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Purpose
To provide guidance regarding the practical assessment and management of vulnerabilities in older
patients undergoing chemotherapy.
Methods
An Expert Panel was convened to develop clinical practice guideline recommendations based on
a systematic review of the medical literature.
Results
A total of 68 studies met eligibility criteria and form the evidentiary basis for the recommendations.
Recommendations
In patients $ 65 years receiving chemotherapy, geriatric assessment (GA) should be used to identify
vulnerabilities that are not routinely captured in oncology assessments. Evidence supports, at
a minimum, assessment of function, comorbidity, falls, depression, cognition, and nutrition. The
Panel recommends instrumental activities of daily living to assess for function, a thorough history or
validated tool to assess comorbidity, a single question for falls, the Geriatric Depression Scale to
screen for depression, the Mini-Cog or the Blessed Orientation-Memory-Concentration test to
screen for cognitive impairment, and an assessment of unintentional weight loss to evaluate
nutrition. Either the CARG (Cancer and Aging Research Group) or CRASH (Chemotherapy Risk
Assessment Scale for High-Age Patients) tools are recommended to obtain estimates of chemotherapy toxicity risk; the Geriatric-8 or Vulnerable Elders Survey-13 can help to predict mortality.
Clinicians should use a validated tool listed at ePrognosis to estimate noncancer-based life
expectancy $ 4 years. GA results should be applied to develop an integrated and individualized plan
that informs cancer management and to identify nononcologic problems amenable to intervention.
Collaborating with caregivers is essential to implementing GA-guided interventions. The Panel
suggests that clinicians take into account GA results when recommending chemotherapy and that
the information be provided to patients and caregivers to guide treatment decision making. Clinicians should implement targeted, GA-guided interventions to manage nononcologic problems.
Additional information is available at www.asco.org/supportive-care-guidelines.
J Clin Oncol 36. © 2018 by American Society of Clinical Oncology
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This clinical practice guideline for older patients
with cancer provides recommendations on the
appropriate implementation of validated and standardized clinical assessment tools and decisionmaking models for this vulnerable and prevalent
demographic group. It provides information on
how these tools can be integrated into clinical oncology care to efﬁcaciously evaluate and

manage age-related conditions associated with
adverse outcomes in older patients with cancer.
ASCO believes that to improve the quality of
care, oncologists and patients should carefully
weigh the risks and beneﬁts of cancer-directed
therapy for patients with a low performance
status, who are ineligible for a clinical trial, and
for whom there is no strong evidence supporting
the clinical value of standard cancer treatment.1,2
These conditions apply most often to older
patients.
© 2018 by American Society of Clinical Oncology
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THE BOTTOM LINE
Practical Assessment and Management of Vulnerabilities in Older Patients Receiving Chemotherapy: American
Society of Clinical Oncology Guideline for Geriatric Oncology
Overarching Guideline Purpose
To improve treatment outcomes for older patients with cancer through recommendations for appropriate application of validated
decision-making models and standardized clinical assessment tools and recommendations for management of common age-related
conditions that may impact the care of older patients with cancer undergoing chemotherapy.
Target Population
Vulnerable older patients with cancer
Target Audience
Medical oncologists, pharmacists, oncology nurses, patients, caregivers, palliative care specialists, advanced practice providers,
geriatricians, primary care physicians, social workers, physical therapists, occupational therapists, nutritionists/dieticians
Methods
An Expert Panel was convened to develop clinical practice guideline recommendations based on a systematic review of the medical
literature.
Recommendations

