Clinical Interventions in Aging Dove

REVIEW

Breast Cancer in Geriatric Patients: Current
Landscape and Future Prospects

Hikmat Abdel-Razeq(®'?, Fawzi Abu Rous (>, Fawzi Abuhijla(®* Nayef Abdel-Razeq?, Sarah Edaily ('

'Department of Internal Medicine, King Hussein Cancer Center, Amman, Jordan; 2School of Medicine, The University of Jordan, Amman, Jordan;
3Henry Ford Health System, Detroit, MI, USA; 4Department of Radiation Oncology, King Hussein Cancer Center, Amman, Jordan

Correspondence: Hikmat Abdel-Razeq, Department of Internal Medicine, King Hussein Cancer Center, 202 Queen Rania Al Abdullah Street, Amman,
11941, Jordan, Tel +962-6 5300460, Ext: 1000, Email habdelrazeq@khcc.jo

Abstract: Breast cancer is the most common cancer diagnosed among women worldwide and more than half are diagnosed above the
age of 60 years. Life expectancy is increasing and the number of breast cancer cases diagnosed among older women are expected to
increase. Undertreatment, mostly due to unjustifiable fears of advanced-age and associated comorbidities, is commonly practiced in
this group of patients who are under-represented in clinical trials and their management is not properly addressed in clinical practice
guidelines. With modern surgery and anesthesia, breast surgeries are considered safe and is usually associated with very low
complication rates, regardless of extent of surgery. However, oncoplastic surgery and management of the axilla can be tailored
based on patients’- and disease-related factors. Most of chemotherapeutic agents, along with targeted therapy and anti-Human
epidermal growth factor receptor-2 (HER2) drugs can be safely given for older patients, however, dose adjustment and close
monitoring of potential adverse events might be needed. The recently introduced cyclin-D kinase (CDK) 4/6-inhibitors in combination
with aromatase inhibitors (Al) or fulvestrant, which changed the landscape of breast cancer therapy, are both safe and effective in older
patients and had substituted more aggressive and potentially toxic interventions. Despite its proven efficacy, adjusting or even omitting
adjuvant radiation therapy, at least in low-risk older patients, is safe and frequently practiced. In this paper, we review existing data
related to breast cancer management among older patients across the continuum; from resection of the primary tumor through adjuvant
chemotherapy, radiation and endocrine therapy up to the management of recurrent and advanced-stage disease.
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Introduction
Breast cancer is the most common cancer diagnosed among women worldwide." The median age at diagnosis in the
United States (US) is 63 and the incidence increases with age.” Over a third of patients diagnosed with invasive breast
cancer, and almost half of breast cancer-related mortalities in Western societies are reported among those over 70 years
of age.® Life expectancy is increasing and the number and percentage of breast cancer diagnosed among older patients
are expected to increase. Data on the management of breast cancer among elderly patients is scarce;*” many such
patients have comorbidities and are not included in clinical trials.® Delaying or omitting chemotherapy,’ radiotherapy®°
and even surgical resection of the tumor are commonly practiced in this age group. Such undertreatment may negatively
impact on treatment outcomes and prognosis.'® Proper geriatric assessment is extremely important to hopefully avoid
unnecessary undertreatment or expose patients to intolerable toxicities. However, such assessment is not routinely
practiced; lack of skills, expertise and proper training along with lack of time in busy service, are major contributing
factors.

In this paper, we review existing data related to breast cancer management among older patients. It is hoped that such
review should highlight the importance of geriatric oncology, and direct oncologists to proper assessment of aging, in an
evidence-based decision-making process.
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Surgery

Surgical resection with proper surgical margins remains the cornerstone of breast cancer therapy. With modern surgery
and anesthesia, breast surgeries are considered safe and is usually associated with very low complication rates regardless
of extent of surgery; breast-conserving (BCS) or mastectomy.'"*'? Omitting surgical resection in such patients, can have
a negative impact on treatment outcomes regardless of age, tumor stage, hormone receptor and human epidermal growth
factor receptor-2 (HER2) status.'>*'* In a prospective multicenter study in UK that included women aged 70 or older with
primary operable invasive breast cancer (T1-4N0-2MO), researchers found that age, frailty and comorbidities affected
decision for mastectomy and axillary dissection. In such older patients, breast cancer surgery was shown to be safe with
low to moderate adverse events (19.3%) and no 30-day mortality. However, surgery had negative impact on quality of
life and functional independence.'”

Surgical Options for Primary Disease

Type and extent of primary surgery for breast cancer are usually based on multiple factors related to comorbidities,
functional status, and tumor stage. However, patient’s age remains an independent factor for health care professionals in
selecting the surgery type.'® Morgan et al, showed a higher tendency for mastectomy for older age group,'® which was
also shown in large retrospective study in which patients aged 70 or older were less likely to have BCS, most likely to
avoid adjuvant radiation to minimize additive toxicity for such patients.'’

