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Abstract
The treatment of early invasive breast cancer in older patients poses unique challenges due to the distinct biological, clinical, and 
psychosocial complexities associated with aging. As the population of breast cancer patients aged 70 years and older continues to grow, 
their persistent underrepresentation in clinical trials remains a major obstacle to evidence-based treatment decision-making. To support the 
development of a more effective, personalized, and patient-centered approach to systemic therapy, this review outlines the biological 
features of breast cancer in older women, synthesizes current evidence on neoadjuvant and adjuvant systemic therapies, and discusses 
strategies for individualized treatment decision-making. Key recommendations include the use of hormonal therapy as the standard of care 
for hormone receptor positive breast cancer, neoadjuvant therapy primarily when tumor downstaging is desired, and chemotherapy or 
anti-human epidermal growth factor receptor 2 therapy for relatively fit older patients with high-risk subtypes. Additionally, bisphosphonates 
may help preserve bone health and reduce recurrence risk. Novel targeted therapies such as cyclin-dependent kinase 4 and 6 inhibitors and 
immune checkpoint inhibitors show promise, though further studies are needed to confirm their safety and efficacy in older populations. 
Comprehensive geriatric assessments are essential for identifying patient frailty and vulnerabilities, while predictive tools such as the Cancer 
and Aging Research Group Breast Cancer model can help assess toxicity risk. In this population, competing risks of non-cancer-related 
mortality may reduce the absolute benefit of systemic treatment. For patients with elevated risks of other-cause mortality, the potential 
survival benefit of cancer therapy may be negligible. Predictive models that account for competing mortality, such as the PORTRET tool, can 
facilitate personalized and shared decision-making.
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1. Introduction
Breast cancer is the most commonly diagnosed malignancy among women, with approximately 30% of cases occurring in individuals 
aged 70 years or older at the time of diagnosis[1]. As the global population continues to age, the number of older patients with breast 
cancer is expected to increase substantially.

Treating early-stage breast cancer in older patients presents several challenges. First, this population exhibits wide variability in 
overall health status, ranging from robust individuals capable of tolerating standard therapies to frail patients who are more 
susceptible to adverse outcomes and early discontinuation of treatment[2]. Age-related physiological changes, including decreased 
organ function and altered drug metabolism, can further compromise treatment tolerability[3]. Second, older adults often have 
multiple comorbidities and reduced physical fitness, both of which increase the risk of non-cancer-related mortality and may 
attenuate the therapeutic benefits of breast cancer treatment[4]. Third, many older patients place greater value on maintaining 
independence, cognitive function, and quality of life rather than pursuing maximal survival gains[5]. These factors collectively 
highlight the importance of a personalized treatment approach that carefully weighs the potential benefits of therapy against the 
associated risks of toxicity.

Despite the growing population of older breast cancer patients and the unique biological, clinical, and psychosocial complexities they 
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present, this group remains significantly underrepresented in clinical trials. This is particularly evident in studies evaluating systemic 
neoadjuvant and adjuvant therapies[6,7]. As a result, there is a paucity of robust evidence to guide treatment recommendations for this 
demographic[6,7].

Consequently, current clinical guidelines offer limited direction on the use of systemic neoadjuvant and adjuvant therapies in older 
breast cancer patients. For example, the European Society for Medical Oncology (ESMO) advocates for treatment decisions based on 
biological rather than chronological age. Less intensive regimens are recommended for frail individuals, while fit patients may be 
considered for standard multidrug therapies when appropriate[8]. ESMO also highlights the importance of comprehensive geriatric 
assessment and recommends the use of tools such as the G8 screening instrument to identify patients who require further 
evaluation[8]. Similarly, the Dutch Federation of Medical Specialists guidelines recommend adjuvant chemotherapy for patients aged 
70 years or older only when the expected clinical benefit is substantial and the patient is in good general condition[9]. However, both 
sets of guidelines lack precise definitions of what constitutes “substantial benefit” or “good condition”.

This review seeks to support the development of more effective, personalized, and patient-centered systemic treatment strategies for 
older adults with early invasive breast cancer. It begins by outlining the biological characteristics of breast cancer in older women, 
then synthesizes current evidence on neoadjuvant and adjuvant systemic therapies, and finally explores strategies to tailor treatment 
decisions to the individual patient.