1. In patients age 65 and older receiving chemotherapy, geriatric assessment (GA)—the evaluation of functional status,
physical performance and falls, comorbid medical conditions, depression, social activity/support, nutritional status, and
cognition—should be used to identify vulnerabilities or geriatric impairments that are not routinely captured in oncology
assessments (Type: Evidence-based, beneﬁts outweigh harms; Evidence quality: high; Strength of recommendation:
strong).
2. While many tools are appropriate for assessment of each domain, the Expert Panel based its recommendations on
evidence supporting their utility for predicting adverse outcomes and for ease of administration. In patients aged 65 and
older receiving chemotherapy, validated and practical geriatric assessment (GA)-based tools can be used to predict adverse
outcomes.
a. The evidence supports, at a minimum, assessment of function, comorbidity, falls, depression, cognition, and
nutrition.
b. The Expert Panel recommends instrumental activities of daily living (IADLs) for function, a thorough history or
validated tool to assess comorbidity, a single question for falls, the Geriatric Depression Scale (GDS) to screen for
depression, the Mini-Cog or the Blessed Orientation-Memory-Concentration test (BOMC) to screen for cognitive
issues, and assessment of unintentional weight loss to evaluate nutrition.
c. Either the Cancer and Aging Research Group (CARG) or Chemotherapy Risk Assessment Scale for High-Age Patients
(CRASH) tool is best used to obtain speciﬁc estimates on risk of chemotherapy toxicity, while short tools such as
Geriatric-8 or Vulnerable Elders Survey-13 (VES-13) can help to predict mortality. Table 1 also provides alternatives
to these options.
(Type: evidence-based, beneﬁts outweigh harms; Evidence quality: high that GA tools predict chemotherapy toxicity and mortality;
Evidence quality: moderate to recommend speciﬁc tools to evaluate GA domains such as function, comorbidity, depression, cognition,
and nutrition. Strength of recommendations: moderate.).

3. Based on the best clinical opinion of the Expert Panel, clinicians should use one of the validated tools listed at ePrognosis
(https://eprognosis.ucsf.edu) to estimate life expectancy (LE) $ 4 years.
a. The Expert Panel especially recommends either the Schonberg or Lee Index (https://eprognosis.ucsf.edu/
leeschonberg.php). The most common variables considered in these indices include age, sex, comorbidities (eg,
diabetes, chronic obstructive pulmonary disease), functional status (eg, activities of daily living [ADLs], instrumental
activities of daily living [IADLs], mobility), health behaviors and lifestyle factors (eg, smoking status, body mass
index), and self-reported health.89-91,127,128
(continued on following page)
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THE BOTTOM LINE (CONTINUED)
b. Several indices have “presence of cancer” as a relevant variable, and answering no to this question will allow for
estimation of “noncancer” life expectancy to consider competing risks of mortality.
(Type: informal consensus, beneﬁts outweigh harms; Evidence quality: high that it predicts mortality, insufﬁcient that it improves
outcomes or improves decision making; Strength of recommendation: strong that it predicts mortality; weak that it improves outcomes
or improves decision making).

4. Delphi consensus panels of experts have established approaches for implementing GA-guided care processes in older
adults with cancer.22,32
a. The Expert Panel recommends that clinicians apply the results of GA to develop an integrated and individualized plan
for patients that informs treatment selection by helping to estimate risks for adverse outcomes (see Recommendation
2) and to identify nononcologic problems (see Recommendation 1) that may be amenable to intervention.
b. Based on clinical experience and the results of formal expert consensus studies,22,32 the Expert Panel suggests that
clinicians take into account GA results when recommending treatment and that the information be provided to
patients and caregivers to guide decision making for treatment.6 In addition, clinicians should implement targeted,
GA-guided interventions to manage nononcologic problems.
c. Consistent with the results of formal modiﬁed Delphi consensus studies, the Expert Panel supports the speciﬁc highpriority GA-guided interventions outlined in Table 2.
(Type: informal consensus; Evidence quality: moderate; Strength of recommendation: moderate).
Additional Resources:
More information, including a Data Supplement with additional evidence tables, a Methodology Supplement with information about
evidence quality and strength of recommendations, slide sets, and clinical tools and resources, is available at www.asco.org/supportivecare-guidelines. Patient information is available at www.cancer.net.
ASCO believes that cancer clinical trials are vital to inform medical decisions for older patients with cancer and improve cancer
care and that all older patients should have the opportunity to participate.

