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Introduction

Due to the aging of the population, oncology specialists 
will encounter older patients with cancer more frequently. 
Cancer incidence increases with age and most cancer 
patients are over the age of 65. For breast cancer, the 
incidence is expected to rise in the coming decades, 
partly due to a longer life expectancy and socioeconomic 
transitions (1). One-third of patients with breast cancer are 

70 years or older at the time of diagnosis (2). The care of 
these older patients can be complex, due to comorbidity 
and frailty, leading to a higher risk of adverse events and 
of unwanted treatment outcomes. Frail older patients 
are underrepresented in clinical trials and when they are 
represented, relevant endpoints are often not assessed (3-6).  
Advances in breast cancer screening and treatment have 
improved the prognosis of patients with breast cancer over 
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time. However, despite an often favourable molecular and 
biological phenotype of breast cancer, older patients have 
worse survival rates than their younger counterparts. This 
may be attributable to more advanced disease at diagnosis, 
a higher burden of comorbid conditions and frailty. 
Also, under- and overtreatment may play a role; despite 
guidelines recommending treatment irrespective of age, 
older patients with breast cancer are more likely to receive 
less intensive treatment (2,7). 

Since geriatricians are specialized in assessing and treating 
older adults with multimorbidity and frailty, a collaboration 
between oncology specialists and geriatricians will often be 
valuable. Geriatric oncology focusses on assessment of older 
patients with cancer, aimed at prognostication, supporting 
decision-making and on provision of non-oncological advice 
to prevent complications and enhance recovery. Geriatric 
oncology is a rapidly growing field, with an increasing 
number of publications since the beginning of this century 
(Figure 1). In this review, we describe the available evidence 
on geriatric assessment to guide oncological treatment 
and describe possibilities to ensure collaboration between 
oncology specialists and geriatricians in the care for older 
cancer patients. 

The importance of frailty

There can be large heterogeneity between patients of the 
same age and gender with regards to comorbidity, level 
of dependence, cognitive function and physical reserves. 
Chronological age is an insuffcient marker of these 
differences in ‘biological age’ and therefore of fitness for 
treatment. Older patients are at risk of undertreatment (i.e., 
refraining from a potential curative treatment based on the 
patients age) as well as overtreatment (starting a treatment 
with a high risk of adverse outcomes) (8). Frailty, a loss of 
reserves that leads to increased risk of adverse events, is 

a more suitable measure of biological age and a powerful 
predictor of adverse outcomes (9). Frailty results from a 
decline in multiple physiological systems over the course of 
a life, leading to an accumulation of deficits (10). Patients 
with frailty have a reduced ability to cope with stressors such 
as surgery and chemotherapy (11,12). Frailty is prevalent in 
older patients with cancer with more than half being frail or 
pre-frail (9). Even though there is a relation between frailty, 
comorbidity and disability, they are also distinct entities and 
patients can be frail despite not having relevant comorbidies 
or disabilities (13). Determining frailty based on clinical 
judgment of a healthcare professional (eyeballing), has been 
shown to be insufficient (14,15). Geriatric assessment can 
reveal frailty and further aid in prognostication and guide 
treatment decision-making. 

What does a geriatrician do? 

Geriatricians are medical  doctors who work in a 
multidisciplinary fashion in order to optimize health, 
function, and quality of life for older complex patients. 
Thanks to advances in life expectancy following effective 
treatment for a number of physical illnesses due to 
procedures and medications, many older individuals 
accumulate a long list of comorbidities and polypharmacy. 
Thus, being a specialist in only one organ or one disease 
may preclude the holistic approach needed for the care 
of an older patient. Furthermore, functional decline 
and frailty increases with advancing age. Adding on 
cognitive impairment or dementia, atypical presentation 
of disease and ethical issues towards the end of life—
and it is easy to understand why a geriatrician needs to 
work in multidisciplinary teams consisting of geriatric 
nurses, physical therapists, occupational therapists, social 
workers, and dieticians. In order to assess the patient 
comprehensively, geriatric assessment is necessary. Models 
of delivering geriatric medicine vary between countries 
and health care systems—examples are home visits, acute 
hospital wards, outpatient clinics and rehabilitation 
wards, but all models share the goal of optimizing health, 
function, and quality of life in older complex patients. In 
geriatric oncology, most of the studies have incorporated 
management as a consultation service to surgeons and 
oncologists. 

