%)
167 (46.91%)
84 (23.60%)
33 (9.27%)

10 (19.23%)
23 (44.23%)
8 (15.39%)
11 (21.15%)

Biological sub-type

Luminal A, n (% of the subgroup)
Luminal B +, n (% of the subgroup)
Luminal B -, n (% of the subgroup)
Triple-negative, n (% of the subgroup)
HER2-positive, n (% of the subgroup)
Unknown, n (% of the subgroup)

251 (61.52%)
21 (5.14%)
74 (18.14%)
47 (11.52%)
8 (1.96%)
7 (1.72%)

216 (60.67%)
20 (5.62%)
63 (17.69%)
44 (12.36%)
6 (1.69%)
7 (1.97%)

35 (67.31%)
1 (1.92%)
11 (21.15%)
3 (5.77%)
2 (3.85%)
0 (0%)
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Table 2 Treatment in the study population.
All

75-85

Over 85

Surgical therapy

No surgery, n (% of the subgroup)
Breast conservative surg, n (% of the subgroup)
Mastectomy, n (% of the subgroup)
No axillary surgery, n (% of the subgroup)
Sentinel lymph node, n (% of the subgroup)
Axillary dissection, n (% of the subgroup)
Axillary surgery unknown, n (% of the subgroup

32 (7.84%)
270 (66.18%)
106 (25.98%)
83 (20.34%)
232 (56.86%)
91 (22.30%)
2 (0.50%)

23 (6.46%)
240 (67.42%)
93 (26.12%)
55 (15.45%)
215 (60.39%)
85 (23.88%)
1 (0.28%)

9 (17.31%)
30 (57.69%)
13 (25%)
28 (53.85%)
17 (32.69%)
6 (11.54%)
1 (1.92%)

Adjuvant therapy

Hormone therapy (HT), n (% of the subgroup)
Chemotherapy (CT), n (% of the subgroup)
Trastuzumab (T), n (% of the subgroup)
Radiotherapy (RT), n (% of the subgroup)

301 (73.77%)
59 (14.46%)
21 (5.15%)
255 (62.50%)

270 (75.84%)
57 (16.01%)
19 (5.34%)
240 (67.42%)

31 (59.62%)
2 (3.85%)
2 (3.85%)
15 (28.85%)

Undertreatment

Omission of HT, n (% of the subgroup)
Omission of CT, n (% of the subgroup)
Omission of T, n (% of the subgroup)
Omission of RT, n (% of the subgroup)
Omission of axillary surg., n (% of the subgroup)
Omission of breast surg., n (% of the subgroup)
Any undertreatment, n (% of the subgroup)

50 (12.25%)
100 (24.51%)
4 (0.98%)
51 (12.50%)
75 (18.38%)
30 (7.35%)
201 (49.26%)

34 (9.55%)
85 (23.88%)
1 (0.28%)
34 (9.55%)
46 (12.92%)
20 (5.62%)
156 (43.82%)

16 (30.77%)
15 (28.85%)
3 (5.77%)
17 (32.69%)
29 (55.77%)
10 (19.23%)
45 (86.54%)

older than 85, the luminal A and luminal B cancers represented
together accounted for 90.3% of the cases (luminal A: 67.3%;
luminal B: 23%). These results are shown in Table 1.

Management and oncologic outcomes

In our study population, 30 patients underwent PET, without
any surgical treatment. Among these 30 patients, only seven
were aged over 85. Two patients did not receive medical or
surgical treatment. Further management details are shown in
Table 2. During the study period, 125 patients (30.6%) died.
Recurrence was experienced by 69 patients (16.9%); of these,
52 had a local recurrence (12.7%) and 17 had a systemic recurrence (4.2%).
We analyzed oncologic outcomes (OS, LRFS, SRFS and
DFS) in the whole sample and in the different subgroups. In
the whole sample, average OS was 56.8 months (range 6-160
months); other average data were 51.9 months for LRFS, 53.1
months for SRFS, and 51.3 months for DFS. When we eval-

uated all patients older than 75, not further stratified by age,
worse OS (p<0.001), LRFS (p=0.008), and SRFS (p=0.042)
were observed in the undertreated group as compared to with
the standard treatment group, while DFS showed no changes
difference (p=0.229; figure 1).
We subsequently considered the two age groups separately (75-85 vs >85 years). In the older group of patients (>85),
OS and LRFS did not appear to be affected by undertreatment
(p=0.476 and p=0.834, respectively). On the contrary, these outcomes appeared to be worse in the undertreated patients aged
75-85 years (p<0.001 and p=0.007, respectively; figure 2).
Moreover, while worse SRFS was observed in the undertreated patients aged >85 years (p=0.031), this parameter did
not appear to be affected by undertreatment in the subgroup
aged 75-85 years (p=0.119). Similarly, undertreatment appeared to have no impact on DFS when the two age groups
were considered separately (p=0.567 and p=0.152).
We found a statistically significant association between