2. Biological Characteristics of Breast Cancer in Older Patients
Breast cancer in older women often demonstrates more favorable biological features[10]. Tumors in this population are frequently 
hormone receptor-positive (HR+). A combined analysis of the Age Gap UK and CLIMB NL studies reported that 87.7% of tumors were 
estrogen receptor-positive (ER+) and 69.1% were progesterone receptor-positive (PR+), indicating a high likelihood of response to 
hormonal therapy[11]. These tumors also tend to present as mucinous carcinomas, a histological subtype associated with a more 
favorable prognosis[12]. Moreover, human epidermal growth factor receptor 2 (HER2) expression is less common in older women, with 
only 12.3% of cases being HER2-positive (HER2+), which is advantageous given the typically aggressive nature of HER2+ cancers[11,13]. 
Lower Ki67 expression, a marker of cellular proliferation and tumor aggressiveness, is also more frequently observed in this age 
group. Specifically, Ki67 expression greater than 30% is reported in only 17.9% of older women, compared to 20.8% in middle-aged and 
35.0% in younger women[10,13]. Additionally, older women are less likely to develop triple negative (HR negative, HER2 negative) breast 
cancer, a highly aggressive subtype that is generally more difficult to treat[10].

The risk and timing of breast cancer recurrence vary according to tumor biology[14,15]. In HR+ disease, the recurrence risk gradually 
increases over the first three years and then stabilizes[16]. In contrast, HR negative (HR-) tumors show a higher recurrence risk during 
the initial two years, which declines between years three and four, and subsequently rises again, eventually matching the recurrence 
risk observed in HR+ disease by year eight[16]. Survival after recurrence (SAR) also differs by subtype[17]. Patients with HR+ HER2- 
disease have the longest median SAR (80 months), followed by HR+ HER2+ (67 months), HR- HER2+ (49 months), and HR- HER2- disease, 
which has the shortest median SAR (23 months)[17]. In HR+ disease, where recurrence tends to occur later and SAR is longer, the 
potential benefits of adjuvant therapy must be carefully weighed against the competing risk of mortality from non-cancer-related 
causes.

3. Systemic Treatments for Older Patients with Early Invasive Breast Cancer
Surgery, often combined with radiotherapy, constitutes a fundamental component of breast cancer treatment, particularly in older 
patients. Systemic adjuvant therapies aim to eradicate any residual cancer cells, thereby reducing the risk of recurrence and 
improving long-term survival[18]. Adjuvant systemic treatment or a portion thereof can also be administered prior to surgery in the 
neoadjuvant setting. This strategy further aims to downstage the tumor, making breast-conserving surgery (BCS) a feasible 
alternative to mastectomy[19,20], or allowing for limited axillary treatment[18,19]. Various types of systemic treatments exist, including 
hormonal therapy, chemotherapy, and anti-HER2 therapy. More recently, targeted therapies such as cyclin-dependent kinase 4/6 
(CDK4/6) inhibitors and immune checkpoint inhibitors have demonstrated efficacy in the adjuvant setting, while others, including 
phosphatidylinositol 3-kinase/mammalian target of rapamycin (PI3K/mTOR) inhibitors, are currently being explored for early-stage 
breast cancer.

3.1 Hormonal therapy
Hormonal therapy is commonly employed in older breast cancer patients, as most tumors are HR+[21]. It targets estrogen and/or 
progesterone signaling pathways that drive the growth and proliferation of HR+ breast cancer cells[22]. Hormonal therapy may be 
used as a primary treatment, in the neoadjuvant setting, or as adjuvant therapy following surgery. Common agents include tamoxifen 
and aromatase inhibitors (AIs), each with distinct benefits and risk profiles[23].

3.1.1 Adjuvant hormonal therapy
Meta-analyses by the Early Breast Cancer Trialists’ Collaborative Group demonstrated that adjuvant hormonal therapy reduces the 
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annual breast cancer mortality rate by 31% in women with HR+ disease, largely independent of age, chemotherapy use, progesterone 
receptor status, or other tumor characteristics[24]. Although few women over 70 years old were included in these early trials[24], a 
review of 483 older women (≥ 70 years) with stage I-III HR+ disease confirmed a significant survival benefit associated with adjuvant 
hormonal therapy. This treatment was linked to improved overall survival (OS) (hazard ratio [HR] = 0.44; p = 0.004) and disease-free 
survival (HR = 0.42; p < 0.01)[25].

However, patients with low-risk, early-stage disease may derive limited benefit. A study of 224 women aged ≥ 65 years with T1N0M0 
tumors found no significant differences in 10-year contralateral relapse rates or OS with tamoxifen treatment[26]. Similarly, a Danish 
cohort study involving 3,197 women with node-negative HR+ breast cancer reported that those aged 60-74 years with small tumors 
(≤ 10 mm) and low-grade histopathological features (grade 1 ductal carcinoma or grade 1-2 lobular carcinoma) did not experience 
increased mortality risk when systemic adjuvant therapy was omitted (adjusted relative risk [RR] = 1.02; 95% confidence interval [CI], 
0.89-1.16)[27]. In such low-risk disease, the modest absolute benefit of hormonal therapy in reducing breast cancer recurrence is 
counterbalanced by mortality from other causes.