Geriatric assessment 

Geriatric assessment is a systematic assessment of multiple 

2000 2020

Figure 1 Publications on geriatric oncology from 2000–2020.
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areas in an individual patient, giving insight into the somatic, 
psychological, functional and social domains, identifying 
strengths and deficits. Comorbidity, polypharmacy, (mal) 
nutrition, cognitive status and psychological problems 
(such as depression and anxiety), dependencies in activities 
of daily living (ADL), such as dressing and grooming, 
and instrumental activities of daily living ( iADL), such as 
cooking a meal and handling finances, falls, mobility, social 
status and living situation are assessed during a geriatric 
assessment (16,17) (Table 1). 

Geriatric assessment can refer to a Comprehensive 
Geriatric Assessment (CGA), an (abbreviated) geriatric 

assessment or to geriatric screening. These terms are often 
used interchangeably in the literature, however, there is a 
difference. A CGA can be defined as ‘a multi-dimensional, 
interdisciplinary, diagnostic process to identify care needs, 
plan care, and improve outcomes of frail older people’ (31).  
A CGA is aimed at diagnostics, prognostication and 
interventions, and is usually performed by a geriatrician in a 
multidisciplinary setting. A geriatric assessment is a shorter 
assessment of geriatric domains, mostly aimed at providing 
a diagnosis, and can be performed by trained healthcare 
professionals. Geriatric screening refers to the use of a 
single short screening tool to identify patients that are likely 

Table 1 Domains of geriatric assessment with examples of assessment tools and questions (16,17)

Domain Subdomain Examples of assessment tools/questions

Somatic Comorbidity Charlson Comorbidity Index (CCI), Cumulative Illness Rating Scale for 
Geriatrics (CIRS-G) (18,19)

Polypharmacy Number of medications, STOPP/START criteria (20,21)

Nutrition Weight loss and BMI

Mini Nutritional Assessment (MNA) (short version)

Patient-generated Subjective Global Assessment (PG-SGA) (22)

Psychological Cognition Mini Mental State Examination (MMSE) 

Montreal Cognitive Assessment (MoCA), Blessed Orientation Memory 
Concentration test/6-item Cognitive Impairment Test (BOMC/6-CIT)

Clock drawing test

Mini-COG (23-25) 

Mood (depression, anxiety) Geriatric Depression Scale (GDS)

Patient Health Questionnaire (PHQ-2, PHQ-4, PHQ-9) Hospital Anxiety 
depression Scale (HADS) (26-28)

Intoxications Smoking, alcohol intake

Social Marital status Partner, children

Living situation Dependent or independent living, living alone

Formal and informal care

Functional Physical performance Timed-Up and Go Test (TUG)

4m Gait Speed

Short Physical performance battery (SPPB) 

Gripth strength (29)

Falls Number of falls previous six moths

Activities of daily living (ADLs) Katz index of Independence in Activities of Daily Living (30) 

Instrumental activities of daily living (iADLs) Lawton scale for instrumental Activities of Daily Living

Sensory impairments Hearing impairment or visual problems
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to benefit form a more extensive geriatric assessment (32).
In oncology, geriatric assessment is used to assess the 

level of frailty and thereby predict adverse events, such as 
complications, toxicity and mortality. It has been shown that 
incorporating geriatric assessment in decision-making for 
older patients with cancer, leads to an adjustment of cancer 
treatment in about one in four patients (33). Optimization 
(e.g., prehabilitation) and preventive measures (e.g., delirium 
risk and risk of falls) can be advised based on geriatric 
assessment. Providing geriatric assessment information to 
oncologists has been shown to reduce toxicity, with similar 
survival (34). Geriatric assessment has also been shown 
to enhance communication between the patient and the 
healthcare professional (35). For older patients receiving 
chemotherapy, prediction tools incorporating geriatric 
parameters, such as the CARG (Cancer and Aging Research 
Group) and CRASH (Chemotherapy Risk Assessment 
Scale) scores, have been developed to predict the risk of 
toxicity (36,37). These tools incorporate disease related 
items and geriatric variables and are well validated (38). 

Implementation of geriatric assessment in 
oncology clinical practice

Geriatric assessment in oncology has been recommended 
by the International Society of Geriatric Oncology (SIOG) 
guidelines, and the American Society of Clinical Oncology 
(ASCO) guideline recommends GA for all patients 65 years 
and older receiving chemotherapy (16,17). 