Surgical Management of the Axilla
Early studies on surgical management of breast cancer in older patients revealed that those with early-stage breast cancer
with clinically negative nodes can be safely treated with surgery to primary disease without axillary lymph node
dissection (ALND)."®!” Mandelblatt et al, assessed the sequelae of ALND in early-stage breast cancer for patients >
67 years and reported consistent adverse effect on quality of life including higher rates for lymphedema, arm pain and
shoulder movement limitation.”® Furthermore, a randomized trial addressed the role of ALND in patients 60 years or
older with clinically negative axillary lymph nodes and positive hormonal receptor, showed better quality of life without
ALND.?! The use of sentinel lymph node biopsy (SLNB) grants a less intensified form for axillary surgical
management.”> Although SLNB may still be omitted to avoid overtreatment for low-risk group in elderly patients, it
may still be useful to better guide oncologists on aggressiveness of adjuvant therapy for medically fit older patients.***
However, these findings should not be generalized for all elderly patients as the omission of axillary staging might result
in higher risk of regional recurrence, however, with no impact on overall survival (OS) or breast cancer-specific survival
(BCSS).> A predictive nomogram for survival benefit of SLNB for elderly patients was suggested to better classify
patients into risk groups, were SLNB can be selected based on risk stratification.*®

There are multiple ongoing trials addressing axillary management on older patients based on clinical stage, response to
chemotherapy and findings on SLNB. The SENOMAC?’ (NCT02240472) and SERC*® (NCT01717131) trials are
randomizing patients to ALND or no ALND following a finding of positive SLNB for patients with clinically node-
negative, ¢T1-3 (SENOMAC), or ¢T1-2 (SERC). The POSNOC? study (NCT02401685) assesses the role of axillary
management via ALND or axillary radiation therapy compared to no further management for patients who have 1 or 2
lymph nodes macro-metastases on SLNB. The MA39trial (NCT03488693) randomizes patients with pT1-2N1, who
underwent mastectomy or BCS to regional nodal irradiation (RNI) or no RNL>® For patients with clinically positive
nodes pre neoadjuvant chemotherapy (NACT), the Alliance A011202 (NCT01901094) randomize patients with cT1-3N1
with positive SLNB into ALND followed by RNI compared to RNI without ALND, while the NSABP B-51/RTOG 1304
trial (NCT01872975), randomizes ¢T1-3N1 patients with negative SLNB to RNI compared to no RNI.>'!

Despite the fact that most of these trials were not strict for elderly groups, the results of these trials would aid decision
making for different scenarios based on tumor response and SLNB findings, especially for older groups in whom any
possible de-escalated therapy would make a difference in their quality of life, without compromising the oncological

outcomes.
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Oncoplastic Surgery

A comprehensive review for reconstructive surgeries for older women with breast cancer showed equivalent outcomes to
younger age groups, yet these patients are less likely to be offered these reconstructive techniques, due to lack of care
standards, concerns related to operative risks, preconceptions to body image and lack of engagement in decision making
with patients.*? In one study, physical and psychosocial well-being scores were significantly higher in older women
compared to younger age group for both conventional surgical techniques and oncoplastic surgeries.>

Adjuvant Therapy
Adjuvant Chemotherapy

Older patients can derive survival benefit from adjuvant chemotherapy; however, they are at a higher risk of developing
adverse events such as acute kidney injury, electrolyte imbalance, cardiac and hematological toxicities.>* Those with
high-risk, HER2-positive or triple negative disease, will derive greater benefit from adjuvant chemotherapy compared to
HER2-negative and hormone sensitive breast cancer.”” In a study that included 592 breast cancer patients older than 70
years with comorbidities and lymph node positive disease, patients who received adjuvant chemotherapy had better
survival compared to those who did not (Hazard Ratio 0.67, 95% CI 0.48-0.98).%° In a SEER database study of 5000
patients 65 years and older with non-metastatic hormone receptor-negative breast cancer, adjuvant chemotherapy
resulted in 15% reduction in mortality that was mainly seen in patients with larger tumors and positive lymph
nodes.*” On the other hand, a Medicare study showed that patients older than 65 years have a higher risk of short-
term mortality and hospitalization after receiving chemotherapy compared to younger patients.*® Another analysis of
SEER database showed that 2.9% of patients older than 65 years with early breast cancer died after one year of receiving
chemotherapy.*”

HER2-Negative Breast Cancer

The standard chemotherapeutic regimens that can be offered for patients older than 65 years with HER2-negative breast
cancer are docetaxel and cyclophosphamide (TC), anthracycline based regimens such as doxorubicin and cyclopho-
sphamide followed by paclitaxel (AC-T), or the older regimen cyclophosphamide, methotrexate, and fluorouracil (CMF).
The choice of regimen depends on clinical status (fit versus non-fit), disease risk (high versus low risk), cardiac function
and other comorbidities. In the CALGB-49907 trial, 633 patients 65 years or older with stage I-IIIB were randomized to
receive CMF or AC versus single agent capecitabine. At 10-years, relapse-free survival (RFS) was worse with
capecitabine compared to CMF or AC (50% vs 56%), as were OS rates (26% vs 62%). Toxicities, however, were less
common in the capecitabine arm.*° In the ICE Phase III trial, patients older than 65 were randomized to receive adjuvant
ibandronate with or without capecitabine. Results showed no OS or disease-free survival (DFS) benefit of adding
capecitabine to ibandronate.*' Single agent docetaxel was compared to CMF in a cohort of 601 older patients in the
ELDA randomized trial and was found to be not superior, while causing worse quality of life (QOL) and multiple side
effects such as hair loss, fatigue, diarrhea, rash, and neuropathy.*?

