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INTRODUCTION

As the majority of patients with cancer are older than
65 years, most medical, surgical, and radiation on-
cologists treat a large number of older adults in their
clinical practice. Older adults are a heterogeneous
group of patients, in terms of physiologic reserves,
comorbidity, and geriatric conditions such as cognitive
impairment and disability. Comorbidities become in-
creasingly common as people age, as does frailty
(limited physiologic reserves that increase the risk of
negative outcomes).1 Neither chronological age alone
nor performance status does justice to characterizing
this heterogeneity. Furthermore, since older patients
are under-represented in clinical cancer trials, espe-
cially if they are frail with comorbidity or functional
dependency, traditional treatment algorithms may not
be applicable.2,3 As a result, treatment decisions in
older adults with cancer are not straightforward.

Fortunately, geriatric assessment (GA) and manage-
ment is an extremely useful tool to guide decision
making and improve outcomes in geriatric oncology.
GA can assess the risk of treatment complications and
toxicity and patient frailty and resilience, uncover
previously unknown conditions that may interfere with
cancer treatment, guide interventions to increase
resilience, maintain quality of life, decrease chemo-
therapy toxicity, provide more appropriate cancer
treatments, and improve communication with patients
and caregivers.4-7 In clinical practice, GA is a sys-
tematic evaluation of areas where older patients
often have deficits and includes functional status,
mobility, cognition, emotional status, nutritional status,
comorbidities, polypharmacy, and social support.
Based on GA, we can assess the degree of patient
frailty, propose a plan for management, and tailor on-
cologic treatment. The term comprehensive geriatric
assessment is sometimes incorrectly used in the liter-
ature as comprehensive geriatric assessment mandates
the development and implementation of a treatment
plan for the individual patient. When a study only in-
cludes data gathering and discussion among team
members without management, the correct term is GA.8

In this narrative review, we will describe GA and
management, review the mounting data that justify its
use, describe some common challenges when setting
up GA andmanagement in clinic, and look to the future.
The review is based on the latest evidence regarding the

impact of GA with or without management on oncologic
treatment decisions and outcomes. For data on non-
oncologic interventions, treatment adaptations, and
effect on outcomes, a 2018 systematic review was
used9 with an updated search performed in December
2020.

MODELS OF GA IN CLINICAL PRACTICE

GA can be implemented in clinical care in several
ways, depending on available resources and expertise
and the setting in which it is used. The time investment
required from the oncology team differs according to
how GA is organized: it can be low touch, where the
team identifies potentially vulnerable patients and
refers to others for the assessment and interventions.5

Alternatively, it can be high touch, where a dedicated
team takes on all the steps within the care process
themselves.6

A first decision concerns howGA is performed: it can be
by consultation with a geriatrician or a multidisciplinary
team of healthcare professionals, or the oncology team
can do GA themselves, using a series of validated in-
struments. Although filling out a series of screening
instruments does not allow for actual clinical diagnosis
of underlying illnesses, such as depression or dementia,
they are quick and valid methods of identifying areas
that may be impaired and acquiring an overall im-
pression of the patient’s health status.10 Combinations
are an option: for example, an oncology nurse performs
a basic GA and refers the patient to a geriatrician if
significant impairments are found. Irrespective of who
performs GA, the following domains should be included
in the assessment: functional status, objective physical
performance, falls, cognitive function, mood or de-
pression, nutritional status, comorbidity, polypharmacy,
and social support.4 Each of these domains have been
proven to be relevant to decision making, choice of
treatment, and/or care provision (Table 1). The domains
can be assessed in a number of ways, including patient
or caregiver report, history taking, and objective mea-
surement or with various instruments. There is no
specific set of instruments that have been proven to be
superior to others; the choice of assessment tools will
depend on the specificities of the setting in which they
are used.4 In addition to these domains, the assessment
should include conversations about the patient’s goals
and preferences.
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A second choice concerns which patients will receive GA.
This can be based on age or clinical judgment, or alter-
natively, patients can be selected with a frailty screening

instrument, where only those below a certain cutoff un-
dergo GA. There are multiple short screening tools avail-
able, of which Geriatric-8 (G8) has been most extensively
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TABLE 1. Geriatric Assessment Domains, Tools, and Proposed Interventions
Domain Assessment Tool Examples Evidence Intervention and Examples