There are different ways to incorporate geriatrics into 
the management of older patients with cancer, depending on 
the population and on local health resources (11). The first 
option is to refer all older patients to a geriatrician for CGA, 
based on calendar age. CGA typically requires expertise 
from a geriatrician, is performed in a multidisciplinary 
setting, and takes time to complete. With the increasing 
number of older patients with cancer, and the limited 
number of geriatricians, this may not be feasible, especially 
in area’s with limited healthcare resources and may also not 
be preferable from a patient perspective. CGA should best 
be reserved for patients who are most likely to benefit from 
an extensive assessment. The second option is to select 
patients based on an abbreviated geriatric assessment which 
can be performed by other healthcare professionals, such as 
an oncology nurse, in close collaboration with a geriatrician. 
Such an assessment consists of a semi-structured interview 
and/or combination of geriatric screening instruments in 
order to assess different geriatric domains. Self-report by 

patient and caregivers has also been used (34). Patients who 
need a more extensive assessment, based on the findings 
of the abbreviated GA, can be referred to a geriatrician for 
CGA, but the number of patients in need of referral has 
been shown to be low (13%) (39). The third option is to 
use a short frailty screening test to identify patients who 
would benefit from a CGA, such as the Geriatric 8 (G8) 
and Vulnerable Elders Survey 13 (VES-13). However, these 
tests have moderate sensitivity and specificity (40). A recent 
study in 177 patients with primary localized breast cancer 
aged ≥70 years identified 52% of patients as frail using the 
G8 (41). This option may therefore seem easier at first 
glance, but may be more time consuming due to a higher 
referral rate. 

Assessment of patient goals and preferences

Assessment of goals and preferences is considered an 
important step in shared decision-making. This enables the 
alignment of treatment options to goals and preferences, 
thereby tailoring treatment to the individual patient. 
With aging, goals and preferences can change. Quality 
of life, physical and cognitive function and remaining 
independent are often more highly valued by older 
patients than extending life (42-44). Intensive treatment 
regimes comprise trade-offs; e.g., breast cancer surgery 
or chemotherapy that is aimed at improving survival, can 
at the same time result in prolonged recovery or even loss 
of independence for frail older patients. It is important to 
discuss these trade-offs beforehand and gain insight into the 
patient’s preferences and priorities during shared decision-
making. Questions such as: “What matters most to you in 
your life?” can give an insight into what is important and 
provides an opportunity to discuss how a certain treatment 
might influence this priority. Asking a patient “what do 
you expect from this treatment?” can give insight into the 
patient’s understanding of the decision at hand and guide 
a discussion about trade-offs. Decision aids, such as the 
Outcome Prioritization Tool, can support a conversation 
about goals and preferences (45). Without discussing goals 
and preferences explicitly, healthcare professionals often 
have poor knowledge about what matters most to their 
patient (46-48).

Multidisciplinary decision-making for older 
patients with cancer 

In many countries, decision-making for patients with cancer 
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takes place in multidisciplinary teams (MDTs). Currently, 
these teams focus on disease-specific information, and little 
information is provided regarding patient-specific aspects, 
such as level of frailty, physical and cognitive functioning 
and patient preferences. Observations of oncological 
MDTs have shown that information about the patient’s 
circumstances and preferences was rarely discussed during 
these meetings and even information on comorbidities was 
often not reviewed (49-51). 

For patient-centered decision-making it is important to 
not only consider disease-specific information, but to also 
take patient-specific information and the time perspective 
into account (Figure 2). Patient-specific information can 
guide shared decision-making by aligning treatment options 
to the level of frailty and the context (“who is this patient”) 
and to the goals and preferences (“what does this patient 
want”) of the individual patient. 

Older patients have a limited remaining life expectancy, 
but this may differ between patients of the same age and 
gender due to comorbidity, lifestyle and frailty (52). For 
instance, older patients with breast cancer and dementia 
have a higher mortality than patients without dementia (53). 
An estimation of the patients remaining life expectancy 
allows for taking the time perspective into account in 
the decision-making, thereby preventing both over- and 
undertreatment. If the time-to-benefit of the treatment 
option (the time between starting a treatment and the 
moment that the patient experiences benefit) is longer 
than the life expectancy, the patient will not experience 
the beneficial effects. Clinicians have been shown to be 
poor in predicting a patient’s life expectancy, and tend to 
overestimate (54). A more reliable estimation can be made 

using prognostic models such as The Lee-Schonberg 
prognostic model that predicts 5 and 10 year life expectancy 
(55,56). Prediction models can be found on the website 
eprognosis (https://eprognosis.ucsf.edu/). 