Figure 1 All patients. Difference in OS and LRFS between the standard therapy group and the undertreated group.
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Figure 2 Patients stratified by age: 75-85 years and over 85 years. Difference in OS and LRFS between the standard therapy group and the undertreated group.
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Figure 3 Fit and unfit patients. Difference in OS between the standard therapy group and the undertreated group.
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the presence of comorbidity and undertreatment (χ2 p<0.01).
Evaluating the outcomes stratified by health status, we found
that in unfit patients, undertreatment had a worse impact on OS
(p<0.001; figure 3).
Our analysis of undertreatment in relation to the different biological sub-types appeared to show significantly worse
(p<0.01) OS in undertreated luminal A patients, while there appeared to be no correlation with any outcome (LRFS, SRFS,
DFS or OS) for the other sub-types.
We stress that these data must not be taken to mean that
undertreatment has a strong impact only in the luminal A biological sub-type: this group of patients, being the most represented, was the only one in which statistically significant data
could be obtained. In the other biological types, the comparison
curves confirmed a worse prognosis in undertreated patients,
but statistical significance was not achieved due to the poor numerical representation of the more aggressive biological types
in elderly patients.
As regards the relationship between the TNM classification

and survival, we detected a significant worsening of survival
for the T stages T2 (p< 0.01) and T3 (p=0.019), and for the
N stages N0 (p=0.002), N2 (p=0.001), and N3 (p=0.038). We
observed that only systemic recurrence affected OS (p=0.001).
In comparison with the PET group, we identified better OS
in patients who underwent surgical treatments plus hormone
therapy, both in the entire population and in the group aged
75-85 years. No differences in LRFS were found when comparing the hormone therapy group and the surgery group, with
or without adjuvant hormone therapy. This result was obtained
both in the entire study population and in each of the subgroups
(Figure 4).

Discussion
In our patient population, undertreatment had no impact on
overall survival in patients aged over 85 years. The reasons for
this may be related to the small number of patients in this age