Functional status ADLs (ie, transferring and
eating)

IADLs (ie, managing finances,
cooking, and driving)

Association with chemotherapy toxicity, hospital admissions,
functional decline, and mortality4,39,46,55

Aids such as motorized wheelchair
Meals on Wheels
Physiotherapy
Occupational therapy

Objective physical
performance

4 m gait speed, TUG; SPPB;
grip strength; sarcopenia

Prediction of mortality, treatment-related complications, and
functional decline56-58

Structured exercise
Assistive devices

Falls No. falls in previous 6 months Related to chemotherapy toxicity, postoperative
complications, and functional decline24,59

Falls prevention program

Cognitive function MMSE, MoCA, Mini-Cog, and
BOMC

Assessment of capacity for consent or treatment adherence
and cognitive decline associated with treatment.
Association with poorer overall survival, chemotherapy
toxicity, and delirium22,43,60

Support during treatment trajectory
Delirium prevention program
Treatment reminders, eg, text

messages for daily radiation
therapy appointments

Mood (depression) GDS, HADS, and PHQ2/9 Assessment of psychologic adjustment to treatment.
Association with postoperative complications, treatment
tolerance, functional decline, and mortality45,46,55,61

Cognitive-behavioral therapy
Medical therapy
Counseling

Nutritional status MNA, BMI, and weight loss
combined

Association with mortality, likelihood of treatment
completion, and healthcare consumption62,63

Dietary counseling

Comorbidity CIRS-G, CCI, and OARS
comorbidity

Assessment of competing causes of mortality, survival,
treatment tolerance, and hospital admissions61,64

Referral to organ specialist

Polypharmacy List of medications, STOPP-
START, and Beers criteria

Postoperative complications, chemotherapy toxicity,
functional decline, and mortality65

Geriatrician or clinical pharmacist
review of medications

Social support Focused questions regarding
social support, MOS-SSS,
and MPSSS

Association with cancer progression, chemotherapy toxicity,
poorer survival, and treatment adherence66

Home nursing
Transportation assistance
Buddy support schemes
Referral to community or cancer

support groups

Abbreviations: ADLs, activities of daily living; BMI, body mass index; BOMC, Blessed Orientation-Memory-Concentration test; CCI, Charlson Comorbidity
Index; CIRS-G, Cumulative Illness Rating Scale-Geriatric; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; IADLs,
Instrumental Activities of Daily Living; MMSE, Mini-Mental State Examination; MNA, Mini-Nutritional Assessment; MoCA, Montreal Cognitive Assessment;
MOS-SSS, Medical Outcomes Study Social Support Survey; MPSSS, Multidimensional Scale of Perceived Social Support Scale; OARS, Older Americans
Resources and Services; PHQ2/9, Patient Health Questionnaire-2/9; SPPB, Short Physical Performance Battery; STOPP-START, Screening Tool of Older
Person’s Prescriptions-Screening Tool to Alert doctors to Right Treatment; TUG, Timed Up and Go.

Journal of Clinical Oncology 2059

Geriatric Assessment and Management in Cancer

Downloaded from ascopubs.org by University of Oslo on February 15, 2022 from 129.240.118.058
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



tested in geriatric oncology.11 G8 takes 4-5minutes and has
a relatively high sensitivity for frailty (85%), meaning that
the majority of frail patients are correctly identified, but
unfortunately, it has poorer specificity (64%), meaning that
one third of fit patients are incorrectly classified as po-
tentially frail.11 The other screening tool that has been most
frequently evaluated in geriatric oncology, the Vulnerable
Elders Survey-13, has a higher specificity, increasing the
likelihood that the patients referred for GA are the ones
most likely to benefit, but the trade-off is a lower
sensitivity.12,13

A final choice concerns what to do with issues and im-
pairments identified by the assessment. Previous research
has demonstrated the importance of having an intervention
plan in place, such as a protocol for referral or specific
interventions for impairments.9,14 Without a predefined
plan, there is a risk that little is done with potentially re-
versible issues or future risks that have been identified by
GA. A systematic review of 28 studies on nononcologic
management showed significant variation in the rate of
proposed interventions after GA, ranging from 8% to 100%
(median, 67%), which could not be explained by variation
in the prevalence of geriatric impairments.9 Not providing
adequate interventions could result in negative health
outcomes that may be avoidable.14

