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Abstract: Breast cancer (BC) in elderly women is an increasing health issue due to demographic
changes. BC tends to present later and may receive less than standard treatment options. More
often, BC in elderly patients is endocrine-positive (HR+). The treatment of elderly patients with
metastatic BC (mBC) represents a therapeutic challenge. In recent years, the treatment landscape of
patients that are HR+/Her2-negative has changed due to the introduction in clinical practice of new
targeted drugs, which have improved patient outcomes. Elderly patients are a small percentage of all
patients enrolled in clinical trials and, to date, there are no standardized guidelines that define the
best treatment option for this patient population. This can lead to undertreatment or overtreatment,
impacting patient morbidity and mortality. Geriatric Assessment tools to tailor the treatment in
elderly patients are underused because they are long and difficult to apply in a busy routine clinical
practice. For all these reasons, there is an urgent need to produce data about the best treatment
for elderly patients with HR+ mBC. Herein, we report data from randomized clinical trials and
real-world evidence on the therapeutic options for HR+ Her2-negative mBC elderly patients and
explore future treatment directions.

Keywords: elderly; breast cancer; endocrine therapy; targeted agents; comprehensive geriatric as-
sessment

1. Introduction

In the last century, all the industrialized countries have witnessed an impressive
lengthening of the average life span. Life expectancy was just over 40 years at the end of the
19th century, while it is about double nowadays. Furthermore, the over-60s currently have
a life expectancy of 24 years, and the over-85s of 6 years. This improvement determines the
progressive increase in the number of elderly people in the overall population [1]. With
advancing age, the risk of cancer increases; in fact, more than 50% of solid tumors (breast,
prostate, lung, colon cancers) are diagnosed in patients over the age of 65 [2,3]. It has
been estimated that in 2030, 70% of all cancers will affect patients aged over 65 years in
the USA [4]. Management of cancer in the elderly population is a challenge, because of
the clinical complexity of these patients. In this regard, treatment decisions are based on
chronological age, but this does not reflect the heterogeneity of this population and predicts
poor treatment tolerance. Different pieces of evidence suggest that the decision-making
process should be based on the patient’s function rather than on chronological age [5]. For
this reason, cancer patients over the age of 70 must undergo a multidimensional geriatric

J. Clin. Med. 2023, 12, 6012. https://doi.org/10.3390/jcm12186012 https://www.mdpi.com/journal/jcm

https://doi.org/10.3390/jcm12186012
https://doi.org/10.3390/jcm12186012
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0002-7437-4676
https://doi.org/10.3390/jcm12186012
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm12186012?type=check_update&version=1


J. Clin. Med. 2023, 12, 6012 2 of 16

evaluation [6,7]. Evaluating the elderly before subjecting them to cancer therapy would
allow physicians to make more weighted choices.

Breast cancer is a disease of aging [8,9]; in fact, about 30% of BCs are diagnosed in
patients aged older than 70. BC mortality rate is decreasing due to screening programs and
the introduction of new active treatments [10], but this is not true for elderly patients [11].
Elderly BC patients are usually diagnosed in the late stages of the disease for different
reasons: patient delay, higher prevalence of fatalistic view, lower awareness of BC, fear,
and anxiety of treatment. More often, mBC in elderly patients is endocrine-positive (HR+),
characterized by a higher percentage of hormone receptor (HR) expression and a lower
expression of human epidermal growth factor receptor 2 (HER2). Moreover, elderly mBC
patients are less likely to receive standard treatments (hormone therapy, chemotherapy,
radiotherapy) because of comorbidities, limited life expectancy, assumptions that BC is less
aggressive, and decisions based on the toxicity profiles of drugs, as well as financial and
cultural reasons.