3.1.2 Neoadjuvant hormonal therapy
Neoadjuvant hormonal therapy (NET) is increasingly employed in older patients with HR+ breast cancer to reduce tumor size prior to 
surgery and facilitate BCS[20]. However, neoadjuvant studies have generally included only a limited number of older patients, which 
may limit the generalizability of these findings to this population.

The limited studies focusing specifically on older women have reported clinical response rates ranging from 48% to 70%[28-30]. Better 
responses are observed in patients exhibiting strong hormone receptor positivity, a low Ki67 proliferation index, and HER2 
negativity[28-30]. AIs generally yield superior responses compared to tamoxifen[28]. Response to NET may continue to improve for up to 
12 months, suggesting that longer treatment durations could enhance outcomes[31]. Across studies, conversion rates from 
mastectomy to breast-conserving therapy average 30.2%, while pathological complete response (pCR) rates remain low, typically 
below 23% in the breast[32] and approximately 9% in lymph nodes[19].

Approximately 9% of patients may experience disease progression during NET, underscoring the importance of regular clinical 
monitoring and early detection to enable timely intervention[20]. Furthermore, response assessment using magnetic resonance 
imaging can be challenging due to the “cookie crumble” effect, where the tumor fragments into smaller pieces, complicating 
accurate evaluation[32].

3.1.3 Safety and adherence
Safety is a critical consideration when prescribing hormonal therapy for older patients. Although studies have reported grade 3-4 
toxicity rates of only 0-9%[20,28],these data primarily derive from cohorts of relatively young and very fit older individuals. Therefore, 
toxicity rates are likely higher in older patients with comorbidities[33]. Tamoxifen has been associated with increased risks of 
thromboembolic events, cerebrovascular accidents, and uterine cancer[34,35]. AIs elevate the risk of osteoporosis, fractures, and 
cardiovascular events[34,35]. Consequently, adjuvant bisphosphonates are recommended to preserve or improve bone health, 
particularly during AI therapy[36]. Bisphosphonates also confer a survival benefit in postmenopausal women with early breast cancer, 
irrespective of breast cancer subtype or systemic treatment[37,38]. Despite some safety concerns, studies in older women indicate that 
adjuvant hormonal therapy is not associated with cognitive decline, functional impairment, or reduced quality of life[39,40].

Adherence to hormonal therapy remains a challenge among older patients. One study reported that 36% of older women 
discontinued treatment within two years[39]. However, those with higher-risk tumors were more likely to maintain therapy[39]. 
Notably, no geriatric factors have been consistently linked to early treatment discontinuation[39].

3.1.4 CDK4/6 inhibitors
CDK4/6 inhibitors exert their effect by preventing phosphorylation of the retinoblastoma (Rb) protein, thereby arresting cell cycle 
progression and inhibiting tumor growth. Recent clinical trials in early-stage disease have demonstrated that combining CDK4/6 
inhibitors with hormonal therapy improves outcomes in HR+ HER2- breast cancer.

In the monarchE trial involving 5,637 high-risk, early-stage patients, the addition of abemaciclib to hormonal therapy significantly 
improved outcomes[41]. At a median follow-up of 54 months, abemaciclib was associated with hazard ratios of 0.680 (95% CI, 0.599 to 
0.772) for invasive disease-free survival (IDFS) and 0.675 (95% CI, 0.588 to 0.774) for distant relapse-free survival. However, OS was not 
significantly increased[41]. Only a small subgroup of patients were aged ≥ 65 years; within this subgroup, the IDFS benefit was less 
definitive (HR 0.767; 95% CI, 0.556 to 1.059)[41].

In the NATALEE trial including 5,101 patients with stage II-III breast cancer, ribociclib combined with hormonal therapy resulted in a 
three-year IDFS rate of 90.4%, compared to 87.1% in the hormonal therapy-alone arm (HR = 0.75; 95% CI, 0.62 to 0.91; p = 0.0014)[42]. 
Benefits were consistent across predefined subgroups[42]. Overall survival data are not yet mature.

Ageing Cancer Res Treat. 2025;2:202504 | https://doi.org/10.70401/acrt.2025.0001 Page 3 of 13

https://doi.org/10.70401/acrt.2025.0001


3.2 Chemotherapy
Chemotherapy employs cytotoxic agents to target rapidly proliferating cells. These agents interfere with critical cellular processes 
including DNA replication, RNA synthesis, and mitotic division, ultimately inducing cancer cell death[43]. Chemotherapy can be 
administered in the neoadjuvant setting or as adjuvant therapy following surgery to reduce the risk of recurrence. Standard breast 
cancer chemotherapy regimens include anthracycline-based and taxane-based treatments, with sequential regimens recommended 
for very fit patients. Adjuvant capecitabine may be considered for fit older women with triple negative breast cancer who have 
residual disease following neoadjuvant chemotherapy.