PROGNOSTICATION AND RISK STRATIFICATION

GA improves prognostication and risk stratification. The
former is relevant primarily in the curative or adjuvant
setting for any treatment modality. The latter is most
relevant in the setting of chemotherapy or surgery.
Multiple externally validated prognostic models estimat-
ing remaining life expectancy have been published.15-17

These allow estimation of life expectancy at 4-5 and 10
years, which is particularly relevant in the curative or
adjuvant setting for older adults, in whom competing risks
of mortality from other causes such as heart disease are
common. At the same time, there is tremendous het-
erogeneity with aging. For example, a 75-year-old woman
in the top quartile of health would have an expected life
expectancy of 17 years versus 6.8 years for a woman in
the bottom quartile.18 Without well-informed life expec-
tancy estimates, there is a risk of over- or undertreatment
of older adults with cancer19 since clinicians are known to
struggle with life expectancy estimation.20 Each of the
prediction models require variables that are not typically
obtained in a standard oncologic assessment but are
commonly included in GA, such as mobility and bathing
independence.

Similarly, two validated prediction models of severe toxicity
with chemotherapy in older adults have been published.21,22

These models are substantially superior to measures typi-
cally used in oncology practice such as performance status
and require information that is commonly included in GA.

In the surgical oncology setting, the most widely used tool to
predict complications such as 30-day mortality, serious
complications, length of stay, and the need for skilled
nursing home or rehabilitation care comes from the
American College of Surgeons National Surgical Quality
Improvement Program.23 GA provides more detailed in-
formation than the typical surgical assessment and facilitates
application of the National Surgical Quality Improvement
Program tool. Interestingly, even a simple question such as
asking patients about falls in the 6 months before colorectal
surgery is a powerful predictor of outcomes—of the patients
reporting $ 3 falls, 100% experienced postoperative com-
plications in a study by Jones et al.24 Multiple falls is an
example of a geriatric syndrome that has implications in
all medical disciplines and therefore should be routinely
assessed in older adults with cancer before treatment
initiation.

At this time, there is no similar validated risk stratification
tool in the radiation oncology setting, although a systematic
review found that several studies demonstrated an asso-
ciation between vulnerability or risk based on the GA and
treatment completion, treatment-related fatigue, and
mortality.25 Many of these studies included small patient
numbers, and currently, no randomized controlled trials
(RCTs) have been published in radiation oncology, which is
a major limitation.

IMPACT OF GA ON TAILORING OF TREATMENT

Treatment decisions for older patients with cancer can be
difficult: risks need to be carefully weighed against benefits
within the context of the individual patient, each with their
own priorities, goals, concerns, resources, and vulnera-
bilities. The importance of geriatric impairments for prog-
nosis and treatment complications means that doing GA
before treatment decisions allows for upfront tailoring of
treatment to the patient’s vulnerability, rather than modi-
fying treatment only after complications demonstrate the
patient’s inability to tolerate standard treatment.26 Per-
forming GA also forms a starting point for shared decision-
making conversations. Understanding a patient’s goals and
preferences is likely to improve treatment satisfaction and
adherence to the treatment protocol.27 Including GA in
oncology clinical visits improves patient-centered and
caregiver-centered communications about aging-related
concerns28 and supports advanced care planning
conversations.29,30 In the process of GA, patients and their
caregivers also learn about what issues healthcare pro-
viders find relevant to the treatment process, and therefore,
GA can help create a common understanding of the pa-
tient’s health status that assists in treatment discussions.

Treatment modifications after GA are commonly seen in
clinical practice: a systematic review described 11 studies
addressing this outcome. Populations studied were quite
diverse, including different tumor types in various settings,
and they consistently found alterations of the initial
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oncologic treatment plans in 8%-54% (median, 28%) of
patients after the results of GA were disclosed to the
multidisciplinary team.9 In general, this resulted in the use
of less-intensive treatment options. In medical oncology,
choosing monochemotherapy may be an option, or primary
dose reduction with or without subsequent dose escalation
when treatment is easily tolerated. Less-intensive treatment
options may be inferior when focusing solely on the
disease-specific outcomes, but from a patient perspective,
choosing a treatment that does not exceed the ability to
tolerate potential side effects and complications may im-
prove the overall outcome. In some cases, improved control
of vulnerabilities could allow for maintaining standard
treatment when systemic treatment may be curative, for
example, in treatment of lymphoma. In the surgical setting,
de-intensified treatment options may include avoiding
anastomosis or opting for a diverting stoma or radiotherapy
instead of an extensive resection. In radiotherapy, the
selection of a shorter (hypofractionated) regime may be
appropriate,31-33 to lessen the burden of travel for a patient
who is vulnerable or frail, lives far from the radiotherapy
center, or has poor support.