For medically fit older patients with normal cardiac function and high-risk disease (node positive, larger tumors, and
triple-negative tumors >Icm) anthracycline-based regimens (AC-T) have been shown to result in better outcomes
compared to CMF.*> However, the benefit of treatment should be weighed against the risk of major toxicities such as
hematological and cardiac toxicities. In the CALGB 40101 trial, 3800 patients with lower-risk disease were randomized
to four or six cycles of paclitaxel administered weekly or bi-weekly versus AC, noninferiority was not demonstrated and
patients who received paclitaxel had worse OS (Hazard Ratio 1.27). Grade 3 or higher hematological toxicities were
more common in the AC arm, whereas neuropathy was more common in the paclitaxel arm. Two patients receiving AC
had cardiac deaths and 7 patients developed myelodysplastic syndrome (MDS) and acute myelogenous leukemia
(AML).* In a large SEER database study evaluating the risk of cardiac toxicity after anthracycline-based regimens,
the rates of developing congestive heart failure (CHF) in patients aged 66—70 years who received anthracyclines were
19% and 38% at 5 and 10 years, respectively; whereas the 5- and 10-year rates were 18% and 33% in those who received

non-anthracycline-based regimens.*’
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In older patients with lower risk disease (lymph node negative, hormone receptor-positive, triple- negative tumors
<lcm) or those with comorbidities precluding the use of anthracycline-based regimen, TC can be an appropriate regimen.
In the US Oncology Research Trial 9735, patients were randomized to receive adjuvant AC or TC for four cycles. At
7-years of follow up, patients in the TC arm had better DFS (81% vs 75%, P=0.033, Hazard Ratio 0.74) and OS (87% vs
82%, P=0.32, Hazard Ratio 0.69) compared to the AC arm. The survival benefit was consistent in older (>65 years) and
younger patients; however, older patients developed more febrile neutropenia with TC necessitating Granulocyte Colony-
Stimulating Factor (G-CSF) prophylaxis.*® In a joint analysis of the ABC trials, TC was compared to an anthracycline-
based regimen in more than 4000 patients; 30% of whom were >60 years old. In terms of invasive DFS, TC was inferior
to anthracycline-based regimens; however, anthracycline-based regimens did not significantly improve outcomes in
patients with hormone receptor-positive or triple-negative, lymph node negative disease.*” Clinical frailty and QOL
declined in the first three months after receiving TC but recovered fully at one year.** Table 1 summarizes important

clinical trials addressing the use of adjuvant chemotherapy in patients with HER2-negative disease.

HER2-Positive Breast Cancer
In a systematic review of the randomized trials evaluating the use of adjuvant trastuzumab in addition to chemotherapy in
patients older than 60 years, the addition of trastuzumab resulted in a 47% relative risk reduction compared to
chemotherapy alone (Hazard Ratio 0.53, 95% CI 0.36-0.77) and 5% of patients receiving trastuzumab had cardiac
events.*” In a Phase II randomized trial from Japan, 275 older patients (median age 73.5 years) were randomized to
receive chemotherapy plus trastuzumab or trastuzumab alone. Single agent trastuzumab failed to show noninferiority but
was well tolerated and resulted in fewer side effects compared to the combination.>

For higher-risk fit patients, a combination of trastuzumab plus anthracycline-taxane can be used. However, cardiac toxicity
is a major issue when trastuzumab is used along with an anthracycline, moreover anthracycline-taxane-trastuzumab combina-
tions were mainly studied in younger fit populations with poor representation of patients >60 years.”' Another option is

Table | Chemotherapy Clinical Trials for Patients with HER2-Negative Breast Cancer

Study Population Treatment Results

CALGB-49907°

633 patients
65 years or older with stage |-IlIB
breast cancer

CMF or AC vs capecitabine

— 10-year RFS worse with capecitabine (50% vs 56%)
— OS worse with capecitabine (26% vs 62%)

ICE-I*' 1409 patients Adjuvant ibandronate with | — No OS or DFS benefit of adding capecitabine to
65 years or older or without capecitabine ibandronate

ELDA® 601 patients Docetaxel vs CMF — Docetaxel was not superior to CMF
65 or older — Docetaxel caused worse QOL and more side

effects

CALGB-40101*

3800 patients with lower risk breast
cancer

4 or 6 cycles of paclitaxel
(T) vs AC

— Non-inferiority was not demonstrated

— OS was worse in patients who received T (Hazard
Ratio: 1.27)

— Neuropathy more common in Tarm
Hematological toxicities more common in AC

US Oncology
Research Trial-
9735%

1016 patients with operable breast
cancer

Adjuvant AC vs TC for 4
cycles

— DFS was better with TC (81% vs 75%)
— OS was better with TC (87% vs 82%)

Pooled analysis of
ABC trials*

4242 patients with HER2 negative
breast cancer (30% older than 65)

TC vs anthracycline-based

regimen

— TC was inferior in terms of invasive DFS

— Anthracycline-based regimen did not improve

outcomes in HR positive, TNBC or LN negative

Abbreviations: CMF, Cyclophosphamide, Fluorouracil, Methotrexate; AC, Doxorubicin, Cyclophosphamide; RFS, Relapse-Free Survival; OS, Overall Survival; DFS,
Disease-Free Survival; TC, Docetaxel, Cyclophosphamide; HER2, Human Epidermal Growth Factor Receptor-2; TNBC, Triple-Negative Breast Cancer; LN, Lymph Node.
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taxane-anti-HER2 combinations such as docetaxel, carboplatin and trastuzumab (TCH) regimen but patients older than 70
years were excluded from the BCIRG 001 trial, besides hematological toxicity is a concern in older patients receiving

carboplatin with docetaxel.’>

Two studies showed positive results with the combinations of paclitaxel plus trastuzumab, and
TC plus trastuzumab; placing them among the options for older patients.”*>* In terms of duration, one year of adjuvant
trastuzumab should be administered in older patients similar to the recommendation for younger patients.>

The rate of CHF in patients >66 years treated with trastuzumab is 29% compared to 19% in patients treated without
trastuzumab.’® Although echocardiogram is recommended every 3 months in patients receiving trastuzumab, older
patients are less likely to undergo cardiac monitoring.’’