The estrogen receptor (ER) acts an important driver in the tumorigenesis, prolifer-
ation, and progression of BCs. Targeting ER signaling at different levels has proven to
be a successful therapeutic strategy in the control of HR+ BC [12]. Endocrine therapy
has been the standard therapy for HR+ BC in the early and advanced stages with several
agents, such as selective estrogen receptor modulators (SERMS), aromatase inhibitors
(AIs) and selective estrogen receptor degraders (SERDs) [12]. Adjuvant hormone therapy
is the treatment of choice for nearly all patients with HR+ BC to prevent local–regional
recurrence, metastatic disease, and contralateral tumors [13]. Tamoxifen, an SERM, for
five years has been the standard of care, regardless of menopausal status [13]. Another
option regards AIs that block the conversion of androgens into estrogens, suppressing
residual estrogen levels by more than 90% in postmenopausal women [14]. These agents are
contraindicated in premenopausal women who are not undergoing ovarian suppression,
because compensatory physiological responses induce ovarian estrogen production. AI
therapy results in a greater reduction in the risk of recurrence than 5 years of tamoxifen,
such that most postmenopausal women should consider aromatase inhibitor treatment
either as initial therapy or after 2 to 3 years of tamoxifen [14]. Extending the duration of
treatment from 5 to 10 years with either tamoxifen [15] or aromatase inhibitors [16] reduces,
although only mildly, the risk of recurrence, as compared with just 5 years of treatment [17].
Endocrine-based therapy is the standard of care as the initial therapy for metastatic disease,
except in patients with markedly symptomatic BC and visceral crisis, which warrant initial
chemotherapy [18]. The selection of endocrine agents is governed by the prior adjuvant
therapy, if administered. Premenopausal women with advanced ER-positive cancer should
undergo ovarian suppression, which improves survival. Treatment with an AI or tamoxifen
is effective in controlling advanced disease [18]. Fulvestrant, an SERD that binds to ER and
functionally eradicates the receptor, is active in tumors that are refractory to tamoxifen or
aromatase inhibitor therapy [19]. Due to the high degree of efficacy and wide therapeutic
indices of endocrine therapies, patients may receive such treatments for progressive disease
over the course of several years [20]. Unfortunately, the majority of ER+ metastatic breast
cancers that initially respond to endocrine treatment will become refractory despite con-
tinued ER expression [20]. Acquired resistance to endocrine therapy remains a significant
clinical burden for BC patients. Somatic mutations in the ESR1 (estrogen receptor alpha
(Erα)) gene ligand-binding domain (LBD) represent a recognized mechanism of acquired
resistance [20]. Somatic mutations to ESR1 LBD were identified in 25–30% of patients who
previously received endocrine treatment [21–23], with no difference according to age [24].
ESR1 mutations induce constitutive ER activity, in turn upregulating ER-dependent gene
transcription and causing resistance to estrogen-depleting therapies [25]. Some studies
have been evaluating the safety and efficacy of different hormone agents in those patients
who previously received endocrine therapies and developed ESR1 mutations. For example,
the ELAINE-1 trial randomized women with locally advanced/metastatic ER+/HER2−
BC, an ESR1 mutation, and disease progression on AI and cyclin-dependent kinase 4/6
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(CDK4/6) inhibitors, to receive lasofoxifene vs. fulvestrant. All the results numerically
favored the experimental group. These data must be confirmed in a larger, adequately
powered clinical study.

In recent years, the treatment landscape of HR+/Her2-negative mBC has com-
pletely changed, thanks to the introduction of particularly active targeted drugs, from
CDK4/6 inhibitors [26–32], mTOR inhibitors [33] and PARP inhibitors [34,35], to new oral
SERDs [36–38] and PI3K inhibitors [39–42], which have expanded the treatment armamen-
tarium and improved survival outcomes for this patient population. Moreover, other new
active drugs are increasingly appearing in the setting of HR+ mBC, such as antibody–drug
conjugates (ADC) [43,44], which have recently demonstrated their clinical efficacy regard-
less of the expression of HRs, PROteolysis Targeting Chimeras (PROTACs) [45], selective
estrogen receptor covalent antagonists (SERCA) [46] and complete estrogen receptor antag-
onists (CERAN) [25]. However, there are many concerns about the application of these new
treatment strategies to elderly or unfit patients due to the possible risk of adverse events
(AEs) and/or adherence and compliance issues of elderly patients to the treatment [47,48].
Moreover, to date, there are no prospective randomized studies on the efficacy and safety of
cancer treatments (chemotherapy and targeted therapy) on patients over 70 years; most of
the evidence for this subgroup of patients derives from exploratory analyses of randomized
studies and real-life retrospective or prospective studies. Here, we report an analysis of the
currently available evidence on the therapeutic options and on the future perspectives of
treatment for elderly HR+ mBC patients.

2. Patient Selection and Geriatric Evaluation

A comprehensive evaluation of an elderly patient before initiating active cancer treat-
ment is recommended [49]. In particular, the elderly patient should be evaluated within an
interdisciplinary team to distinguish suitable patients who may be candidates for cancer
treatments from prefrail or frail patients for whom cancer treatments could have negative
effects on quality of life (QoL) or survival [50]. In addition, other aspects to consider
when appointing an elderly patient to cancer therapies are life expectancy and cognitive
status, as well as the polypharmacy, comorbidities, and potential AEs of cancer thera-
pies. Multidimensional geriatric assessment is essential for screening patients who may
receive specific cancer therapies and identifying those patients to refer to the geriatric
palliative care setting [51–53]. In this regard, the International Society of Geriatric Oncology
(SIOG) suggests that elderly patients should undergo a validated comprehensive geriatric
assessment (CGA) [54]. The CGA is a multidisciplinary tool used to explore the impact of
age-associated physiologic factors, in contrast with chronologic age, that may affect health
and disease in older patients [55–57].