To tailor decision-making to the individual patient, 
disease-specific and patient-specific information and life 
expectancy can be weighed in a stepwise fashion, using the 
following questions (39):

(I) What is the indication for the treatment, the 
goal of the treatment and what are the treatment 
alternatives;

(II) What are the expected outcomes of the different 
treatment options (including palliative treatment or 
wait and see), based on the treatment intensity and 
the patient’s frailty;

(III) What is the life expectancy of the patient and what 
is the time to benefit of the different treatment 
options (including palliative treatment and wait and 
see);

(IV) What are the goals and preferences of the patient 
and how do the expected outcomes of different 
treatment options align to these goals and 
preferences.

Patient involvement in treatment decision-
making

For optimal shared decision-making, patient involvement 
is important. However, decision-making in collaboration 
with older patients with cancer can be challenging (57). 
Furthermore, cognitive decline and limited health literacy 
can interfere with decision-making capacity, and older 

“What does this patient 
want? ”

Goals and preferences

“What is the matter?”
Tumor stage, treatment 
options, comorbidities

“Who is this patient”? 
The patients’ context, 

level of frailty

Life expectancy, treatment time-to-benefit

Figure 2 Patient-centered decision-making, taking disease-specific and patient-specific (green ovale) information and the time perspective 
into account.
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patients often have other goals and preferences regarding 
outcomes of cancer treatment compared to younger 
patients. This complicates decision-making and calls for a 
tailored and patient-centered approach. Treatment decision 
in older patients are more often preference sensitive. 
Eliciting the patient’s goals and preferences is therefore 
an important step in the decision-making process. With 
increasing age, the incidence of cognitive impairment or 
dementia rises. Patients with cognitive impairment might 
be less able to oversee different treatment options. This is 
important to assess and to take into account during decision 
making, since cognitive impairment is often undiagnosed 
and can be easily missed (58). Caregivers can play an 
important role in the decision-making process and it is 
important to involve them, since they may have knowledge 
of the patients preferences and values.

Non-oncological advice and geriatric  
co-management

Since geriatric assessment uncovers problems in geriatric 
domains, it also provides an opportunity for individualized 
patient management before, during, and after oncological 
treatment. A systematic review showed that based on 
geriatric assessment, non-oncological advice was provided 
for 72% of patients (33). The most commonly provided 
advise was interventions regarding social, nutritional and 
medication issues. In order to optimize the patient’s health 
status before treatment, prehabilitation (e.g., optimization 
of nutritional status, strength/endurance exercises and 
coaching) can be advised for selected patients (59,60). 
Consulting a psychiatrist may be appropriate for patients 
with depression, anxiety or psychiatric illness (61). During 
hospital admission, preventive measures can be provided 
for patients who are at a high risk for complications, such 
as delirium or falls. Geriatric co-management might 
be appropriate for these high-risk patients. Following 
treatment, rehabilitation can enhance recovery. 

Effect of implementing geriatric assessment in 
oncology on treatment outcomes

The association of geriatric assessment with adverse 
outcomes of cancer treatment has been well established in 
the literature (62). Studies revealing improved outcomes 
based on integrating geriatric assessment in oncology are 
still limited;however, a recent article gives an overview 
of 20 publications (full papers and abstracts) of the effect 