Unfortunately, few studies have assessed whether the
treatment adaptations did in fact benefit the patient: only
one RCT, in patients with stage IV lung cancer, has focused
explicitly on treatment allocation based on GA without any
additional nononcologic interventions.34 This study found
that GA-based allocation resulted in less mono-
chemotherapy, more standard combination chemotherapy,
and more best supportive care. Besides, patients under-
going geriatric evaluation had a higher rate of treatment
completion and less toxicity with similar oncologic out-
comes to the control arm.34 Two other studies also showed
higher rates of upfront dose reductions in the GA cohort,
resulting in significantly better treatment tolerance and
a trend toward less toxicity, without affecting disease
control.35,36 This suggests that using GA to allocate treat-
ment improves tailoring of care and can prevent both over-
and undertreatment while maintaining oncologic out-
comes.9 Finally, these studies were performed in various
settings and tumor types and concerned mainly standard
treatment options such as surgery, radiotherapy, chemo-
therapy, and hormonal treatment, and we now need data
about the impact of GA on decision making when targeted
therapies and immunotherapy are foreseen.

NONONCOLOGIC MANAGEMENT BASED ON GA

Many of the issues identified by GA, including frailty and the
loss of physiologic reserves, are the result of accumulating
aging processes that have been ongoing for decades.
Cancer and its treatment may further deplete reserves and
increase a patient’s vulnerability to adverse outcomes.
Nononcologic management serves several purposes.
Addressing the issues identified by GA may have a direct
impact on quality of life, although not all impairments may

be easily reversible. Additionally, interventions can improve
treatment tolerance by increasing the patient’s individual
resilience and ability to tolerate treatment or by preventing
further decline. These nononcologic interventions mainly
fall into seven groups: (1) Interventions aimed at mobility
and falls, (2) Investigations for comorbidity, (3) Medication
optimization, (4) Delirium prevention and/or exploration of
cognition, (5) Psychologic interventions, (6) Nutritional
interventions, and (7) Social interventions (Table 1). Of
note, adherence to nononcologic management is less likely
to happen if no infrastructure is set up, and therefore, a
clear intervention plan is required for implementation.37

Medical cancer therapy and radiation therapy represent
continuous stressors over a time period, but nevertheless,
improving or maintaining resilience through management
of nononcologic factors could improve treatment tolerance
and functional capacity and possibly decrease treatment
burden. Interestingly, studies show that social and nutri-
tional interventions occur most frequently, in addition to
polypharmacy optimization.9 Social interventions and
medication optimization are among the core tasks of a
geriatrician. Nutritional status is a well-known prognostic
factor in patients with cancer; oncologists, surgeons, and
geriatricians are all required to deal with nutritional issues.
In a recent systematic review of 89 studies on nutritional
status, nutritional interventions, and outcomes in older
patients with cancer, the authors found a strong association
between nutritional status and mortality, completion of
oncologic treatment, and healthcare consumption.38 Al-
though dietary counseling seemed to improve quality of life
and reduce postoperative wound infections and radio-
therapy toxicity, nutritional support did not show any benefit
for survival, chemotherapy toxicity, healthcare consump-
tion, or quality of life.