CGA consists of a series of validated instruments that can be used to evaluate the
impacts and needs under different domains, as regards functional status, cognition, comor-
bidities, polypharmacy, psychosocial function, social support, and nutritional status. All
these items can affect outcomes in older patients with cancer. Classical CGA classifies pa-
tients in good general health as suitable, those with partial impairment in some domains as
vulnerable, and those with severe impairment in most domains as fragile [58]. This allows
the identification of patients at risk of side effects, and can possibly guide management,
treatment, and follow-up.

However, CGA is underused because it is long and difficult to apply in a busy routine
clinical practice. In this regard, there are other tools for evaluating the frailty of elderly
patients that help in the choice of treatment, such as the Cancer and Aging Research Group-
Breast Cancer (CARG-BC) score [59]. This is constructed by combining eight clinical and
geriatric variables (stage (II/III), planned anthracycline-based regimen, planned duration
of treatment (>3 months), abnormal liver function, anemia (hemoglobin Male ≤ 13/Fe-
male ≤ 12 g/dL), ≥1 fall in the past 6 months, limited ability to walk more than 1 mile,
and lack of someone to give good advice in a crisis), and was developed to classify older
patients with early-stage BC into low, intermediate, and high risk for grade 3–5 chemother-
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apy toxicity. The score was externally validated; demonstrated to better predict toxicity
compared with prior models and physician-rated performance status; and was strongly
associated with dose reductions, dose delays, early treatment discontinuation, reduced
dose intensity, and hospitalizations [59].

3. Treatment of Elderly Metastatic HR+ Breast Cancer Patients with
Targeted Therapies

HR+ or Luminal BC is the most frequently diagnosed subtype in elderly patients [60].
Despite a third of BCs being diagnosed in patients older than 70, elderly patients are
underrepresented in clinical trials [52,61,62]. As a result, we are missing prospective
randomized data on optimal treatment strategies in this subset of patients and therapeutic
guidelines. Furthermore, there is no consensus on the definition of “elderly patient”. In
this regard, many clinical studies consider the age of 65 as a cut-off, while according to
more recent data, it would be more appropriate to consider patients elderly from 70 years
old [63]. In the last few years, many targeted drugs have been developed for the treatment
of HR+ Her2-negative mBC, especially to overcome endocrine resistance.

3.1. Everolimus

Everolimus is the first-in-class targeted agent to reach the oncology clinic. BOLERO-2
is a phase III randomized trial comparing everolimus plus exemestane versus exemestane
alone in 724 postmenopausal women with HR+ mBC after treatment with nonsteroidal
aromatase inhibitors. In the study, 164/724 patients were older than 70 years. The primary
endpoints were progression-free survival (PFS) (primary endpoint) and overall survival
(OS), while response rate (RR) and safety were secondary endpoints [64]. In the study,
the combination of everolimus plus exemestane was effective in elderly patients, and PFS
has also improved in this subgroup of patients (hazard ratio, 0.59 (≥65 years) and 0.45
(≥70 years)) [65].