of geriatric assessment and geriatric management on 
outcomes (63). Toxicity and treatment completion were 
the most frequently reported outcomes. Only four studies 
presented patient-centered outcomes, and 11 articles were 
only available as an abstract. Most evidence is available 
for chemotherapy, some for surgery, while studies on the 
outcomes of geriatric assessment for radiation therapy 
are still lacking. Recently two large randomized clinical 
trials investigating the value of GA and GA-driven 
management recommendations in older patients with 
cancer were published that provide strong support for the 
implementation of GA in clinical practice . The GAP70+ 
study included 718 patients of 70 years and older with 
incurable solid tumors or lymphoma and at least one 
impaired geriatric domain eligible to receive palliative 
chemotherapy (64). These patients were randomized to an 
intervention in which a summary of the results of a geriatric 
assessment and management recommendations were 
provided to the medical oncologist, versus care as usual. 
The intervention group experienced significantly less grade 
3–5 toxicity (51% versus 71% in the care as usual group, 
P=0.0001) using the National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE, 
version 4.0). The intervention group also experienced fewer 
falls and had more medications discontinued. No differences 
in survival were observed. The GAIN study randomized 
613 patients of 65 years and older with different solid 
malignancies who started chemotherapy (65). All patients 
received a geriatric assessment before starting treatment, 
but in the intervention group this was discussed in a 
geriatrics-trained multidisciplinary team and interventions, 
based on the assessment, were implemented. In the care 
as usual group the results of the GA were sent to the 
oncologists for self-review. The primary outcome was grade 
3 or higher chemotherapy toxicity using NCI CTCAE 
v4.0 criteria, with a significantly lower rate of toxicity in 
the intervention arm (50.5% versus 60.6%, P=0.02). There 
was a significant increase in advance directives completion 
in the intervention group. There were no differences 
in the number of visits to the emergency department, 
hospitalizations or overall survival between the groups. 

Geriatric assessment in the management of 
older patients with breast cancer

A recent joint guideline from The European Society of 
Breast Cancer Specialists (EUSOMA) and the International 
Society of Geriatric Oncology (SIOG) recommends 
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assessment of frailty, consideration of life expectancy, and 
assessment of patient preferences in treatment decision-
making for all patients with breast cancer aged ≥70 years (66).  
These recommendations are supported by a recent 
systematic review that summarized the evidence on predictive 
factors for disease-related outcomes, survival, toxicity and 
patient-reported outcomes in older patients with early and 
advanced breast cancer (67). Besides age and disease-related 
characteristics, the review found that multiple variables from 
geriatric assessment predicted all outcomes. In 19 out of 26 
studies looking at patient-reported outcomes such as physical 
functioning, cognitive functioning, life satisfaction or mental 
health, geriatric measures were found to be predictors. 

Studies on the value of CGA in treatment decision-
making or as a prognostic tool in breast cancer included 
heterogeneous patient groups and used a variety of 
screening instruments to assess CGA domains (7). As a 
result, it is unclear which frailty screening tools are most 
appropriate, and which breast cancer patients are most 
likely to benefit from geriatric assessment. Nevertheless, 
The 2021 EUSOMA-SIOG recommendations state that 
the use of a frailty screening tool should be considered the 
minimum starting point for any treatment decision in older 
patients with breast cancer (66). 

Recently a study was published that described the 
development and validation of a new prognostic tool, the 
PORTRET tool (68). This is a prediction tool for 5-year 
recurrence and mortality for patients with early invasive 
breast cancer of 65 years and older and was developed 
because other prediction tools (Adjuvant! Online and 
PREDICT), were insufficient in predicting outcomes 
in the oldest patients and patients with multimorbidity. 
The PORTRET tool combines disease and patient 
characteristics and predicts 5-year recurrence and mortality 
in older patients with breast cancer, with an area under the 
curve of 0.75–0.76. However, patient-reported outcomes 
were not incorporated in this tool. 

Conclusions 

Geriatric assessment and geriatric co-management can 
guide treatment decision-making and provide advice for 
pre- and post-treatment optimization for older patients with 
breast cancer. Geriatric assessment is superior to clinical 
judgement in predicting adverse treatment outcomes. 
The evidence of the added value of geriatric assessment in 
oncology is rapidly increasing. Incorporation of geriatric 
assessment in oncology care is advocated by different 

guidelines; recently specifically for older patients with breast 
cancer as well. Frailty screening is advised for all patients 
prior to treatment, in addition to assessment of patients 
preferences and life expectancy. This can be implemented 
in different ways depending on local healthcare resources. 
Involving a geriatrician in your oncological team can 
support the implementation of geriatric assessment for 
older cancer patients and provides an opportunity to share 
expertise. More large studies on outcomes are needed 
especially for surgery and radiation therapy, where evidence 
on outcomes is still scarce. It is also important to enhance 
our knowledge of the treatment outcomes that matter to 
our older patients. For this, we need to expand our focus 
from traditional outcomes, such as complications and 
survival, to also include quality of life, and cognitive and 
physical functioning. 
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