Approximately 70% of patients with cancer are aged 65 and
older.3 The number of patients with cancer over the age of 65 is
projected to signiﬁcantly increase over the next 20 years.3 The
lifetime probability of developing cancer in men and women aged
70 and over is one in three and one in four, respectively.4 Although
the majority of patients with cancer and who die of cancer are
older, there is less evidence to guide chemotherapy treatment
decisions for this population because older patients, especially
those with age-associated conditions, are under-represented in
clinical trials. Less than 25% of patients enrolled in National
Cancer Institute (NCI) Cooperative Group Clinical Trials are aged
65 to 74 years, and less than 10% are 75 years or older.5 Consequently, older patients are especially vulnerable to “overtreatment,”
ie, less ﬁt patients being provided with cancer treatment with low
likelihood of beneﬁt and high likelihood of complications/toxicity,
or “undertreatment,” ie, ﬁt older patients who are not provided
with standard, evidence-based chemotherapy regimens.6-8 Older
patients from minority backgrounds are the most vulnerable to
disparities in survival.8 Studies have shown that traditional oncology performance measures, such as the Karnofsky performance
status (KPS) or Eastern Cooperative Oncology Group (ECOG)
performance status (PS) scores, do not accurately predict which
older adults are at highest risk of adverse outcomes from
chemotherapy.9,10 Implementing evidence-based approaches to
jco.org

the evaluation and management of aging-associated conditions in
older patients could help to inform decisions for chemotherapy
and improve outcomes.2 Given the rapidly aging population, it is
important that all oncology clinical teams are equipped to prevent,
assess, and manage issues for older adults that could affect outcomes, including complications and toxicities from chemotherapy.
Older patients undergoing chemotherapy often visit more frequently with the oncology clinical team than with other clinical
teams, including primary care, giving oncologists the best opportunity to avoid, detect, and manage potential complications.11
The cancer care delivery gaps for older patients with cancer
were highlighted in a recent Institute of Medicine committee report,
Delivering High-Quality Cancer Care.12,13 This report stated that
“the current care delivery system is poorly prepared to address the
care needs of this population, which are complex due to altered
physiology, functional and cognitive impairment, multiple coexisting
diseases, increased side effects from treatment, and greater need
for social support.”174
These knowledge gaps were also highlighted in a series of
Cancer and Aging Research Group (CARG) U13 conferences held
in collaboration with NCI and the National Institute on Aging.5,7,14
The conferences highlighted that chemotherapy can worsen agerelated conditions. Research has demonstrated that there can be
considerable variation in how oncologists make decisions about
© 2018 by American Society of Clinical Oncology
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chemotherapy for older patients with other comorbid health
conditions.15-17 In addition, there is considerable variation in how
oncology teams intervene on underlying health problems that are
negatively impacted by chemotherapy.18-21 Geriatric assessment
(GA) consists of a compilation of validated tools that assess speciﬁc
domains (eg, function, cognition) that are known to be associated
with adverse outcomes in older patients; evidence has been increasing for use of GA for evaluation and management of vulnerabilities in older patients with cancer to help guide shared decision
making for treatment and GA-guided interventions among patients, caregivers, and oncologists.22,23 While caregiver input about
a patient’s functioning is essential and caregivers can provide
critical support to older patients with cancer by facilitating GAguided interventions, evidence-based interventions that also attend
to caregiver burden are necessary.14,24-26
This guideline facilitates the translation of available evidence
into practical recommendations for oncology clinical practice and
thereby improves the quality of care for older patients being treated
for cancer with chemotherapy. While GA has been shown to
potentially be beneﬁcial for older patients undergoing different
cancer treatments (eg, surgery, radiation), this guideline focuses on
evidence for patients undergoing chemotherapy due to the robustness of data in this area.

GUIDELINE QUESTIONS

This ASCO clinical practice guideline addresses four questions:
1. Should geriatric assessment (GA) be used in older adults with
cancer to predict adverse outcomes from chemotherapy?
2. For older patients who are considering undergoing chemotherapy, which GA tools should clinicians use to predict
adverse outcomes (including chemotherapy toxicity and
mortality)?
3. What general (ie, noncancer-speciﬁc) life expectancy data for
community-dwelling patients should clinicians consider to
estimate mortality and best inform treatment decision making
for older patients with cancer?
4. How should GA be used to guide management of older patients with cancer?