3.2. CDK 4/6 Inhibitors

CDK 4/6 inhibitors are standard of care as the first- or second-line treatment in
endocrine-sensitive or endocrine-resistant mBC. Most of the published analyses demon-
strate that the combination of hormone therapy plus CDK 4/6 inhibitors versus hor-
mone therapy alone leads to a survival advantage even in the subgroup of patients aged
>65 years [66]. In the three Paloma trials that explored the efficacy and safety of Pal-
bociclib ± endocrine therapy in hormone-sensitive [27] and hormone-resistant mBC pa-
tients [28,67], only 37% of the enrolled population were between 64 and 75 years old, while
only 9% of the patients were over 75 years old. Efficacy data in the elderly subgroup are
consistent with the results of the general population, and demonstrate a better PFS in the
experimental arm compared to endocrine therapy alone. However, over 75 patients were
poorly represented in this trial, as well as in other in clinical studies, and therefore it is
not possible to draw definitive considerations on this patient subgroup. In Paloma 1 e 2
trials, PFS was 22 months in the 162 patients who received Letrozole plus Palbociclib versus
12.3 months in Letrozole as single agent (HR (CI 95%) 0.66 (0.40–0.64); p < 0.001)) in the
65–74 years subgroup of patients. In the Paloma 3 trial, 59 patients between 65 and 74 years
received the combination of Palbociclib and Fulvestrant. PFS was 16.1 months versus
3.7 for Fulvestrant alone (HR (CI 95%) 0.27 (0.16–0.48); p < 0.001)) [68]. The same results
have been shown in the retrospective analyses of PFS regarding elderly patients enrolled
in the Monaleesa trials. PFS was Not Reached (NR) versus 18.4 months in 150 patients
>65 years who received Ribociclib plus Letrozole versus Letrozole alone in the Monaleesa
2 trial (HR (CI 95%) 0.61 (0.39–0.94)) [69]. In the Monaleesa 3 trial, HR for PFS in patients
older than 65 was 0.59 (0.43–0.81) in the combination arm versus 0.69 (0.45–0.81) in the
Fulvestrant alone group [30]. In the Monarch 2 trial, 114 patients were over 65 and received
Abemaciclib + Fulvestrant, obtaining a PFS of 14.4 months (HR (CI 95%) 0.63 (0.43–0.94))
versus 8.1 months in the 60 patients in the Fulvestrant alone group [70]. In the Monarch
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3 trial, 106 patients were over 65 years and received the combination of Abemaciclib plus
Aromatase inhibitors. PFS was 28.2 months versus 24.2 months in the 54 patients that
received aromatase inhibitor alone (HR (CI 95%) 0.63 (0.43–0.94)) [70]. In the Paloma 1 and
2 trials, PFS was NR in the 56 patients over 75 who received Letrozole plus Palbociclib ver-
sus 10.9 months in the 26 patients in the Letrozole alone group (HR (CI 95%) 0.31 (0.16–0.61)
p < 0.001) [27,67]. In the Paloma 3 trial, only 27 patients over 75 received Palbociclib plus
Fulvestrant and reported a median PFS of 13.6 months versus the 7.4 months for the 6 pa-
tients that received Fulvestrant alone (HR 0.59 (CI 95%) 0.19–1.80) p < 0.18)) [28]. No data
are available on the outcomes of the patients over 75 enrolled in the Monaleesa trials [30,69].
In the Monarch 2 trial, patients over 75 numbered 41 in the Abemaciclib + Fulvestrant group
versus 39 in te Fulvestrant alone group, and they reported a median PFS of 13.9 months
versus 5.8 months (HR (CI 95%) 0.62 (0.34–1.11)) [32]. In the Monarch 3 trial, 42 patients
received Abemaciclib plus Aromatase inhibitor and only 20 received Aromatase inhibitor
alone. The median PFS values were, respectively, 31.1 versus 9.1 months (HR (CI 95%) 0.54
(0.26–1.13)) [31]. Several retrospective and prospective real-life studies have evaluated the
safety and efficacy of CDK4/6 inhibitors in elderly patients (Table 1). The PFS data are
consistent with those of the randomized trials. Among the real-life studies, Palomage was
the first to prospectively evaluate the feasibility of Palbociclib plus endocrine therapy in
a cohort of patients over 70 years [71]. In this study, 40% of the patients were ≥80 years
old, and 20% of them had an ECOG performance status ≥2. In total, 70% of the patients
had undergone a multidimensional geriatric assessment, and 30% of them had some level
of vulnerability. Although the safety of CDK4/6 inhibitors in older patients is consistent
with that of younger patients, a higher incidence of grade 3 and 4 AEs was reported in
the elderly ones, particularly for the over-75s. From the published studies about CDK4/6
inhibitors, it does not appear mandatory to practice an upfront dose reduction in elderly
patients based only on age [72].

Table 1. Retrospective and real-world evidence on CDK 4/6 inhibitors in elderly patients.

Trial No. of
Patients Median Age CDK 4/6 Inhibitors Results

American Flatiron
Study [73,74] 1400 66 (20% >75 years) Palbociclib

(±Letrozole) PFS and OS >75 y vs. <75 y

HeLLENIC
Cooperative

Oncology Group
(HeCOG) [75]

365 61 (12% >75 years) Palbociclib/ribociclib
(±ET)

PFS (>75) 10.9 months as 1st line vs.
7.5 months as 2nd line

Safety: similar (19% G3-4
adverse events)

CompLEEment–1 [76] 3246 58 (24% >65–75 years;
9.5% >75 years) Ribociclib/letrozole Safety and efficacy consistent with

that seen in phase III trials

Kish et al. [77] 763 64 (50% <65 years;
20% >75 years) Palbociclib/ET Safety and efficacy consistent with

Paloma 1 and 2 trials

PALOMAGE [71] 407 79 (15% older than
85 years) Palbociclib (±ET)

Incidence of grade 3–4 AEs:
40% <80 years; 31% >80 years

Dose reduction occurred in 23% of
the patients; 30% of the patients

older than 80 years

3.3. PI3K Inhibitors

Alpelisib is a PI3Kα-specific inhibitor that has shown, in the phase III Solar1 trial, a
better PFS compared to endocrine therapy alone in mBC patients who had received previous
endocrine therapy [39]. In particular, the combination of Alpelisib plus Fulvestrant was
particularly active in the cohort of PIK3CA-mutated patients: PFS was 11.0 months (95%
confidence interval (CI), 7.5 to 14.5) in the Alpelisib–Fulvestrant arm versus 5.7 months
(95% CI, 3.7 to 7.4) in the placebo–Fulvestrant arm (HR for progression or death, 0.65; 95%
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CI, 0.50 to 0.85; p < 0.001). In the study, 117/285 patients who received Alpelisib were over
65 years of age, and 34 patients were between the ages of 75 and 87 years old. No overall
differences in PFS outcome and Alpelisib exposure were observed between these patients
and younger patients. However, grade 3 or 4 hyperglycemia, an AE related to Alpelisib,
was reported more frequently in patients over 65 years of age (44% vs. 32%).