Reduced functional status is a powerful predictor of ad-
verse outcomes in geriatric oncology.4,39,40 Exercise im-
proves functional health, even in frail patients in nursing
homes, and should include the following components:
structured and personalized aerobic and resistance train-
ing, flexibility, and balance.41 In a cohort of noncancer
patients with a mean age of 87 years who were hospitalized
with acute illness, an exercise intervention lasting a median
of 5 days reversed functional decline in an RCT.42 In ad-
dition to exercise, the use of assistive devices may be
crucial in maintaining independence in patients with im-
paired functional status. Such patients may also require
practical assistance to benefit feasibility of and adherence
to the treatment plan: for example, transportation support to
complete radiation therapy. If an older patient with cancer
suffers from cognitive impairment, social interventions may
be necessary to keep the patient safe during the treatment
trajectory. In such cases, we recommend consulting a
geriatrician or older age psychiatrist and/or neurologist.
Cognitive impairment may also have a significant impact on
a patient’s decision-making capacity. In addition, the risk of
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postoperative delirium and possibly delirium associated
with chemotherapy use is higher in patients with cognitive
impairment.43,44 Patients who suffer from depression or
anxiety also need special attention. Depression is a risk
factor for mortality, postoperative complications, and poor
adherence to treatment.45,46 Since there is effective treat-
ment available for depression, consulting a psychiatrist is
an important intervention that may improve outcomes.47

IMPACT OF GA AND MANAGEMENT ON OUTCOMES

Geriatric assessment and management (GA&M) is a term
used to describe a care process in which all facets of GA are
combined: thus, using GA to improve prognostication and
risk stratification, guide treatment adaptations, and support
shared decision making, while also providing nononcologic
interventions to optimize and maintain a patient’s health
status in the course of treatment. In recent years, increasing
evidence has shown that GA&M can improve the course of
treatment, with less chemotherapy-related toxicity and
lower rates of complications after surgery (Fig 1 and details
in Table 2 and the Data Supplement [online only]). Studies
that have shown a positive effect of GA&M on outcomes
have generally used multifactorial interventions, high-
lighting the need of a holistic approach to the older patient
with cancer. These studies (n 5 20) from a range of
geographic settings and cancer types are detailed in
Table 2. The majority were conducted in medical oncology
(n5 9) and surgery (n5 7). In terms of study design, most
are RCTs (n 5 14), using a range of different GA ap-
proaches from consultation with a geriatrician (50% of
included studies), GA performed by the oncology team
(n 5 4) or a multidisciplinary approach (n 5 5). One study
used GA only for decision making, 12 studies focused only
on optimizing health status, and in the remaining seven, GA
was used both for decision making and for subsequent
optimization and management. A variety of management

strategies for geriatric impairments and follow-up were
used, more commonly geriatric co-management.

These studies have addressed a variety of outcome mea-
sures. One RCT with 718 patients (mean age of 77 years)
receiving chemotherapy for incurable solid tumors or
lymphoma found that patients receiving multifactorial
GA&M had a 21% absolute risk reduction of grade 3-5
toxicity.5 Multiple studies have also shown that rates of
treatment completion according to plan are significantly
higher in patients undergoing GA&M (Fig 1); whether this is
primarily due to treatment adaptations or nononcologic
interventions, or a combination of both, remains to be
clarified. There does not appear to be a survival benefit from
GA&M: only two of 10 studies showed a positive effect on
survival (Fig 1). It is important to note that there was no
negative effect; the choice of less-intensive treatment op-
tions because of a patient’s vulnerability does not seem to
increase mortality. Few studies have addressed patient-
centered outcomes, and the results are varying. At the
2020 ASCO virtual conference, one RCT was presented in
which patient function was the primary study outcome. In
that study, 154 patients planned for chemotherapy, tar-
geted therapy, or immunotherapy were allocated to a
geriatrician-led GA&M or usual care. Patients in the in-
tervention group had significantly better scores on the El-
derly Functional Index than the usual care group across all
follow-up timepoints, with a maximal difference at week 18,
and showed better scores for physical functioning, role, and
social functioning, mobility, burden of illness, and future
worries.7 Another RCT found that the addition of a geriatric
evaluation to standard care for hospitalized older patients
with cancer resulted in a significant decrease in the amount
of emotional limitations, social dysfunction, and bodily pain
at 3 months; the effect on pain was still significant 1 year
after hospital discharge.48 A third RCT found a nonsignif-
icant positive effect on quality of life at 3 months, which was

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Healthcare Utilization: 14 Studies

Patient-Centered Outcomes:   4 Studies

Mortality: 10 Studies

Treatment Completion:   6 Studies

Toxicity and Complications: 14 Studies

Positive effect Varying effect No effect Negative effect

FIG 1. Effect of geriatric evaluation on course of treatment and different treatment outcomes—toxicity and
complications, treatment completion, mortality, patient-centered outcomes, and healthcare utilization. Details per
study in Table 2 and the Data Supplement.
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TABLE 2. Design of Studies on Geriatric Assessment and Management