3.2.1 Adjuvant chemotherapy
A meta-analysis of randomized controlled trials (RCTs) investigating contemporary chemotherapy regimens for early breast cancer 
demonstrated an age-dependent effect[24]. Six months of anthracycline-based polychemotherapy reduced breast cancer mortality by 
approximately 38% in women under 50 and by 20% in women aged 50-69, irrespective of ER status, hormonal treatment, nodal status, 
or other tumor characteristics[24]. Extending the number of chemotherapy cycles, adding taxanes to anthracycline-based regimens, 
and employing dose-dense schedules further decreased breast cancer mortality rates[44]. Unfortunately, very few women aged 70 or 
older participated in these studies.

A limited number of clinical trials have specifically examined chemotherapy in older women, with most focusing on comparisons 
among chemotherapy regimens rather than evaluating chemotherapy versus no chemotherapy[24,44,45].

The randomized ASTER 70s trial targeted HR+ HER2- early-stage breast cancer patients aged 70 years or older with a high genomic 
grade index (GGI)[46]. The GGI is a measure of tumor aggressiveness based on genetic markers. Patients were randomized to receive 
chemo-hormonal therapy or hormonal therapy alone. After a median follow-up of 5.8 years, the 4-year OS rates were 90.5% in the 
chemo-hormonal group versus 89.7% in the hormonal therapy-alone group; this difference was not statistically significant (HR = 0.85; 
p = 0.2538)[47]. However, in this cohort of ER+ women, the follow-up period may be too short to capture the majority of recurrences. 
Furthermore, 20.5% of patients assigned to the chemo-hormonal group did not receive chemotherapy, likely attenuating the observed 
effects and contributing to the lack of significance in the intent-to-treat analysis[46,47]. The per-protocol analysis showed some 
improvement in 4-year OS in the chemo-hormonal therapy group (91%) compared with the hormonal therapy-alone group (89.3%) 
(HR = 0.73; p = 0.03)[47].

The randomized ICE study enrolled 1,409 women aged 65 years or older with high-risk early breast cancer and found no survival 
benefit from adjuvant capecitabine[48]. Unfortunately, further RCTs specifically including older women with early breast cancer and 
HR- disease are lacking.

Two retrospective cohort studies using the Surveillance, Epidemiology, and End Results database demonstrated significant survival 
benefits associated with chemotherapy in women over 70 years old with HR- breast cancer and either node-positive disease or other 
high-risk features[49,50].One study reported that adjuvant chemotherapy was associated with approximately a 16% reduction in 
all-cause mortality among older women with HR- breast cancer[49]. The other found that chemotherapy improved overall survival 
only in women with lymph node–positive HR- breast cancer (HR = 0.65; 95% CI, 0.52 to 0.82)[50]. However, caution is warranted when 
interpreting observational data due to selection biases that multivariate models cannot fully address[50]. Despite statistical 
adjustments, unmeasured confounders remain, underscoring the need for validation through randomized trials.

These findings suggest that the survival benefit of adding chemotherapy to hormonal therapy may be modest in older patients with 
HR+ HER2- breast cancer. In contrast, in patients with HR- breast cancer and high-risk subtypes, the survival benefit is more 
pronounced[23,24,49,50]. This difference may partly be explained by the higher short-term recurrence risk in HR- disease, which reduces 
the likelihood of death from other causes before recurrence and thereby results in a greater absolute benefit from chemotherapy.

3.2.2 Neoadjuvant chemotherapy
Neoadjuvant chemotherapy (NAC) not only downstages tumors but also enables assessment of treatment response, which can 
subsequently inform adjuvant therapy decisions. Therefore, when chemotherapy is deemed likely to improve outcomes for an older 
patient, neoadjuvant administration is often preferred.

Although data on NAC efficacy in older patients remain limited, response rates appear comparable to those in younger patients, 
provided the tumor subtype is the same. A study comparing NAC downstaging rates and tolerability between women aged 50-69 and 
those aged 70 or older found that the older cohort received less anthracycline-based therapy and was less likely to complete the 
prescribed treatment regimen. Nevertheless, they achieved high rates of breast and axillary downstaging comparable to younger 
patients[51]. Conversion rates to BCS eligibility were 72% among patients aged 70 and older[51]. Nodal pCR rates were 43% in the older 
group compared to 42% in the younger group (p > 0.9)[51].