3.4. PARP Inhibitors

Two different PARP inhibitors, Olaparib and Talazoparib, have been approved for the
treatment of mBC harboring BRCA mutations, based on the results of the OlympiAD [34]
and EMBRACAs studies [35]. In the OlympiAD trial, only 15/302 patients were older
than 65 years: 11 received Olaparib, and 4 received the standard therapy. Similarly, in
the EMBRACA trial, patients over 65 comprised 37 of the 431 enrolled; 27 (9.4%) of them
received Talazoparib, 10 (6.9%) received the standard therapy. Given the small number, a
statistical analysis on this subgroup of patients was not carried out.

3.5. Elacestrant

Among all the oral SERDs, Elacestrant is the first-in-class. The Emerald trial enrolled
mBC patients who previously had received one to two lines of endocrine therapy, a CDK4/6
inhibitor, and one or fewer lines of chemotherapy. The study randomized patients to Elaces-
trant 400 mg or a treatment of investigator’s choice (aromatase inhibitor or Fulvestrant) [36].
The median PFS values were 2.79 and 1.91 months with Elacestrant and standard therapy
in the intent-to-treat population, respectively (HR, 0.697; 95% CI, 0.552–0.880; p = 0.0018)).
In particular, in tumors harboring ESR1 mutations, PFS was 3.78 months vs. 1.87 months
with standard therapy, leading to a 45% reduction in the risk of disease progression or
death in this subgroup (HR, 0.546; 95% CI, 0.387–0.768; p = 0.0005). In the Emerald trial,
215/477 patients were over 65 years old. No differences were found in terms of efficacy in
patients aged ≥65 years compared to younger ones.

3.6. Capivasertib

Capivasertib is a potent, selective, adenosine triphosphate (ATP)-competitive inhibitor
of all three AKT isoforms (AKT1/2/3). The phase III double-blind, randomized, Capitello-
291 trial evaluated Capivasertib in combination with Fulvestrant versus placebo plus
Fulvestrant for the treatment of pretreated locally advanced or metastatic HR+, HER2-low,
or BC-negative patients. PFS, the primary endpoint of the study, was significantly improved
in the experimental group, including those with AKT pathway-altered tumors (7.2 months
(95% CI, 7.2–7.4) vs. 3.6 months (95% CI, 2.8–3.7; HR, 0.60; 95% CI, 0.51–0.71; 2-sided
p < 0.001)). In the study, 217/708 patients were over 65 years. The PFS benefit derived from
Capivasertib plus Fulvestrant was consistent across age subgroups (in ≥65: HR, 0.65; 95%
CI, 0.47–0.90; in ≤65: HR, 0.65; 95% CI, 0.53–0.79) [78].

4. Treatment of Elderly HR+ Metastatic Breast Cancer Patients with Chemotherapy

Chemotherapy is usually indicated in elderly patients with hormone receptor-negative
disease or receptor-positive disease resistant to endocrine therapy, or with rapidly progres-
sive or extensive visceral disease [5].

However, this patient subgroup represents a less likely candidate for chemotherapy
due to the increased risks related to chemotoxicity, comorbidities, and life expectancy [79].
To prevent chemotoxicity, toxicity calculators (e.g., CARG and CRASH) have been for-
mulated. The CARG model considers patient, tumor, and chemotherapy characteristics,
geriatric assessment variables, and laboratory test values, and is able to predict the risk
of developing grade 3 to 5 AEs from cancer treatment. In the CRASH model, the ECOG
performance status, the Mini Nutritional Assessment, the Mini-Mental State Examination,
laboratory tests, and the type of chemotherapy administered are considered [80]. However,
these scores cannot be used as an exclusive tool to decide whether to treat one patient with
chemotherapy, and less so to identify which drug to use. For example, single-drug regimens
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are preferred over polychemotherapy, and in this contest, drugs that have already been
investigated in older populations should be selected. In addition, changes in treatment
schedules, dose reductions, or dose escalations before reaching the standard recommended
dose can help to reduce AEs [5].