In the Aphinity trial, pertuzumab was added to trastuzumab and resulted in a minor decrease in invasive DFS and
higher rates of diarrhea which might be detrimental in older patients.”® The same case is with neratinib that showed DFS
benefit following adjuvant trastuzumab in the ExteNET trial but caused significant diarrhea necessitating the use of
prophylactic antidiarrheal medications which carries the risk of dehydration and constipation in older patients.>

In the KATHRINE trial, adjuvant trastuzumab emtansine (T-DM1) reduced the risk of recurrence compared to
trastuzumab in patients with residual disease after receiving trastuzumab-based neoadjuvant treatment. However,
T-DM1 caused significant toxicities such as neuropathy and pneumonitis which can be serious in older patients.
Additionally, less than 10% of the study population were >65 years old.®® Table 2 summarizes important clinical trials
addressing the use of adjuvant chemotherapy and anti-HER?2 therapy in patients with HER2-positive patients.

Adjuvant Radiotherapy
Adjuvant radiation has been proven to decrease locoregional relapse in breast cancer. For elderly patients, radiation therapy
can be recommended based on risk stratification; as it might be safely omitted for low-risk group.®’ Older patients carry higher

risk of radiation-related toxicities due to accumulative effect related to heart and respiratory comorbidities. However, recent

Table 2 Chemotherapy Clinical Trials for Patients with HER2-Positive Breast Cancer

NCTOI104935°°

trastuzumab vs trastuzumab

alone

Study Population Treatment Results

Brollo et al*’ Patients older than 60 years Adjuvant trastuzumab plus — 47% relative risk reduction in combination arm
chemotherapy vs chemotherapy (HR 0.53)
alone

Sawaki et al 275 older patients Adjuvant chemotherapy plus — Noninferiority of single agent trastuzumab was not

demonstrated

Tolaney et al
NCT0054245 153

410 patients (34% older than 60

years)

Adjuvant paclitaxel and

trastuzumab

— 3-year rate of survival free from invasive disease
was 98.7%

years)

plus pertuzumab or placebo

Jones et al 493 patients Adjuvant TC plus trastuzumab — 2-year DFS was 97.8%
NCT00493649>* — 2-year OS was 99.2%
Aphinity trial®® 4805 patients (25% older than 65 Chemotherapy and trastuzumab | — Node-positive patients: 3-year invasive DFS was

slightly better in pertuzumab group (94.1% vs
93.2%)

ExteNET trial®

2840 HER?2 positive breast cancer

after adjuvant trastuzumab

Neratinib vs placebo

— 5-year invasive DFS was better in the Neratinib
arm (90.2% vs 87.7%)

— Diarrhea was more common in Neratinib arm
(40% vs 23%)

Kathrine trial®®

1486 patients (less than 10% older

than 65 years) with residual disease

Adjuvant T-DMI or trastuzumab

— 3-year invasive DFS was better with T-DM| (88.3%
vs 77%)

Abbreviations: HER2, Human Epidermal Growth Factor Receptor 2; TC, Docetaxel, Cyclophosphamide; DFS, Disease-Free Survival; OS, Overall Survival; T-DMI,

Trastuzumab Emtansine.
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advances in radiation therapy and utilization of modern organ sparing techniques, resulted in better understanding of

underlying factors that may enhance toxicities.*>%*

Hypofractionated Radiation Therapy

Moderate hypofractionation radiation therapy over 3 weeks has been shown to be equivalent to conventional 5 weeks treatment
with similar or better cosmetic outcomes, leading to better tolerance of the treatment course with less hospital visits.®* %
Another study, the FAST-forward, evaluated ultra-hypofractionated radiation therapy over one week time, as 26Gy in 5
fractions, compared to moderate hypofractionation, as 40Gy in 15 fractions. At five years follow up, ultra-hypofractionation
technique was shown to be as safe, and as effective. In their report, more than 50% of patients were above the age of 60 and

15% were above 70 years in each arm, providing another de-escalated form of radiation delivery for elderly group.®’

Partial Breast Irradiation

The efficacy of partial breast irradiation (PBI) for early-stage breast cancer was addressed in the UK IMPORT LOW trial
and reported non-inferiority in local relapse for PBI, with equivalent or fewer late normal-tissue adverse events.®® The
RAPID trial compared whole breast irradiation (40Gy over 15 fractions or 50Gy over 25 fractions) to accelerated partial
breast irradiation (APBI) with 38.5Gy over 10 fractions (twice daily). Local control was similar, but higher acute toxicity
was observed in whole breast radiation group, while APBI arm carried higher late toxicity. The mean age in the studied
groups was 61 years (ranged 54-68).%° The APBI-IMRT-Florence trial randomized patients with early-stage breast cancer
to APBI, using intensity modulated radiation therapy (IMRT) as 30Gy over 5 fractions, or conventional 50Gy over 25
fractions. The APBI arm had significantly less acute toxicity, late toxicity and better cosmetic outcomes. Patients 60 or
above represented more than 50% in both arms, and 70 or more of age were 22% in each arm.”® Another study used
interstitial brachytherapy APBI to avoid whole breast irradiation for early-stage breast cancer in women 66 year of age or

older resulted in high mastectomy-free survival and reasonable local control.”!