Receptor subtype significantly influences nodal pCR outcomes following NAC. HER2- and triple-negative breast cancers are more 
likely to achieve nodal pCR compared to hormone HR+ HER2- cancers (HER2+ OR = 7.31; 95% CI, 4.10 to 13.4; triple-negative OR = 2.04; 
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95% CI, 1.11 to 3.80; p < 0.001)[51]. These findings align with another study reporting distinct pCR rates post-NAC: 10% for luminal A (ER+, 
PR+), 46.9% for triple-negative, and 72.7% for HER2+ breast cancers[52].

A study comparing NET with NAC in postmenopausal HR+ breast cancer patients found similar pCR outcomes between the two 
treatments[20]. The clinical objective response rate was 64% in both groups[20]. Disease progression rates were identical at 9% for each 
group. Conversion rates to BCS were not significantly higher in the NET group (33% vs. 24%)[20].

3.2.3 Safety
In older patients, chemotherapy carries a high risk of severe toxicity, with common complications including acute kidney injury, 
electrolyte imbalances, and cardiac and hematological toxicities[23,53]. Studies report that approximately 46% to 53% of older adults 
with cancer experience severe (grade 3-5) toxicities during chemotherapy[54,55].

Such toxicities may lead to treatment delays or modifications that could compromise overall treatment efficacy. Examples of 
treatment modifications include switching to conventional rather than dose-dense chemotherapy schedules, reducing the number of 
cycles (e.g., four instead of six), or limiting therapy to single-agent paclitaxel[8].

Each chemotherapy regimen has a distinct side effect profile that should be carefully considered when selecting treatment. 
Anthracycline use is associated with an increased risk of cardiac failure[56.57]. In patients with preexisting cardiovascular risk factors, 
anthracycline free regimens such as docetaxel/cyclophosphamide or carboplatin/paclitaxel are therefore preferable. Taxanes are 
relatively contraindicated in patients with preexisting neuropathy[58,59].

Research has shown that chemotherapy significantly impacts the quality of life of older women with early breast cancer, with 
clinically and statistically significant declines observed at 6 to 12 months[60]. In many cases, recovery occurs by 18 to 24 months[60]. 
Given the risk of chemotherapy related toxicity and its impact on quality of life in older patients, an important consideration is 
whether a patient is likely to live long enough to recover and ultimately benefit from chemotherapy.

3.3 Anti-HER2 therapies
Trastuzumab, pertuzumab, and trastuzumab emtansine (T-DM1) are effective HER2-targeted (neo)adjuvant therapies for early HER2+ 
breast cancer. When indicated, anti-HER2 therapy is typically initiated in the neoadjuvant setting alongside chemotherapy. However, 
data on the efficacy and safety of anti-HER2 therapy in older patients remain very limited.

A review of RCTs of trastuzumab combined with chemotherapy for early breast cancer found that the addition of trastuzumab 
significantly improved OS (HR = 0.66; 95% CI, 0.57 to 0.77; p < 0.00001)[61]. However, most trial participants were younger (median age 
49 years), healthier, and had few comorbidities[61].

The combination of trastuzumab and pertuzumab has also demonstrated efficacy. The NeoSphere trial showed that adding 
pertuzumab to trastuzumab–docetaxel neoadjuvant therapy for 12 weeks significantly increased the pathological complete response 
rate from 29.0% to 45.8%[62]. Notably, the median participant age remained around 49 to 50 years[62]. Additionally, the TRAIN-2 study 
found that in HER2+ breast cancer, anthracycline-free neoadjuvant chemotherapy with dual HER2 blockade offers similar efficacy 
with potentially less toxicity compared to anthracycline-containing regimens[63]. Unfortunately, the APHINITY trial demonstrated that 
in the adjuvant setting, adding pertuzumab to chemotherapy and trastuzumab did not improve overall survival[64].

In women with residual disease after neoadjuvant chemotherapy combined with anti-HER2 therapy, T-DM1, an antibody drug 
conjugate combining trastuzumab with the cytotoxic agent emtansine (DM1), has shown superior outcomes compared to 
trastuzumab alone. In the randomized KATHERINE trial, the seven-year OS rate was 89.1% for T-DM1 compared to 84.4% for 
trastuzumab, corresponding to an unstratified HR of 0.66 (95% CI, 0.51 to 0.87; p = 0.003), representing a 34% improvement in OS with 
T-DM1[65]. Nonetheless, older patients remained underrepresented, with a median age of 49 years (range 23-80 in the trastuzumab 
group; 24-79 in the T-DM1 group)[65].

