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Abstract

Most cancers occur in older people and the burden in this age group is increasing. Over the past two decades the evi-
dence on how best to treat this population has increased rapidly. However, implementation of new best practices

has been slow and needs involvement of policymakers. This perspective paper explains why older people with cancer
have different needs than the wider population. An overview is given of the recommended approach for older people
with cancer and its benefits on clinical outcomes and cost-effectiveness. In older patients, the geriatric assessment
(GA) is the gold standard to measure level of fitness and to determine treatment tolerability. The GA, with multiple
domains of physical health, functional status, psychological health and socio-environmental factors, prevents initia-
tion of inappropriate oncologic treatment and recommends geriatric interventions to optimize the patient’s general
health and thus resilience for receiving treatments. Multiple studies have proven its benefits such as reduced toxicity,
better quality of life, better patient-centred communication and lower healthcare use. Although GA might require
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investment of time and resources, this is relatively small compared to the improved outcomes, possible cost-savings
and compared to the large cost of oncologic treatments as a whole.

Keywords Geriatric assessment, Aged, 80 and over, Decision making, Shared, Neoplasms, Quality of life, Survival,

Toxicity, Health policy, Medical oncology

Background

Cancer is predominantly a disease of ageing, as over
half of all cancer cases occur in people over 65 years
and this proportion is expected to increase in the com-
ing decades as well as the older population itself that
is expected to double by 2050 [1, 2]. Older patients are
commonly under-represented in cancer clinical trials
that inform standard treatment decisions, thus cancer
clinical guidelines might not be applicable to this popula-
tion [3]. The result is that older adults with cancer are at
risk of inappropriate treatment, and have a higher risk of
complications and toxicity [4, 5]. Although expenditure
on treatment has exploded for most types of cancer, sur-
vival in older adults with cancer has hardly improved at
all [6]. It is against this backdrop that the field of geriatric
oncology was established, to improve access to appropri-
ate treatments, tailor treatment to the individual patient
and ensure better outcomes for older adults with cancer
(Fig. 1). The geriatric oncology approach is recommended
as the standard of care for this group of individuals by
international consensus and guidelines [7, 8]. The aim of
this paper is to share the clinical rationale for geriatric
oncology with policymakers and make recommendations
for development of these services [7].

Older patients are a heterogeneous group and require
personalised care and treatment approaches. One older
patient may be highly active and fit, whereas another may
be living with frailty and require help for daily activities
such as preparing a meal or going outside. Frailty is an
often-used concept to describe whether a patient is fit or
vulnerable. It describes a state of increased vulnerability
which results in a reduced ability to respond to a stressor
(like an illness or a burdensome treatment) which in turn
increases the risk of adverse outcomes [9]. With age-
ing, frailty becomes more common, but the relationship
between age and frailty is complex and not necessarily
linear [9]. In older patients biological age (meaning gen-
eral fitness or frailty), and not chronological age deter-
mines treatment tolerance.

In addition, older patients commonly have other dis-
eases (comorbidities) and often have more than one
major disease (multimorbidity). This also affects how
their body will respond to cancer and oncologic treat-
ments and is therefore important to incorporate into care
and decision-making [10, 11]. Unfortunately, most health
systems focus on single diseases, which is a poor fit for

the complex needs of older people. Older people are not
only heterogeneous from a medical point of view, but also
when it comes to their values and priorities in outcomes
of treatment. Traditionally, the effect of oncologic treat-
ments has been measured by survival and toxicity rates.
However, many older patients prioritize quality of life
or maintaining independence over survival [12]. These
other non-traditional outcomes, sometimes referred to as
patient related outcomes (PROs), and the effect of onco-
logic treatment on these outcomes, are equally impor-
tant aspects in the care for, decision making with, and
research about older patients with cancer.