Reference Location
Publication

Type Selection Criteria Cancer Type
Type of

Treatment Study Design
Type of
GA

GA Included in
Oncologic Treatment

Decision?
Management Strategy for Geriatric

Impairments and Follow-Up

Abel et al67 United States A Age $ 75 Hematologic CT Random assignment C Unclear Geriatric co-management

Corre et al34 France F Age $ 70, PS 0-2 NSCLC CT Random assignment A Yes None

Derman et al68 United States F Age $ 60 Hematologic CT Historic controls MDT Yes Predefined intervention protocol

Kalsi et al35 United Kingdom F Age $ 70 Various CT Historic controls C No Geriatric co-management

Li et al6 United States A Age $ 65 Various CT Random assignment MDT No Predefined intervention protocol

Mohile et al5 United States A Age $ 70, . 1
geriatric impairment

Various CT Random assignment A Yes Predefined intervention protocol

Nadaraja et al69 Denmark F Age $ 70 Various CT Random assignment C Yes Geriatric co-management

Puts et al,49

Sattar et al70
Canada F Age $ 70 Various CT Random assignment A No Predefined intervention protocol

Soo et al7 Australia A Age $ 70 Various CT Random assignment C Unclear Not specified

Hempenius
et al50,71

Netherlands F Age . 65, GFI . 3 Various Surgery Random assignment C No Geriatric co-management

Ho et al72 Hong Kong A Age . 70, fit for
resection

Colorectal Surgery Random assignment C No Geriatric co-management

Mak et al73 Hong Kong A Age . 70 Colorectal Surgery Matched controls C No Geriatric co-management

Odetto et al74 Argentina A Age $ 70 Colorectal Surgery Random assignment MDT Yes Not specified

Ommundsen
et al75

Norway F Age . 65, frailty
criteria

Colorectal Surgery Random assignment C No Geriatric co-management

Qian et al76 United States A Age $ 65 GI Surgery Random assignment C No Management recommendations
made to surgery or oncology
team

Singh et al77 United Kingdom A Frailty or
multimorbidity

GI Surgery Historic controls C No Proactive postoperative
multidisciplinary support

Fletcher et al36 Australia A Age $ 70 Various Various Matched controls MDT Yes Not specified

Magnuson et al78 United States F Age $ 70, stage III/IV Various Various Random assignment A No Predefined intervention protocol

Pattinson et al79 United Kingdom A Age $ 70 Upper GI Various Historic controls MDT Yes Follow-up by GA team

Rao et al48 United States F Age $ 65,
hospitalized, frail

Various Various Random assignment C No Geriatric co-management

Abbreviations: A (publication type), abstract; A (type of GA), geriatric assessment by oncology team; C, geriatric consultation; CT, chemotherapy; F, full text; GA, geriatric assessment; GFI, Groningen
Frailty Indicator; MDT, geriatric assessment by multidisciplinary team; NSCLC, non–small-cell lung cancer; PS, performance status.
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no longer present 6 months after the evaluation.49 Finally, a
study assessing the effect of GA&M in patients undergoing
oncologic surgery found no effect on longer-term physical
functioning.50

For healthcare utilization, no RCTs are available, but there
are several observational studies with conflicting results
(Fig 1): 40% of studies show less healthcare consumption,
some find no differences, and 14% report higher utilization
rates. No studies on cost-effectiveness have thus far been
completed, although at least one such trial is underway,51

and a study presented at the International Society of Ge-
riatric Oncologymeeting in 2019 suggested that GA&Mwas
cost saving.52

Models of GA have been described in various parts of the
world (see the Data Supplement). Inspection of national or
regional guidelines demonstrates widespread agreement
on domains to be included in the GA and no evidence for
geographic differences in specific models or instruments,
although empiric data are lacking. Some authors have
pointed out the lack of representation from developing
countries and the need to consider adapted models of GA
in such countries.53