3.3.1 Safety
Trastuzumab and pertuzumab are associated with an increased risk of cardiac toxicity, particularly in individuals aged 80 years and 
older[66]. Pertuzumab is commonly linked to side effects such as anorexia, vomiting, dysgeusia, and diarrhea[8]. Due to these adverse 
effects, its use should be reserved for high-risk, fit older women.

When chemotherapy is considered contraindicated, trastuzumab monotherapy may serve as a viable alternative, although its efficacy 
is lower[67]. In HR+ HER2+ breast cancer, combining trastuzumab with hormonal therapy instead of chemotherapy improves outcomes 
while minimizing toxicity[67].

3.4 Immunotherapy
Immune checkpoint inhibitors such as pembrolizumab have revolutionized the treatment of several cancers by blocking inhibitory 
proteins like programmed cell death protein 1 and programmed death-ligand 1, thereby enhancing T-cell-mediated tumor 
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destruction. The KEYNOTE 522 trial, which evaluated pembrolizumab in combination with neoadjuvant chemotherapy (paclitaxel and 
carboplatin followed by doxorubicin and cyclophosphamide or epirubicin and cyclophosphamide) in stage II and III triple-negative 
breast cancer, demonstrated significant improvements in pathological complete response rates, event-free survival, and overall 
survival[68]. Only 11% of participants were aged 65 years or older, and unfortunately subgroup analysis showed that this older group 
did not benefit from the treatment.

3.5 Emerging therapies
Recent advances in molecular oncology have expanded the arsenal of targeted agents for breast cancer treatment. These agents were 
originally developed for metastatic disease, but increasing attention is being given to their potential role in the (neo)adjuvant setting 
for early breast cancer. Among the drug classes now extensively studied, often in combination, are selective estrogen receptor 
degraders (SERDs), antibody-drug conjugates, PI3K inhibitors, mTOR inhibitors, and poly (ADP-ribose) polymerase (PARP) inhibitors.

4. Strategies for Personalizing Treatment Decisions
For older breast cancer patients, a personalized, patient-centered treatment approach is essential to ensure that the benefits of 
therapy outweigh the associated risks while aligning with the patient’s values, goals, and priorities. This approach promotes both 
effective care and quality of life. However, defining what constitutes a substantial benefit or accurately assessing an individual’s 
specific risks remains challenging. The absolute benefit of (neo)adjuvant systemic treatment depends on the risk of breast cancer 
mortality and the relative risk reduction achievable with treatment. In older patients, competing risks from other-cause mortality 
may limit the potential benefit related to breast cancer. As illustrated in Figure 1, women with an elevated risk of other cause 
mortality due to the presence of comorbidities or frailty experience a reduced potential benefit from treatment.

Figure 1. In older patients, competing mortality risks may reduce the potential benefit of systemic therapy. Survival estimates were generated using the PORTRET tool 

(version 2.7)[69]. (A) Estimated 5-year survival of a 78-year-old patient diagnosed with a 35 mm, grade 3, hormone receptor-positive, HER2-negative, Ki-67-negative breast 

tumor, with no lymph node involvement. The cancer was detected due to symptoms; (B) Estimated 5-year survival of a patient with identical tumor characteristics as Patient 

A, but with additional geriatric risk factors: six comorbidities, polypharmacy, walking difficulties, and the use of a hearing aid.

To support individualized treatment decisions, several strategies can be employed to assess risks and clarify patient preferences. 
These include comprehensive geriatric assessments (CGA), the use of prediction tools, and decision aids. The following sections will 
explore these approaches and their potential role in optimizing treatment decisions.

Ageing Cancer Res Treat. 2025;2:202504 | https://doi.org/10.70401/acrt.2025.0001 Page 6 of 13

https://doi.org/10.70401/acrt.2025.0001


4.1 Comprehensive geriatric assessments
CGA plays a crucial role in tailoring adjuvant treatment strategies for older breast cancer patients by evaluating functional status, 
comorbidities, and psychosocial factors. CGA has been shown to predict chemotherapy-related toxicities and mortality, thereby 
helping clinicians balance treatment benefits and risks[70].

RCTs have demonstrated significantly improved clinical outcomes when geriatric assessment-guided management (GAM) is 
incorporated into care plans for cancer patients aged 65 years and older undergoing systemic therapy[71,72]. Specifically, grade 3 to 5 
toxicity is reduced with GAM. One study reported that only 51% of patients in the intervention group experienced grade 3 to 5 
toxicity, compared to 71% in the usual care group (RR = 0.74; 95% CI, 0.64 to 0.86; p = 0.0001)[71]. Another study found the incidence of 
grade 3 or higher toxicity in the intervention group was 50.5%, compared to 60.6% in the usual care group, representing a significant 
10.1% reduction (95% CI, -1.5 to -18.2%; p = 0.02)[72].