Assessment of fitness in older cancer patients
In geriatric oncology, the gold standard to assess an older
patient’s level of frailty or fitness is a multidomain assess-
ment, called a Geriatric Assessment (GA). GA identifies
previously unknown impairments and strengths of an
individual by systematically assessing multiple domains,
many of which are not typically assessed by an oncologist
in routine care. These domains include as a minimum
functional status, mobility, nutritional status, mood,
cognition and comorbidities [13, 14]. Functional status
explores if a patient is independent in their activities of
daily living (ADLs) such as feeding, bathing, dressing and
independence in the instrumental activities of daily liv-
ing (iADLs) such as shopping, preparing meals or han-
dling finances. The mobility domain examines if there
have been any falls and may include physical tests about
balance and gait speed. Nutritional status deals with any
weight loss or risk of weight loss. During the interview,
cognition is explored and often a screening test is per-
formed. Additionally, questions are asked to investigate
mood and comorbidities. The exact tools and question-
naires used for the various domains of GA differ among
countries and institutions and depend on local guide-
lines, patient characteristics and validation status [14].
Geriatric Assessment comprises the process of tailoring
the oncologic treatment plan and addressing any impair-
ments found with geriatric interventions to optimize the
patient’s general health status, as well as following up
those interventions [15, 16]. Examples of geriatric inter-
ventions are physical therapy in patients with reduced
mobility, meals on wheels when patients are unable to
cook for themselves and closer involvement of a caregiver
in cases of cognitive decline.
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Fig. 1 Geriatric oncology in a nutshell. Flow chart of how the different components of geriatric oncology impact the outcomes and thus value
of care and costs
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Sometimes in oncology abbreviated versions of GA are
performed that don't assess all domains or take less than
fifteen minutes to complete. These may serve as screen-
ing tools to select which patients require a GA to reduce
the amount of resources, but are not recognised as a GA
[17]. Examples of the most studied screening tools in
older patients with cancer are Geriatric 8 (G8), Triage
Risk Screening Tool (TRST) and Vulnerable Elders Sur-
vey-13 (VES-13). Although some have relative high sen-
sitivity for frailty, they all have poor negative predictive
value (maximum 60%) and thus do not replace GA [17,
18]. In oncology, performance scores (e.g. ECOG per-
formance status) are used to determine if a patient is fit
enough for oncologic therapy, but these fail to take into
account age-related problems such as multimorbidity,
frailty or cognition [19]. For the older patient a GA is a
more suitable method to predict treatment tolerability.

Benefits of GA in optimising the care of older
adults with cancer
In recent years GA has been applied in the cancer set-
ting more frequently, and convincing evidence for its
use exists. GA can be used to help predict personalised
treatment risk and mortality [20]. Multiple tools have
been developed to predict the risk of chemotherapy
toxicity in older patients by using individual items gath-
ered from GA [21, 22]. This information leads to more
accurate weighing up of benefits and risks of a proposed
treatment. Additionally, GA detects impairments that
are not elicited by routine history and physical exami-
nation. The prevalence of geriatric impairments found
in older patients about to start oncologic treatment has
been reported to be as high as 72.4%, but varies between
populations [23]. Finding geriatric impairments allows
for tailored interventions that can lead to increased resil-
ience and thus better coping with the cancer and the
oncologic treatments and their side effects. The outcome
of GA can also be used to individualize oncologic treat-
ment plans. In a recent systematic review the oncologic
treatment plans were changed in 31% of patients (median
of all studies), mostly towards a less intensive treatment
option, and in studies that included a multidisciplinary
team evaluation to discuss GA, these numbers were
higher [24]. That GA can improve traditional treatment
outcomes was shown in two randomized controlled tri-
als, GAP 70+and GAIN [25, 26]. Even though they used
different methods to incorporate GA into the care tra-
jectory and included different study populations, both
showed a significant reduction in moderate to severe
chemotherapy-related toxic effects without compromis-
ing survival [25, 26].

Furthermore, Patient-related outcomes (PROs)
were found to be improved by GA, for example in the
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INTEGERATE study, that assessed the effect of geriatri-
cian-lead GA, compared to usual care [27, 28]. During
follow-up, the intervention group reported better quality
of life [27]. Similar positive effects of GA were found for
studies assessing physical functioning, such as a reduced
number of falls over three months in GAP 70+ inter-
vention [25] and on symptom burden [29]. In addition,
GA guided pathways improved patient-centred and
caregiver-centred communication about ageing-related
problems [26, 30]. Patients were more satisfied after
the first visit and satisfaction remained higher over six
months follow-up [30].

Moreover, multiple studies found a decline in health-
care use in GA-driven care pathways, such as emergency
department visits and unplanned hospitalisations [27,
29]. In a review on cost-effectiveness, more than 90% of
the included studies showed a positive or a neutral effect
on length of stay [31]. Lastly, GA can be used during
follow-up of older patients with cancer to identify new
impairments early [32].