Onmission of Radiotherapy

Despite the long-term local control benefit of adjuvant radiation therapy for early-stage breast cancer,’” that was also
reflected in older patients’ age group in a meta-analysis by Matuschek et al, the idea of omitting radiation therapy
remains tempting to avoid radiation related morbidities and decrease patient hospital visits for elderly low-risk hormone
receptor-positive patients.”> The CALGB 9343 trial randomized patients 70-year-old or more, clinically staged TINO,
ER-positive to receive tamoxifen plus radiation therapy or tamoxifen alone following lumpectomy. Long term results
have shown small locoregional recurrence difference in favor of radiation arm but it was not reflected into significant
difference in time to mastectomy, time to distant metastases, BCSS or 0S.”* The PRIME II trial compared adjuvant
radiation omission to adjuvant whole breast radiotherapy (WBRT) for patients 65 or older with primary tumor <3cm,
node negative and hormone receptor- positive disease, found better local control for WBRT arm, with comparable quality
of life in both arms.”

Adjuvant Radiation in Neoadjuvant Chemotherapy Settings
The role of adjuvant radiation therapy following adjuvant chemotherapy for locally-advanced breast cancer is well
known. However, in the era of neoadjuvant chemotherapy, the role of adjuvant radiation therapy based on chemotherapy
response is not well established. A recent meta-analysis showed reduced risk of locoregional recurrence following
adjuvant locoregional radiation therapy for clinically lymph node involvement with complete response following
neoadjuvant chemotherapy with no statistical difference on DFS or OS.”® Mandish et al, reported in their ASTRO
2020 abstract, that adjuvant radiation omission for patients above 70-year-old of age following BCS with complete
response does not impact OS.”” Some unanswered questions for clinical scenarios based on chemotherapy response for
initially clinically-positive nodal disease are being addressed in ongoing trials discussed in surgery section.

These findings can be translated with caution to omit radiation for elderly patients who undergo mastectomy or BSC
with complete response in elderly group based on other factors for risk assessment.
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Radiation Therapy in Precision Medicine Era

The past decade witnessed the evolution of several tools for radiation therapy patient selection in adjuvant settings,
tailoring treatment based on genomic biomarkers to obtain higher benefit and minimize potential toxicity. A 7-gene
signature tools was developed from the Danish 82b and 82c trials to identify low-risk group for which postmastectomy
radiation therapy had no benefit.”® Another study used a 41-gene classifier to identify patients who are unlikely to
respond to adjuvant radiation therapy requiring treatment intensification.”” A 10-gene radiation sensitivity index (RSI)
and genomically adjusted radiation dose (GARD) were generated by research group from Moffit cancer center offering
a predictive biomarker designed for breast cancer radiation therapy.*** To assess the potential benefit of adjuvant
radiation for Ductal carcinoma in situ (DCIS), the Oncotype-Dx score®® and DecisionRT** were developed as selection
tools to mark patients who benefit of adjuvant radiation therapy post BCS.

The results of the current ongoing trials will add another layer of information to guide clinical decisions in
personalized fashion. The IDEA®® (NCT02400190) is a single arm Phase 2 trial evaluates radiation therapy omission
for Oncotype-Dx score <18, while LUMINA®® (NCT01791829) studies the omission of radiation following BCS in low-
risk luminal-A subtype. The PRECISION trial®” (NCT02653755) assesses radiation therapy omission safety for PAMS50
low-risk patients following BCS. For low-risk (Oncotype-Dx <18, ER-positive, HER2-negative), node positive disease,
the TAILOR RT*® (NCT03488693) addresses the impact of avoidance of regional nodal irradiation.

Adjuvant Endocrine Therapy

In elderly women with early-stage breast cancer, endocrine therapy can be offered as the only treatment modality
(primary endocrine therapy) and can also be offered in the neoadjuvant setting replacing the more toxic chemotherapy, or
in the usual adjuvant setting following surgical resection alone or surgery and chemotherapy.

A retrospective cohort of 504 patients; all were older than 65 years, with T1-2N0, hormone receptor-positive breast
cancer treated with BCS were analyzed.®™ Around two thirds of the patients (n=311) were treated with adjuvant
radiotherapy and endocrine therapy, while 193 patients were treated with radiotherapy alone. Non-adherence to endocrine
therapy predicted for higher risk of distant metastasis (Hazard Ratio, 5.03; 95% CI, 1.98-12.66) and worse DFS (Hazard
Ratio, 4.24; 95% CI, 1.9-10.3). On the other hand, 83.8% of the patients who developed distant metastasis had tumors
more than 1 cm in size which points that radiotherapy alone can be an appropriate option for women with tumors < 1 cm
especially if significant side effects from endocrine therapy are expected.