Accordingly, the American Society of Clinical Oncology (ASCO) guidelines currently recommend integrating GAM for patients 
identified with geriatric assessment-related deficits. Furthermore, CGA should guide cancer treatment decisions and address 
impairments through targeted interventions, counseling, and referrals[73].

However, implementing CGA in routine clinical practice presents challenges, primarily due to its time-intensive nature and the lack 
of standardized tools and formats[74]. To address these issues, the practical geriatric assessment instrument (PGA) was developed. 
Created through an iterative process involving content experts, oncologists, and patient partners, the PGA offers practical guidance 
on which tools to use across various clinical settings and provides actionable, result-based advice[73,75]. While the PGA is a composite 
tool and has not been validated in its entirety, its individual components have been validated for use in older cancer patients. The 
PGA is currently endorsed by the 2023 ASCO guidelines and the Science and Education Committee of the International Society of 
Geriatric Oncology[73].

To further streamline CGA implementation, ASCO and ESMO guidelines propose initial screening with tools such as the G8 
questionnaire to identify patients most likely to benefit from a full CGA. This approach optimizes resource allocation and ensures 
comprehensive assessments are applied where most needed[8,45].

4.2 Prediction tools

4.2.1 Survival prediction tools
Prediction tools provide personalized risk estimates to support evidence-based treatment planning for patients. By enabling tailored 
treatment plans, facilitating shared decision-making, and helping clinicians avoid both under- and overtreatment, these tools 
represent a valuable advancement in oncology care. In older patients, mortality from other causes may compete with breast cancer-
related mortality, thereby influencing the potential benefit of treatments. Therefore, identifying patients more likely to die from 
causes other than breast cancer is crucial for guiding treatment decisions.

While commonly used prediction models offer important insights into treatment benefits and prognosis, they often fall short in 
accounting for competing mortality risks in the elderly population. One widely used, the PREDICT tool version 2.0, utilizes traditional 
clinicopathological variables to estimate prognosis and treatment benefits in breast cancer patients[76,77]. However, although the 
PREDICT tool version 2.0 performs well in the general population, its accuracy for older patients is limited due to its inability to 
account for competing mortality risks associated with frailty and comorbidities[78,79]. Specifically, for patients without comorbidities, 
breast cancer mortality and the benefit of adjuvant treatments are underestimated, whereas for patients with comorbidities, both are 
overestimated. PREDICT version 3.0 incorporates additional variables, such as smoking status, but remains unvalidated in older 
patient cohorts[77].

A validated alternative specifically developed for older patients is the PORTRET tool. By integrating clinicopathological variables 
along with comorbidity and geriatric factors, the PORTRET tool provides individualized estimates of both breast cancer-specific 
mortality and mortality from other causes. This comprehensive approach enables clinicians to assess whether a patient’s overall 
survival is sufficient to justify treatment aimed at reducing the risk of breast cancer recurrence. A recent study has both internally 
and externally validated the PORTRET tool’s predictive ability for this population[80]. The tool is expected to be available online in the 
coming year.

4.2.2 Toxicity prediction tool
The Cancer and Aging Research Group-Breast Cancer (CARG-BC) model, specifically designed for older women, demonstrates 
reasonable predictive ability for chemotherapy toxicity with an area under the curve (AUC) of 0.69, using eight clinical and geriatric 
variables. The CARG-BC score effectively stratifies patients aged 65 years and older with early-stage breast cancer into low-, 
intermediate-, and high-risk categories for grade 3 to 5 chemotherapy toxicity. It outperforms the physician-rated Karnofsky 
Performance Status Scale in predicting grade 3 to 5 toxicities (AUC = 0.50)[55]. However, its applicability outside the United States 
requires further validation.
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4.3 Decision aids
Decision aids help bridge information gaps, enabling patients to make informed treatment decisions. These tools simplify complex 
medical information and facilitate shared decision-making[81]. For older patients, who may prioritize maintaining quality of life over 
aggressive treatments, decision aids can be particularly valuable. They clarify the benefits and risks of systemic therapies, making 
complex choices more understandable. Collaborative doctor-patient consultations guided by decision aids can reduce decisional 
conflict and improve treatment adherence[81].

Studies show that decision aids reduce decisional conflict without negatively impacting patients’ knowledge, anxiety, or decision 
regret[81,82]. Effective formats for older patients include brochures with simple language and visual aids such as charts and graphs. 
Web-based tools can provide detailed information but may be less accessible due to technological barriers. Tailoring decision aids to 
local contexts, literacy levels, and cultural preferences is essential to maximize their reach and impact[81].