SUMMARY

Frailty is common in older patients with cancer, making
them more prone to adverse health outcomes. Fortunately,
GA&M can improve the decision-making process and
outcomes across a variety of settings. In addition to better
tailoring of treatment to the patient’s health status and
optimizing or providing support for issues and impairments
that are identified through GA, there are other mechanisms
that may explain the observed effects of GA&M on out-
comes. First, the assessment itself improves communica-
tion by highlighting risks and therefore leads to a broader
understanding of the situation for both the treating on-
cologist and the patient and caregivers.28 A common
ground for decision making, which incorporates the pa-
tient’s goals and preferences, is likely to improve treatment
satisfaction, which in itself affects quality of life. Second, GA
establishes a baseline status before cancer treatment is
initiated. Without a baseline assessment of functional
status, cognition, or mobility, it is difficult to notice and
address deterioration in these domains during the course of
treatment. In older adults, complications may manifest
uncharacteristically, such as delirium, falls, or functional
decline, meaning that routine toxicity measurements—
such as neutrophil counts—are insufficient. Because GA
often uncovers unknown nononcologic issues, such as
cognitive impairment, some of these atypical complications
may be anticipated and thus prevented.54

Treatment decisions in older patients are complex, and
there is no simple algorithm that will translate the results of
GA to a treatment plan. GA cannot be used as an easy
go-no-go instrument. Tumor characteristics, treatment

options, a patient’s vulnerabilities and reserves, as well as
their goals and preferences will all factor into the final
treatment decision. This requires careful consideration and
multidisciplinary discussion. Although this may take some
extra time before the start of treatment, it will save time later,
as treatment that is optimally tailored to the patient’s sit-
uation is less likely to result in treatment-related compli-
cations and other adverse health outcomes.10

As we know the potential benefits of GA&M on the basis of
robust evidence, current challenges are about imple-
mentation in daily practice. Various organization systems
have been proposed and evaluated depending on the
setting and on available resources. Yet, a multiprofes-
sional and patient-centered—not disease-centered—
approach is necessary and will demandmajor organizational
changes in oncology departments. We therefore need to
convince colleagues that these changes will improve both
quality of care and patients’ well-being. Oncologists,
geriatricians, and allied health professionals, including
nurses and supportive care professionals, should be in-
volved in designing this new organization in a multi-
professional order. Patients should be consulted in a co-
design approach, which also integrates the patients’ goals
and preferences for shared decision making. To allow for
an appropriate evaluation and follow-up of patients, more
healthcare professionals will have to be hired, such as
advanced practice nurses. These changes will need
support from national health authorities. The evidence
shows benefits for patients and health professionals (time
saving and securing treatment decisions), but health
authorities should also foresee benefits for the health
system (decrease of complications and unplanned hos-
pitalizations, reduction of unnecessary prescriptions, and
decrease in patients’ dependence). All these benefits
need to be quantified, raising the need for health eco-
nomic studies, performed in various health organization
systems.

Such an initiative will be launched soon, thanks to Euro-
pean Commission H2020 funding of a large international
project called GerOnTe (streamlined Geriatric and Onco-
logical evaluation based on information and communica-
tion Technology for holistic patient-oriented healthcare
management for older multimorbid patients). GerOnTe
multimorbid patient–centered system proposes: (1) Coor-
dination of management by a patient-tailored, interdisci-
plinary health professional consortium, including hospital-
and home-based professionals with a case manager; (2)
Timely registration of symptoms and patient-reported
outcomes at home through a web-based app for antici-
pation of avoidable adverse events; (3) Proposal of self-
management guidelines according to intrinsic capacity
evaluation by geriatrician for patient-driven improvement of
independent living; and (4) Structured collection of data
from electronic health records into a dashboard made
available to health professional consortium members as
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well as patient and caregiver, thanks to its capacity to
securely interoperate with all electronic health records
including software managing medical data. The whole
approach will be co-designed with patients, informal
caregivers, and healthcare professionals.

In conclusion, treatment decisions for older patients with
cancer can be difficult: risks need to be carefully weighed
against benefits within the context of the individual patient,

each with their own goals, preferences, concerns, re-
sources, and vulnerabilities. GA&M can improve outcomes
across a variety of settings by better tailoring of treatment to
the patient’s health status and optimizing or providing
support for issues and impairments that are identified
through GA. As the many benefits of GA&M have become
increasingly clear, challenges are now about imple-
mentation in daily oncology practice.
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