Another study from Korea Breast Cancer Registry investigated 53,582 patients who had curative surgery for breast
cancer between 2005 and 2010. The primary end point was OS difference between elderly group (older than 75 years)
and younger group (less than 75 years). Elderly patients had higher stages, but were less likely to receive adjuvant
treatment. The use of adjuvant endocrine therapy in elderly patients was associated with better OS (adjusted OR 0.417;
95% CI, 0.240-0.726; p= 0.002).*’

In a review of 483 women aged 70 years or older treated with BCS for stage I-III hormone receptor- positive breast
cancer, and after adjustment for confounding factors, a significant advantage in OS (Hazard Ratio 0.44; 95% CI 0.25—
0.77; p= 0.004) and DFS (Hazard Ratio 0.42; 95% CI 0.28-0.64; p < 0.01) were gained from adjuvant endocrine
therapy.’® However, another study on 224 patients aged 65 years or older with low risk, hormone receptor-positive, early-
stage (TINOMO) disease showed no significant difference in 10-year contralateral breast relapse or in OS between
patients who did and did not receive adjuvant tamoxifen.”'

Given the conflicting results, and failure to come up with a model predictive of response, tolerance and adherence to
endocrine therapy,”” the decision to offer adjuvant endocrine therapy for older woman should be individualized after
careful assessment of the cancer recurrence risk and the possible side effects of treatment, and with consideration of the
patient’s preference.

Neoadjuvant Endocrine Therapy
Neoadjuvant endocrine therapy can be a suitable option for elderly patients with inoperable hormone receptor-positive
breast cancer. A multicenter study randomized 337 postmenopausal women with hormone receptor-positive breast cancer
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to letrozole or tamoxifen for 4 months, the overall response rate was significantly higher in the letrozole group.”® Another
trial compared letrozole or anastrozole to tamoxifen, concluded that letrozole and anastrozole showed similar efficacy,
and both had a better clinical response compared to tamoxifen.”* Exemestane was also tested in the neoadjuvant setting
in a phase II trial. Postmenopausal patients (n=42) with locally advanced hormone receptor-positive breast cancer were
given exemestane for 16 weeks and the overall clinical response was 73.3%.°

Compared to tamoxifen, researchers found that aromatase inhibitors (Al) when used as first line treatment in the
neoadjuvant setting, are associated with higher objective response rates and increased rate of BCS with all three available
Al demonstrating equivalent benefit. It’s also advisable to extend the duration of neoadjuvant treatment beyond 3 or 4
months, for at least 6 months, or even until maximal clinical response.”® Evidence on using other endocrine agents like
CDK 4/6 inhibitors and everolimus in the neoadjuvant setting is still immature.”’

Primary Endocrine Treatment (PET)

Clinicians tend to offer definitive endocrine therapy rather than surgery for elderly women with newly diagnosed
nonmetastatic estrogen receptor-positive breast cancer.”® A systematic review of 7 randomized controlled trials in
older women compared primary endocrine therapy (Tamoxifen) with surgery alone or surgery followed by adjuvant
tamoxifen. Surgery alone compared to primary endocrine therapy showed no significant OS benefit but a significant PFS
difference. (Hazard Ratio 0.55, 95% CI 0.39-0.77, p=0.0006). When surgery followed by adjuvant tamoxifen was
compared to primary endocrine therapy, a significant difference in PFS (Hazard Ratio 0.65, 95% CI 0.53-0.81,
p=0.0001), but not OS, was observed. However, one of the studies included showed a higher psychosocial morbidity
at 3 months post-surgery which resolved by 2 years.””

A more recently published review showed almost similar results, but with a non-statistically significant trend for
improved OS with surgery followed by adjuvant endocrine therapy.'®® Another review by Johnston et al evaluated
randomized trials comparing surgery with primary endocrine therapy in elderly women with operable, non-metastatic
breast cancer showed no significant difference in survival, although most trials were small.'"!

Another study from UK showed that most of the interviewed healthcare professionals thought that primary endocrine
treatment is not suitable for patients below 80 years unless they had significant comorbidities, and patient preference was
the most important factor when discussing treatment options.'

A cohort of 5150 female Medicare beneficiaries with new prescription of tamoxifen or Al between 2007 and 2010
was analyzed for adherence and persistence. Adherence was defined as having the ET on 80% or more of the days
covered while persistence was defined as continuation of ET for at least one year period or until death, whichever came
first. With a mean age of 76.4 years, non-adherence was observed in 41% and non-persistence in 49%, with exemestane
having the least adherence and persistence, followed by letrozole and then anastrozole. Patients on tamoxifen had best
compliance.'®® Physicians should therefore carefully assess compliance of their patients on the prescribed endocrine
therapy and if poor compliance is an issue other alternative local treatments should be discussed like surgery and/or
radiotherapy.'®*

In another study that utilized the SEER database from 2001 to 2015, a total of 552 elderly women with stage I-II1
ER-positive breast cancer were evaluated; 82% being 80 years or older. All patients were treated with primary endocrine
therapy, the authors concluded that adherence to endocrine therapy was not associated with statistically significant
reduction in risk of death from breast cancer, but this can be explained by the fact that patients who were adherent to

treatment were more likely to have larger tumors which means a significant bias in this conclusion.'®

Metastatic Disease
The goal of treatment for any patient, regardless of the age, with metastatic breast cancer is palliative; control the cancer
while maintaining the patient’s performance status and QOL. Older patients with metastatic breast cancer generally have

worse survival rates compared to younger ones.'%
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Chemotherapy