GA thus helps to personalize management, which pre-
vents inadequate treatment and improves outcomes.
Overtreatment in older patients with cancer is defined
as giving treatment to a patient who would not have
needed treatment, or too intensive treatment in a vul-
nerable patient, who might have benefited more from a
less intensive therapy [5]. Undertreatment is the use of
a less intensive oncologic treatment in a fit older adult
who would otherwise have had a greater net benefit from
a more intensive treatment, or not providing geriatric
interventions to optimize the patient’s general health sta-
tus and increase resilience regardless of which oncologic
therapy is chosen [5].

Cost-effectiveness of geriatric assessment

Evidence on possible cost-effectiveness of GA is starting
to appear and seems to disprove that GA takes too long
or is too resource-intensive. A recent study showed that
GA in a special oncology clinic could save 7,387 Cana-
dian dollars per patient, the equivalent of 5,433 euros or
5704 US dollars [33]. In this clinic, GA required 1-1.5 h
and was performed by a clinical nurse specialist and a
geriatrician. Recommendations both for the oncologic
treatment decision and interventions for the optimiza-
tion of geriatric domains were given to the referring
oncologist. In half of the patients, oncologic treatment
plans were modified. Of those modified treatments, 96%
involved reduction in treatment intensity or a change to
best supportive care. In an example given, only 7% of the
total costs were related to GA such as an extra clinical
follow up and extra phone calls by the nurses; the other
93% of the total costs was accounted for by the onco-
logical treatment [33]. This huge difference between the
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oncologic expenses and additional costs for geriatric ser-
vices was mentioned before by other studies [31, 34]. The
authors calculated that the overall cost-saving effect of
the group would remain as long as at least 4% of all the
patients received a treatment modification [33]. In this
study, the effect of reduced toxicity and unplanned health
care use was not even taken into account and thus sav-
ings may have been underestimated [33].

A narrative review on the cost-effectiveness of geriatric
assessment in oncology found a positive or neutral effect
on cost-effectiveness propensity in 28 of the 29 included
studies. Most frequent positive effects were caused by
reduced health care use or toxicity, but also improved
management of symptoms and thus improved quality of
life or with no increase in costs or a similar length of stay
were discussed as cost-effective [31].

In addition to these demonstrated benefits on medi-
cal costs in one group of patients, GA may also show
cost-effectiveness on a societal perspective. For exam-
ple, because improved mobility may preserve independ-
ence, this can lead to lower health-care use of home care
resources or less involvement of a caregiver, who in turn
can work more hours. Little research on this societal
impact has been conducted. In a study that estimated
the economic burden of cancer and ageing that may be
avoided by the proper use of GA in the US, EU4 (France,
Germany, Italy, Spain), UK and China, it was calculated
that 64.2 billion US dollars in the US, 48.6 billion US dol-
lars in the European countries and United Kingdom, and
34.0 billion US dollars in China could be avoided by 2030
[35].

Direct cost-effectiveness and cost-utility studies remain
scarce; one study that is currently underway is GER-
ONTE (https://geronteproject.eu/) [36]. It is a European
cluster-randomized controlled trial that will evaluate a
new care pathway for older multimorbid patients with
cancer which includes GA. The primary endpoint will
be quality of life, but cost-effectiveness and a cost-utility
analysis will be a substantial part of the study including
both a societal and a payer perspective.

Models of geriatric oncology
Multiple care models for older patients with cancer have
been implemented in different countries [37]. The choice
of model should be informed by the resources available to
facilitate the full integration of information derived by GA
into oncologic decision making to enhance the effect on
outcomes. Models of care are described here in order of
increasing complexity. Details on the advantages and chal-
lenges of the various models can be found in Table 1 [37].
Within a consultative model, the oncology team refers
patients to the geriatrics team for GA and recommenda-
tions on interventions and treatments. GA is performed
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by the geriatrician and the multidisciplinary team. In a
shared-care model, the oncology teams refer patients to a
geriatric medicine or a geriatric oncology team, but their
care is shared by both teams. In a comprehensive model,
the geriatric oncology team is the treating team. There-
fore, this model does not involve any referrals to different
teams as geriatric assessments and driven interventions
are performed and implemented by the same team that is
responsible for the oncologic treatment.

No evidence exists on superiority of any of the models
or on who performs GA. However, it is important to have
either specific geriatric expertise in the team, or to have a
pre-defined intervention protocol on what to do if geri-
atric impairments are present [24]. Another key aspect
of any model to achieve benefit is that the result of GA
is taken into consideration when defining the oncologic
treatment plan [24].