For patients with hormone-sensitive mBC who have become refractory to hormone
therapy, sequential chemotherapy is considered the best option [81]. Unfortunately, few
studies have investigated the use of chemotherapeutic agents in the elderly. Eribulin
mesylate (Halaven), a synthetic analog of halichondrin B, is a non-taxane microtubule
inhibitor that acts differently with respect to other tubulin-targeting agents and overcomes
resistance to paclitaxel [82,83]. The Phase III, open-label, randomized, global, multicenter
EMBRACE trial (Eribulin alone versus treatment of physician choice in patients with mBC)
allowed the approval of Eribulin in patients with local or mBC pretreated with at least an
anthracycline and a taxane [84]. Two other single-arm phase II open-label studies, 201 and
211, involved patients with locally advanced BC or mBC pre-treated with anthracycline,
taxanes, or capecitabine. These studies confirmed the efficacy of Eribulin in terms of OS,
PFS, RR, and clinical benefit rates (CBR) [85,86]. Study 201, Study 211, and EMBRACE
demonstrated that Eribulin is a usable drug after treatment with anthracyclines or taxanes,
with similar efficacy and toxicity regardless of age, and with no effect on geriatric scores or
QoL [5]. Muss et al. conducted an exploratory analysis based on three randomized trials
to compare the efficacy and tolerability of Eribulin between young patients and patients
older than 70 years. Eight hundred and twenty-seven patients received Eribulin mesylate
at 1.4 mg/m2 as two to five small intravenous infusions on days 1 and 8 of a 21-day cycle.
The results of this analysis establish that age did not influence the OS, PFS, ORR, CBR, or
tolerability of Eribulin as a single agent [87]. In 2019, a multicenter observational study
based on geriatric oncology parameters (sponsored by GIOGer, Italian Group of Geriatric
Oncology) was conducted on 50 elderly patients with mBC to evaluate the efficacy and
tolerability of Eribulin. Italian versions of the CGA Item Score and Health-Related Quality
of Life (HRQL) score were used for assessment. The study demonstrated that treatment
with Eribulin succeeded in preserving the QoL and geriatric parameters included in the
CGA, except instrumental functioning and geriatric depression [88].

Among single-drug regimens, weekly administered taxanes, such as paclitaxel and
docetaxel, are some of the most widely used drugs in older patients with mBC [5]. However,
albumin-bound paclitaxel (nab-paclitaxel) is much less neurotoxic than these two solved-
based taxanes, it does not require steroid premedication, and is associated with a lower
rate of hypersensitivity reaction [89–91].

The randomized phase II EFFECT study determined the optimal weekly dose of nab-
paclitaxel for elderly patients with mBC by geriatric assessment. The study showed that
the 100 mg/m2 dose (arm A) on days 1, 8 and 15 of a 28-day cycle, was significantly better
tolerated than the 150 mg/m2 dose (arm B) in 160 randomized women with mBC aged
≥65 years. Neurotoxicity-related events were also lower [92].

5. Treatment of Elderly HR+ Metastatic Breast Cancer Patients with
Antibody–Drug Conjugates

Antibody–drug conjugates (ADCs) consist of an antibody targeting a specific antigen
and a toxic payload joined by a linker. ADC components ensure the maximum delivery of
the chemotoxic drug to tumor cells while preserving healthy tissue and reducing off-target
toxicity [93].

Currently, in the BC treatment, there are three ADCs already used in clinical practice,
and others are very promising in the experimental stage.

Trastuzumab emtansine (T-DM1) is the first ADC to have been approved for the
treatment of patients with resectable or HER2-positive mBC previously treated with
trastuzumab and taxane, or who relapsed during or within 6 months of completed adjuvant
therapy with trastuzumab [94]. It targets the HER2 receptor of trastuzumab with the
cytotoxic activity of the microtubule inhibitory agent DM1 [94]. Thanks to the KATHERINE
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T-DM1 study, early HER2-positive BC also obtained approval in the adjuvant treatment
of patients with residual invasive breast and/or lymph node disease after neoadjuvant
treatment with at least one taxane and trastuzumab-based treatment regimen [95].

The DESTINY-Breast04 study evaluated Trastuzumab-deruxtecan (T-dxt), an antibody–
drug conjugate consisting of a humanized anti-HER2 monoclonal antibody linked to a
topoisomerase I inhibitor payload through a tetrapeptide-based cleavable linker. The
study led to the approval of this drug for the treatment of patients with unresectable or
metastatic HER2-low BC, who have received prior chemotherapy for metastatic disease or
who developed disease recurrence during or within 6 months of completion of adjuvant
chemotherapy [43].

A sub-analysis of this study was conducted, and the results were presented at the 2022
San Antonio Breast Cancer Symposium. It considered the patient’s history and the charac-
teristics of the disease. Notably, patients 65 years of age and older had a higher median
PFS with Trastuzumab deruxtecan compared with those treated with TPC (11.4 months vs.
6.2 months; HR, 0.57; 95% CI, 0.36–0.89), and those younger than 65 had a median PFS of
9.8 months vs. 4.6 months, respectively (HR, 0.47; 95% CI, 0.37–0.61) [43,96].