Chemotherapy may be offered in the first line for older patients with metastatic breast cancer when the disease is rapidly
progressing and threatening organ function.'®” In older patients, especially those who are unfit, it is recommended to use
single agent as opposed to combination chemotherapy.'® The choice of agent should be based on the side effect profile,
the patient’s comorbidities, and preference status.'*

Capecitabine is an oral chemotherapy that is effective in older patients and usually better tolerated if started at a lower
dose (1000 mg/m? twice daily). In a trial involving 73 patients >65 years with treatment-naive metastatic breast cancer,
capecitabine showed an overall response rate (ORR) of 37% with grade 3—4 adverse events (AEs) occurring in <10% of
the patients.'®”

Vinorelbine is an active medication when used as a single agent in older patients with metastatic disease, neutropenia
could be a dose-limiting AE. One trial evaluated vinorelbine in a first line setting in 56 patients >60 years and showed
a response rate of 38% with 2 complete responses, 45 (80%) patients had at least one episode of grade 3—4
neutropenia.''® Erbulin, antimicrotubule agent, was shown to be effective in heavily pretreated patients. In a trial
involving 93 patients >70 years, erbulin showed a PFS of 4.1 months, however, 25% of the patients needed dose
reduction due to AEs.'"!

Taxanes are highly effective agents for metastatic breast cancer in the first line setting and pretreated patients. In
a phase II randomized trial evaluating weekly paclitaxel vs weekly docetaxel in older unfit patients, weekly paclitaxel
showed a better response rate (72% vs 54%) that was more pronounced in patients >70 years (67% vs 44%). Time to
progression was longer with weekly paclitaxel as well (21 vs 13 weeks). Weekly paclitaxel caused more anemia,
whereas- weekly docetaxel caused more edema and fatigue.''”

Anthracyclines are effective in treating metastatic breast cancer. However, the risk of cardiac toxicity is higher in
older patients which necessitates close monitoring with echocardiogram. Pegylated liposomal doxorubicin carries a lower
risk of cardiac toxicity when compared to conventional doxorubicin, and hence it is the preferred anthracycline in older
patients with metastatic disease.''> Two studies evaluated liposomal doxorubicin in older patients >65 who were
treatment naive or medically unfit. Overall response rate was 30% and AEs included anorexia, fatigue, hematological
toxicities, and stomatitis. 114,115

In older patients with HER2-positive metastatic breast cancer, anti-HER2 therapy should be used in combination with
endocrine therapy or chemotherapy. The RegistHER study included 209 patients >65 years with HER2-positive metastatic breast
cancer, 50% of which had hormone receptor-positive disease. Patients who received trastuzumab had better PFS compared to
those who did not (11.7 vs 4.6 months, respectively). Patients >75 years had the highest rate of cardiac events compared to
patients aged 65-74 years (25.4% versus 6.7%). However, only 3.2% (compared to <2.0% in younger patients) had CHF."' In
the EORTC 75111-10,114 phase II trial, 80 patients >60 years with HER2-positive metastatic breast cancer were randomized to
receive trastuzumab and pertuzumab with or without oral cyclophosphamide. At median follow up of 20.7 months, patients who
received trastuzumab, pertuzumab and cyclophosphamide had better PFS compared to those who received trastuzumab and
pertuzumab alone (12.7 vs 5.6 months, respectively). Upon disease progression, patients were allowed to start T-DM1 which was
given for 22 patients and had a PFS of 5 months. More than 50% of the patients receiving pertuzumab had diarrhea which can be

serious in older adults.''” Table 3 summarizes clinical trials addressing the systemic therapy for patients with metastatic disease.

Endocrine Therapy for Metastatic Disease

Recent studies had established CDK4/6 inhibitors, with Al or fulvestrant, as the treatment of choice for patients with
hormone receptor-positive, HER2-negative metastatic breast cancer. All three CDK4/6 inhibitors; palbociclib, ribociclib
and abemaciclib, are effective and tolerable treatment in older adults.''® An FDA pooled analysis from three randomized
controlled trials (n=1827) of different CDK4/6 inhibitors combined with Al for the first line treatment of postmenopausal
women with hormone receptor-positive metastatic breast cancer was conducted to evaluate the effect of age on treatment
outcomes and toxicities. Patients aged 75 years or older (n=198) treated with a CDK4/6 inhibitor and an Al had a median
PFS of 31.1 months (95% CI, 20.2 months to not reached) compared with 3.7 months (95% CI, 10.9-24.9) for patients
treated with an Al alone. The incidence of grade 3—4 adverse events was 88.8% in patients aged 75 years or older
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Table 3 Clinical Trials for Metastatic Disease

Study Population Treatment Results

'0? 73 patients 265 years Capecitabine — ORR 37%
— Grade 3-4 AEs <10%

Bajetta et al

' 56 patients 260 years Vinorelbine — ORR 38%
— Grade 3—4 granulocytopenia in 80% of

Vogel et al

patients

Barni et al'"' 93 patients 270 years Erbulin — PFS 4.1 months
— 24.7% of patients needed dose reduction
due to AEs

Beuselinck et al''? 70 patients 270 years Weekly paclitaxel vs weekly — ORR was better with paclitaxel (72% vs

docetaxel 54%) especially in patients 270 years (67%
vs 44%)