Option Grids, a decision aid offering side-by-side treatment comparisons alongside answers to the most relevant and frequently 
asked patient questions, have proven particularly effective in enhancing patient confidence and engagement during consultations[83]. 
Specific examples of decision aids beneficial for older breast cancer patients include the pamphlet developed by Schonberg et al.[84] 
and other decision support interventions[85].

4.4 Gene expression signatures
Gene expression signatures provide prognostic insights into recurrence risk and predictive guidance for chemotherapy response[86]. 
Despite their potential, gene expression tests are costly, and most signatures have been developed and validated predominantly in 
relatively young patient cohorts, with limited evaluation in older populations[87].

Several gene expression assays, including Oncotype DX, the HOXB13:IL17B ratio (a two-gene expression ratio comprising the 
homeobox gene HOXB13 and interleukin-17B receptor), MammaPrint, and the Prosigna Risk of Recurrence (ROR) score, have been 
analyzed in older patients[87]. No prognostic effect of the HOXB13:IL17B ratio on relapse-free survival, disease-free survival, or OS was 
observed[88]. Oncotype DX and the ROR score have demonstrated prognostic validity in older patients with HR+ breast cancer[87,89]. 
Additionally, MammaPrint has shown validity in assessing recurrence risk in older patients[90]. The predictive value of Oncotype DX 
appears promising particularly for intermediate-risk older patients; however, studies often included only individuals aged 65 to 75 
years, limiting generalizability to the broader older population[87].

Further research is necessary to establish the predictive value of gene expression signatures in older patients before their routine 
clinical implementation for chemotherapy decision-making.[87].

5. Conclusion
The treatment of older patients with early invasive breast cancer requires a personalized, patient-centered approach that addresses 
the biological, clinical, and psychosocial complexities unique to this population. Adjuvant hormonal therapy remains the cornerstone 
of treatment for HR+ breast cancer. Neoadjuvant therapy should primarily be considered when tumor downstaging is desired. 
Chemotherapy and anti-HER2 therapies are appropriate for relatively fit older patients with high-risk subtypes, such as triple-
negative and HER2-positive breast cancer. The addition of adjuvant bisphosphonates is recommended not only to maintain bone 
health but also to reduce the risk of breast cancer recurrence. Beyond these established modalities, emerging targeted therapies offer 
promising new avenues for early breast cancer treatment. However, larger studies including more older patients are essential before 
these novel therapies can be effectively and safely integrated into personalized treatment strategies.

The underrepresentation of older patients in clinical trials remains a major challenge, resulting in substantial evidence gaps. 
Increasing the inclusion of older adults in clinical trials should remain a priority.

Although this review primarily reflects evidence from high-income countries and European guidelines, it is important to recognize 
that clinical practices and resource availability vary widely across regions. In many low- and middle-income countries, economic 
constraints, limited diagnostic capabilities, and restricted access to therapeutic agents significantly affect treatment approaches. 
Consequently, protocols involving costly targeted therapies or advanced imaging for response evaluation may not be directly 
applicable. Moreover, prediction tools may be less reliable in these settings and require careful validation. To ensure that 
personalized, patient-centered care is both effective and feasible globally, future research should focus on generating evidence from 
more diverse populations. Only then can both individual complexities and broader healthcare realities be adequately addressed.

The absolute benefit of (neo)adjuvant systemic treatment depends on baseline breast cancer mortality risk and the achievable relative 
risk reduction. In older patients, competing mortality from other causes diminishes the potential benefit of treatment. Therefore, 
optimal systemic treatment decisions, particularly for older women with HR+ disease, require careful weighing of these factors.

CGA plays a vital role in identifying patient vulnerabilities and assessing frailty. Predictive models, such as the PORTRET tool and 
CARG-BC score, incorporate geriatric factors to estimate survival and toxicity risks. These tools assist clinicians and patients in 
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balancing the benefits and potential harms of systemic treatment. Systemic therapies should be initiated only when both patient and 
physician agree that the expected survival benefit is substantial. Decision aids, such as option grids, facilitate shared decision-making 
and ensure treatment choices align with the patient’s values, goals, and life priorities. By integrating these components including 
frailty assessment, predictive tools, and shared decision-making, as illustrated in Figure 2, we move closer to truly personalized care 
that minimizes both undertreatment and overtreatment among older breast cancer patients.

Figure 2. Personalized systemic treatment decision flowchart. This flowchart outlines a stepwise approach to personalized systemic treatment decisions in older patients, 

incorporating tumor biology, frailty screening, mortality risk prediction, and shared decision-making. CGA: comprehensive geriatric assessments; CARG-BC: Cancer and Aging 

Research Group-Breast Cancer.
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