Sacituzumab Govitecan (SG) is the latest ADC demonstrating promising activity in the
phase I/II IMMU-132-01 basket study conducted in heavily pretreated solid tumors, includ-
ing HR+/HER2− and triple-negative mBC. The drug consists of a trophoblast cell surface
antigen 2 (Trop-2) antibody linked to a very potent and active metabolite of irinotecan
(SN-38) via a hydrolyzable linker [44,97]. SG initially received breakthrough designation
from the US FDA in patients with triple-negative BC who had failed prior therapies for
metastatic stage based on the durable RR of 33% by local assessment with a safety profile
that was manageable in this patient setting [98]. The multicenter, randomized phase III
ASCENT study (NCT02574455) confirmed these results [99]. The pivotal, randomized, mul-
ticenter, phase III TROPiCS-02 study investigated whether SG monotherapy can improve
PFS and ORR in HR+/HER2 mBC patients with one or more prior endocrine therapy and
two to four lines of chemotherapy compared to standard TPC chemotherapy [44]. The
recent results of this study confirm the superiority of SG in terms of clinically significant
OS in pretreated, endocrine-resistant, HR+/HER2–mBC patients regardless of HER2 sta-
tus [100]. The efficacy and safety results were consistent across age subgroups. In the study,
140 patients were over 65 years and reported a median PFS of 6.7 (4.2–9) months with SG
vs. 3.5 (1.7–5.6) months with single-agent chemotherapy (HR, 0.59; 95% CI, 0.38–0.93).

New ADCs are currently under investigation, such as Trastuzumab duocarmazine
(also known as SYD985), Disitamab vedotin (also known as RC48-ADC), and Ladiratumab
vedotin (also known as SGN-LIV1A); ADCs are also being studied in earlier lines of treat-
ment in BC and other tumor entities, as a single agent or in combination with checkpoint
inhibitors, tyrosine kinase inhibitors, and the combination of treatments directed against
HER2 [93].

6. Future Perspectives

The percentage of elderly patients is increasing and will represent an important
proportion of patients with mBC soon. BC in elderly patients seems to have different
biological characteristics compared to younger patients. The adequate evaluation of the
biological characteristics of the disease, through gene array techniques, is one of the
fundamental aspects of applying precision medicine and avoiding undertreatment or
overtreatment. The treatment landscape of HR+ mBC is rapidly changing, and new active
drugs will soon join the currently available therapeutic armamentarium. CDK4/6 inhibitors
are the standard of care as first-line therapy in patients with HR+ mBC. There are no
studies that directly compare the CDK 4/6 inhibitors, such as Palbociclib, Ribociclib and
Abemaciclib, and therefore it is not possible to demonstrate the superiority of one drug
over the other two. Therefore, the choice of the most suitable treatment must be based
on several factors: patient characteristics (performance status, compliance, comorbidities);
drug characteristics (pharmacokinetic and pharmacodynamic properties); data from clinical
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trials, and patient preference. Since the efficacy and safety of CDK4/6 inhibitors in elderly
patients are comparable to those in younger patients, undertreatment or upfront dose
reduction based on chronological age should be discouraged. The choice of CDK4/6
inhibitor should take particular account of possible drug interactions in those patients with
multiple comorbidities and polypharmacotherapy.

To date, there is no standard second-line treatment for patients who have experienced
disease progression after first-line CDK4/6 inhibitors ± endocrine therapy. However, the
efficacy data on the new drugs (Elacestrant, Capivasertib, Alpelisib), even in previously
treated patients over 65 years of age, encourage us to also offer a targeted option in the
second line of therapy, delaying the use of chemotherapy to subsequent lines of treatment.
Moreover, the oral route of administration of this new drug could preserve the QoL of
elderly patients, avoiding the morbidity associated with long-term central venous access
and reducing the utilization of healthcare facilities.

Chemotherapy and new ADCs should be reserved for those patients who progress to
endocrine therapy ± targeted agents, or for elderly women with rapidly progressing mBC,
with a preference for mono-, oral and weekly chemotherapies.