— Time to progression was longer with

weekly paclitaxel (21 vs 13 weeks)

Biganzoli et al''*

Older patients 265 years Liposomal doxorubicin — ORR 30%
Coleman et al''® — AEs included hematological toxicities;

stomatitis; anorexia; and fatigue

RegistHER study''® 209 patients 265 years with Trastuzumab — PFS was better in patients who received
HER?2-positive metastatic breast trastuzumab (11.7 vs 4.6 months)
cancer — Patients 275 years had the highest rate of

cardiac complications (25.4% vs 6.7%)

EORTC 75111-10114'"7 80 patients 260 years with Trastuzumab and pertuzumab — PFS was better for patients who received
HER?2-positive metastatic breast | with or without oral HP with cyclophosphamide (12.7 vs 5.6
cancer cyclophosphamide months)

— More than 50% of patients receiving

pertuzumab had diarrhea

Howie et al''? Patients <70 years and 270 CDK4/6 and Al vs Al — PFS in patients >70 was better with CDK4/

years 6 and Al (33 vs 19 months)

— It was also better in patients 270 years (27
vs |4 months)

— Grade 3—4 AEs occurred in 73% of patients
<70 years and 84% in patients 270 years

Abbreviations: ORR, Overall Response Rate; AE, Adverse Events; PFS, Progression-Free Survival; CDK4/6, Cyclin-Dependent Kinases 4/6; Al, Aromatase Inhibitors; HER2,
Human Epidermal Growth Factor Receptor-2; HP, Trastuzumab and Pertuzumab.

compared with 73.4% in younger patients. The most common AE in patients >70 years were fatigue, acute kidney injury
and neutropenia.'"’

Another pooled analysis of the randomized PALOMA trials, evaluated the outcomes in patients aged 65 or older when
treated with palbociclib and endocrine therapy, including letrozole or fulvestrant. In patients treated with palbociclib and
letrozole (n=218), the median PFS was improved for patients aged 65—74 years (Hazard Ratio, 0.66; 95% CI, 0.45-0.97;
p=0.016) and in older group (>75 years) (Hazard Ratio, 0.31; 95% CI, 0.16-0.61; p<0.001). Additionally, treatment with
palbociclib and fulvestrant (n=86) showed a significant benefit in patients aged 65—74 years (Hazard Ratio, 0.27; 95% CI,
0.16-0.48; p<0.001), while only few patients aged 75 years or older were given this combination resulting in
a nonsignificant difference. Myelosuppression was more common in patients aged 75 or older but grade 3 or higher

myelosuppression was similar among all age groups, and quality of life was maintained in this elderly population.'*
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A review of the trials comparing endocrine therapy alone versus combinations with targeted agents showed that
efficacy was similar in different age-stratified subgroups, with a reduced risk of disease progression when endocrine
therapy was combined with everolimus, palbociclib, or ribociclib, but this benefit was on the expense of worse
tolerability. Discontinuation rates were not different in elderly patients treated with CDK4/6 inhibitors, but a higher
rate of discontinuation was noted in patients aged 70 years or older when receiving everolimus and exemestane.''®

Another study focused on elderly patients treated with everolimus-exemestane from the EVA study. Among the 404
patients included in the trial, 154 (38.1%) were 65 years or older. Median duration of treatment was 28.5 weeks in
patients aged 65-69 years, and 24.4 weeks in older (=70 years). Grade 3—4 toxicities were seen in 55 (35.7%) patients,
and were mainly stomatitis (10.9%), rash (5.8%) and non-infectious pneumonitis (3.6%). Weight loss and anemia were
observed specifically in patients aged 70 years or older.'?!

Safety and efficacy data in elderly patients were reported after an 18 months median follow up of the phase III
randomized trial (BOLERO-2), where patients with advanced hormone receptor positive breast cancer were randomized
to receive everolimus-exemestane combination versus exemestane and placebo after treatment with a nonsteroidal Al
Combination treatment resulted in improved PFS regardless of age [hazard ratio, 0.59 (> 65 years) and 0.45 (> 70 years)].
Adverse events included stomatitis, rash, pneumonitis, infections and hyperglycemia occurred in similar incidences in
younger and older patients, but on-treatment deaths were higher in the elderly group, so this treatment combination can
be considered in older patients but needs careful monitoring and management of adverse events with appropriate
treatment interruptions and dose reductions.'*

A descriptive study evaluated medical reports of 51 older patients aged 65 years or older treated with alpilisib outside
clinical trials. Median age was 71 years and median time on drug was 2.6 months; 15 (29.4%) patients stopped alpilisib for
adverse events, which included hyperglycemia, diarrhea, rash, fatigue and mucositis with 5 patients needed hospitalization for

hyperglycemia.'*

Conclusions

Management of breast cancer in geriatric age group is a challenging task, yet it is extremely important to be mastered by
the caring team. In an era of population ageing, clinical decisions should be optimized based on several factors rather
than patients’ age alone. These factors are related to patients’ comorbidities, performance status, life expectancy and
tumor pathological and molecular characteristics. Proper geriatric assessment, a process that is not practiced by many, is
extremely important to hopefully avoid unnecessary undertreatment or expose patients to intolerable toxicities. The
introduction of “geriatric oncology” as a specialty with proper focused training for oncologists across all field of
oncology, will hopefully improve the care of such very vulnerable group of patients.
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