Figure 4 All patients and patients aged 75-85 years. Difference in OS and LRFS between the surgery group and the PET group.
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group, for whom statistics are not reliable, or to their limited
life expectancy due to age and comorbidities.
This retrospective study evaluated patients of senile age,
whose tumors often showed similar clinical and biological peculiarities. None of them were included in any national screening program, and their breast cancer was diagnosed clinically.
Most of the breast cancers in our cases were palpable and axillary involvement was detected in a large proportion of the
sample (37% of cases).
Similar data are also reported in the literature: Wildiers et
al. [5] showed that older women are more likely to present larger
tumors at the time of diagnosis and that their risk of lymph
node involvement is high. Bergman et al. [6] confirmed that
poor prognosis in older women is largely related to their unfavorable tumor stage at diagnosis, characterized by a larger
tumor size, more common lymph node involvement, and more
metastatic breast cancer. These findings are mostly explained
by delayed diagnosis in this age group.
Anderson et al. [7], in agreement with our results, found that
older women had more frequent estrogen receptor (ER) positivity, which constitutes a favorable tumor characteristic. The
proportion of ER-positive cancer increased from 55.9% among
women aged 30-34 to 85.1% among women aged 80-84. Additionally, HER2 positivity decreased with age (only 10%
in women aged 70 or older). Other literature data confirmed
that older patients, compared with younger postmenopausal
patients, have tumors with more favorable biological characteristics, i.e., a higher degree of hormone receptor expression
(81% of patients aged >70 years in the study by Pierga et al.
[8]
), lower HER2 expression [9], and lower proliferative rates [10].
Increasing age is independently associated with decreased
compliance with standard of care, decreased likelihood of surgical procedures, less frequent use of adjuvant radiation therapy following breast-conserving surgery, increased use of PET,
and decreased use of adjuvant chemotherapy, even in “fit”
patients. It is nevertheless true that vulnerable older patients
treated with intensive therapy may actually show higher allcause mortality as a result of treatment toxicity, even if their
cancer-specific mortality is lower. Therefore, a change in the
definition of “undertreatment” is mandatory, as pointed out by
DuMontier et al., who proposed the following new definition
of the term: “the use of less intensive cancer treatment in a fit
older adult who would otherwise derive a greater net benefit
from more intensive cancer treatment”. According to the author, “less intensive” means “some reduction in a recommended/standard treatment regimen normally used in younger, fit
patients”, “fit” is defined by a geriatric assessment (GA) score,
and “benefits” are jointly defined by the physician and patient
and outweigh the similarly defined harms resulting from the
cancer treatment [11].
Our data show that, although undertreatment affects survival in a statistically significant way, age itself is the main factor
affecting five-year survival and is the main risk factor for mortality in elderly patients. This is also reported in the literature:
according to Roder et al. [12], patients aged 70-79 with breast
cancer showed five-year survival of 82.4%, versus 74% for patients aged 80 and older. Data presented by Agborbesong et al.
[13]
pointed out that most breast cancer patients without stan-
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dard therapy were aged over 80 and that there was no significant difference in breast cancer-related deaths between the two
treatment groups (standard care vs. undertreatment). All-cause
mortality rates were significantly higher in the undertreated patients (46.4% vs. 27.5%, p =0.011).
This finding is also consistent with the fact that more women in the undertreatment group were over the age of 80. Since
age is a non-modifiable risk factor, we must select older patients based on their ability to receive cancer therapies. A GA
is mandatory. We have been carrying out GAs in our breast
center since 2017. The benefit of cancer therapy in individuals
likely to die at an early stage from non-cancer-related causes
is questionable; however, it is difficult for clinicians to identify these individuals. Also, underestimation of life expectancy
and fitness for therapy might result in age-related undertreatment which is, in turn, a risk factor for breast cancer recurrence and death. In order to help cancer specialists determine
the best treatments for their older patients, the US National
Comprehensive Cancer Network (NCCN) [14], the SIOG [15],
the EUSOMA [16], and the European Organization for Research
and Treatment of Cancer (EORTC) [17] have recommended that
some form of GA should be conducted in all older patients for
whom aggressive therapy is considered.
Despite these recommendations, there is no solid evidence
regarding either the best type of GA for use in the oncology
setting or how outcomes are improved as a result of GAs. Since
GAs can be time consuming and need to be carried out by a
geriatrician, an abbreviated screening method has been recommended to identify patients who would benefit from a full GA.
When screening suggests potential frailties, a comprehensive
GA (CGA) allows identification of risks and consequently,
where possible, their correction [18]. A CGA is “a multidimensional, multidisciplinary process which identifies medical, social and functional needs, and the development of an integrated/coordinated care plan to meet those needs” [19]. Completing
a CGA in clinical practice takes approximately 30-60 minutes
per patient and requires expertise in both its conduction and its
interpretation [20]. In geriatric oncology there is therefore a need
for specialized healthcare professionals in order to improve
medical treatments of older patients: recent literature supports
the creation of a special gerontology curriculum for both medical doctors and nurses [21-23].
The importance of GA is to assess the “functional” age of
our patients, beyond their chronological age, which has implications for treatment outcome and tolerance [24].
Our analysis of two different groups of patients (fit and unfit) revealed that the unfit patients always showed worse OS
than the fit ones. Furthermore, undertreatment greatly affects
the prognosis of this subgroup of patients. However, we suggest that our results are not based on an appropriate definition
of “unfit”. In fact, until 2017, no GA was conducted for breast
cancer patients in our Breast Unit and only a subjective evaluation of medical status determined which patients were considered “fit” and “unfit”.
As regards the issue of surgery omission, PET is often
considered as a possible alternative to surgery. A Cochrane Review published in 2006 [25] evaluated women aged 70 and older
affected by operable breast cancer: the authors compared the
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effectiveness of surgery (with or without adjuvant endocrine
therapy) with that of PET both in terms of LFRS and mortality.
They observed no statistically significant difference in either
arm in terms of survival; instead, there was less recurrence in
the surgical arm (with or without adjuvant endocrine therapy).
Comparison of our population with that review showed quite
different results. We identified better OS in patients who underwent surgical treatments plus hormone therapy, both in the
entire population and in the subgroup aged 75-85 years. The
worse OS in the hormone treatment alone (PET) group was
probably due to a selection bias: the higher mortality was likely
closely related to other causes of death.
As regards axillary surgery, in “Five Things Physicians and
Patients Should Question” [26], the Society of Surgical Oncology reports that routine sentinel node biopsy can be avoided
in specific care settings. Omission of sentinel lymph node biopsy does not result in worse locoregional recurrence and has
no impact on breast cancer mortality in a specific subgroup of
patients (women > 70 years old, ER positive and HER2 negative, early stage, no axillary involvement, adjuvant endocrine
therapy).
Most of our patients who underwent axillary surgery
showed better OS. Only the over-85 group showed no statistically significant difference. Furthermore, no statistically significant data emerged from the analysis of the effects of omission
of axillary surgery on LRFS and DFS. Also in this case, we can
suppose that the absence of statistically significant data is due
to the small number of cases in the examined sub-sets.
In recent years, the benefit of adjuvant radiation therapy in
older women with early-stage breast cancer has been evaluated
in two randomized controlled trials: CALBG9343 [27] and the
PRIME II trial [28]. These studies demonstrated that the risk of
recurrence in older patients with early-stage cancer is low, so
the possible side effects of radiation therapy could outweigh
the benefit of local recurrence prevention. Also, the NCCN
guidelines [14] state that breast radiation may be omitted in patients aged ≥70 years with ER-positive, clinical node-negative,
T1 tumors who receive adjuvant endocrine therapy. Most of
our patients underwent adjuvant radiotherapy after conservative breast surgery, and showed better OS. Only in the over
85s was no statistically significant difference identified when
radiotherapy was omitted.
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