Although endocrine therapies play a fundamental role in the treatment of patients
with HR+ BC, most patients with advanced disease will develop resistance [101]. Aro-
matase inhibitors block the conversion of androstenedione to estrogen, increasing the con-
centration of androgens that could then stimulate the androgen receptor (AR) [102,103],
which is expressed in >75% of HR+ BC [104,105]. The role of the AR in BC has not
been well defined yet; it has been associated with better patient outcomes in patients with
HR+ disease [106,107], but has also been associated with resistance to endocrine thera-
pies [108,109]. Enzalutamide is a potent inhibitor of AR signaling [110–114]; in preclinical
BC models, enzalutamide blocked both the estrogen- and the androgen-mediated growth
of HR+ cells [108,109]. These results suggest blocking both AR and ER signaling in pa-
tients with HR+ BC could provide additional benefits beyond ER inhibition alone, and
may prevent resistance. A phase II trial by Krop et al. evaluated the efficacy, safety, and
predictive biomarkers of enzalutamide plus exemestane in women with advanced HR+
BC [115]. PFS was not improved in either cohort of the ITT population. In cohort 1 (patients
with no prior endocrine therapy), high levels of AR mRNA were associated with greater
benefits related to enzalutamide. This effect was particularly apparent in patients with
both high levels of AR mRNA and low levels of ESR1 mRNA (HR, 0.24 (95% CI, 0.10–0.60);
p = 0.0011). Enzalutamide with exemestane was well tolerated. On these bases, endocrine
therapy-naïve patients with high AR mRNA levels, especially in combination with low
ESR1 mRNA levels, may benefit from the addition of enzalutamide to exemestane. Another
phase II clinical trial tested the combination of fulvestrant with enzalutamide in heavily
pretreated women with advanced ER+/HER2− BC [116]. The median PFS was 8 weeks
(95% CI: 2–52). AEs were as expected for endocrine therapy. Significant (p < 0.1) univariate
relationships existed between PFS and ER%, AR%, and PIK3CA, and/or PTEN mutations.
Baseline phospho-proteins in the mTOR pathway were more highly expressed in biopsies
of patients with shorter PFS. The primary endpoint of clinical benefit rate at 24 weeks was
25% in heavily pretreated advanced ER+/HER2− BC. Short PFS was associated with the
activation of the mTOR pathway, and PIK3CA and/or PTEN mutations were associated
with an increased hazard of progression. Thus, a combination of fulvestrant or other SERD
plus the AKT/PI3K/mTOR inhibitor with or without AR inhibition warrants investigation
in the second-line endocrine therapy of metastatic ER+ BC.

However, the clinical development of enzalutamide and other AR inhibitors has been
limited largely because of the inability to definitively identify the patients most likely to
benefit from AR-targeted therapy. For these agents to have clinical utility in BC, predictive
biomarkers are essential.

It is well-known that cancer may cause metabolic and physiological alterations that
can affect the nutritional needs for carbohydrate, protein, vitamin, fat, and minerals [117].
Moreover, symptoms such as early satiety, anorexia, changes in taste and smell, and dis-
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turbances of the gastrointestinal tract are common side effects of antineoplastic treatment,
and can lead to inadequate nutrient intake and consequent malnutrition [118,119]. There-
fore, maintaining energy balance or preventing weight loss is fundamental. Nutritional
screening and assessment for survivors should begin while treatment is being planned,
and should focus on both the current nutritional status and anticipated symptoms related
to treatment that could affect dietary intake [120]. During active cancer treatment, the
overall goals of nutritional care for survivors should be to prevent or reverse nutrient
deficiencies, to preserve lean body mass, to minimize nutrition-related side effects (such
as nausea, decreased appetite or taste changes), and to maximize QoL. Recent studies
confirm the benefit of dietary counseling during antineoplastic treatment for improving
outcomes [121–123]. Providing short-term individualized nutritional support can improve
appetite and dietary intake and decrease the cancer treatment-related toxicities [117].

Moreover, an increasing number of studies have examined the therapeutic value of
exercise during cancer treatment [124–126]. Most of them have examined women with
early-stage BC receiving adjuvant therapies. Existing evidence strongly suggests that
exercise is safe, feasible, and can also improve physical functioning and some aspects of
QoL during cancer treatment [122–126]. The decision regarding how to maintain or when to
initiate physical activity should be individualized to the survivor’s condition and personal
preferences. Likewise, resistance training programs may be helpful in hindering rapidly
occurring adverse body composition changes (i.e., sarcopenic obesity and osteopenia) that
may occur among some cancer patients who receive systemic therapy [127].

7. Conclusions

The management of HR+ mBC in the elderly is a challenge. The heterogeneity and
complexity of elderly patients, and the lack of randomized clinical trials and validated
guidelines on older patients, represent challenges to their optimal treatment.

We suggest performing a CGA on all patients over 70 in order to identify who might
benefit from active therapies. It is therefore of fundamental importance that the therapeutic
decision for elderly mBC patients be taken within a multidisciplinary team, and that
close collaboration between oncologists and geriatricians is guaranteed. However, CGA is
underused because it is long and difficult to apply in busy routine clinical practice. In this
regard, there are other tools for evaluating the frailty of elderly patients that help in the
choice of treatment, such as the CARG-BC score.

Interventions to improve the participation of older adults in cancer trials should also
be implemented. This approach will allow older patients to receive the same treatment
opportunities as younger patients.
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