Approach in resource-poor or time-limited settings
The gold standard to assess a patient’s fitness is a GA.
However, if there is a lack of time or resources to per-
form a full assessment in all patients over a certain age,
brief frailty screening instruments could be used to select
those patients who may be most vulnerable and require
a full GA [17]. Even in circumstances where a GA is not
feasible, adding a screening tool to the routine assess-
ment can predict which older adults are at risk of func-
tional decline, toxicity or mortality [18, 38]. If resources
are limited, but some is available, one of the less complex
models described in the previous section can be chosen
(Table 1).

Traditionally, GA is performed by a geriatrician, but
as there are not enough geriatricians in most countries,
other health professionals such as advanced practice
nurses or physician associates could be trained to per-
form all or part of a GA. They could collaborate with
geriatricians or use a pre-made intervention protocol.
Examples of these protocols are available from GAP
70+ and GAIN studies [25, 26].

In even more resource-limited settings, self-admin-
istered GA tools may be considered, where patients or
their caregivers help to provide information by answering
questions as part of an assessment. These could be either
on paper, or on a tablet or smartphone and will save time
for the healthcare professionals [39, 40].

Recommendations to policymakers to facilitate
implementation of geriatric assessment

Clinical implementation in geriatric oncology is only fea-
sible where there is support from both management at
local hospital levels and policymakers on either national
or international level. There are areas where further con-
tribution from policymakers is necessary to enhance the
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implementation of geriatric oncology in clinical practice.
Since policymakers are operating on various levels, depend-
ing on their position they may contribute differently.

For policymakers working on a local or regional level,
a first step is to assess current care pathways to identify
those aspects that don't align with the most recent evi-
dence on older adults with cancer. Advocating for bet-
ter implementation in local, national and international
guidelines may be useful, since a change in guidelines
may be a first step towards changing care in clinical prac-
tice. Some international clinical practice guidelines have
been written and may be used as a starting point [13, 41].

Policymakers working for global and national public
funding organisations may aid in finding ways to fund
research in wealthy and resource-limited settings. This is
necessary if this fast growing population, typically under-
represented in traditional oncology research, is to be
treated according to the best evidence-based approaches
[7]. To aid researchers in geriatric oncology, the Cancer
and Aging Research Group (CARG) was established. Its
mission is to join researchers on this subject in a collabo-
rative effort to design and implement clinical trials in this
specific population [42].

Additionally, reimbursement strategies need to be
developed for geriatric evaluation and geriatrician
involvement, beyond the standard oncologic medicine
reimbursement. This way proper personalized evaluation
and right-sizing of therapy will be rewarded, which may
promote workforce recruitment. Education and training
will also aid cancer workforce upskilling around frailty
and benefits of collaboration between oncologists and
geriatric experts, as it is an important step to empower
healthcare professionals to treat older adults with can-
cer more appropriately. Several educational and training
opportunities are available both in high and low-middle
income countries, such as the SIOG Advanced Course
in Geriatric Oncology [43]. Furthermore, the American
Society of Clinical Oncology (ASCO) and the European
Society of Medical Oncology (ESMO) provided recom-
mendations for core geriatric oncology training in the
Global Curriculum in Medical Oncology [7, 44]. Policy-
makers involved in education or upskilling from medical
professionals may take these options into consideration.

Since the availability of resources may vary substan-
tially between and within countries, best practices and
recommendations may be needed on what services could
be implemented. The SIOG Public Policy committee was
established in 2020 for advice on public policy.

Conclusions

Older patients with cancer benefit from incorporating a
multi-domain GA into decision making in their oncologic
care trajectory. Clinical evidence exists on its benefits on
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outcomes such as toxicity rates, quality of life, mobility,
patient centred-communication and healthcare utilisa-
tion. Furthermore, GA is cost-effective as it prevents
inadequate treatment and therefore allows better access
to and value of care, while reducing inappropriate use
of expensive oncologic treatments reducing the costs of
adverse events. A tipping point has been reached where
the evidence base has been demonstrated, and cost-
effectiveness is being realised. However, implementation
in clinical practice is still limited. Now is the time for
policymakers to embrace the gold standard of care and
ensure that the older population has access to these vital
services. Multiple options exist for both high and low
resource settings and the geriatric oncology community
is available to share best practices to enhance implemen-
tation against the background of an ageing population.
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