METHODS
Guideline Development Process
This systematic review-based guideline product was developed by
a multidisciplinary Expert Panel (Appendix Table A1, online only), which
included a patient representative and an ASCO guidelines staff with health
research methodology expertise. The Expert Panel met in person and via
teleconference and corresponded through e-mail. Based upon the consideration of the evidence and expert opinion, the authors were asked to
contribute to the development of the guideline, provide critical review, and
ﬁnalize the guideline recommendations. Members of the Expert Panel were
responsible for reviewing and approving the penultimate version of the
guideline, which was then circulated for external review and submitted to
Journal of Clinical Oncology for editorial review and consideration for
publication. All ASCO guidelines are ultimately reviewed and approved by
the Expert Panel and the ASCO Clinical Practice Guideline Committee
prior to publication.
4

The recommendations were developed by the Expert Panel based on
a systematic review of the relevant literature. The systematic review involved searches of PubMed to identify systematic reviews and randomized
clinical trials (RCTs) of GA-based allocation of chemotherapy and
treatment outcomes for elderly individuals with cancer; RCTs of geriatric
evaluation and management (GEM) of age-related medical conditions,
psychological morbidity, and functional abilities among communitydwelling older individuals; prospective cohort studies that evaluated the
association of GA-based tools with outcomes of older patients with cancer
receiving chemotherapy; and studies of life expectancy.
Articles were excluded if they were (1) meeting abstracts not subsequently published in peer-reviewed journals; (2) editorials, commentaries, letters, news articles, case reports, and narrative reviews; or (3)
published in a non-English language. Among candidate prospective cohort
studies, articles were included if they addressed chemotherapy, included
$ 100 patients, and focused on outpatient GA or factors that are associated
with treatment and/or functional outcomes among older persons with
cancer. Similar inclusion criteria were applied to studies of life expectancy.
Studies were included that had a sample size of at least 100 patients,
included older individuals/patients in the nonhospitalized setting (either
outpatient or community), and had overall mortality as the primary
outcome of interest. Additional information about the results of the literature search and search strategy strings and results is available at www.
asco.org/supportive-care-guidelines in the Data Supplement, which also
includes QUORUM diagrams of the literature searches.
An additional review focused on practical considerations for use of
the guideline in outpatient community oncology settings. Based on this
review, revisions were made to clarify recommended actions for clinical
practice. The draft guideline recommendations were sent for open
comment for a period of about 2 weeks, allowing the public to review and
comment on the recommendations after submitting a conﬁdentiality
agreement. These comments were taken into consideration while ﬁnalizing
the recommendations. Ratings for the type and strength of recommendations, evidence strength, and potential biases are provided with each
recommendation. Further information regarding the methods used to
develop this guideline is available in the Methodology Supplement at www.
asco.org/supportive-care-guidelines. The ASCO Expert Panel and guidelines staff will work with co-chairs to keep abreast of any substantive
updates to the guideline. Based on formal review of the emerging literature, ASCO will determine the need to update. Information about
ASCO’s approach to guideline updating is provided in the Methodology
Supplement.
This is the most recent information as of the publication date. All
funding for the administration of the project was provided by ASCO.

Guideline Disclaimer
The Clinical Practice Guidelines and other guidance published herein
are provided by the American Society of Clinical Oncology, Inc. (ASCO) to
assist providers in clinical decision making. The information herein should
not be relied upon as being complete or accurate, nor should it be
considered as inclusive of all proper treatments or methods of care or as
a statement of the standard of care. With the rapid development of scientiﬁc knowledge, new evidence may emerge between the time information is developed and when it is published or read. The information
is not continually updated and may not reﬂect the most recent evidence.
The information addresses only the topics speciﬁcally identiﬁed therein
and is not applicable to other interventions, diseases, or stages of diseases.
This information does not mandate any particular course of medical care.
Further, the information is not intended to substitute for the independent
professional judgment of the treating provider, as the information does not
account for individual variation among patients. Recommendations reﬂect
high, moderate, or low conﬁdence that the recommendation reﬂects the
net effect of a given course of action. The use of words like “must,” “must
not,” “should,” and “should not” indicates that a course of action is
recommended or not recommended for either most or many patients, but
there is latitude for the treating physician to select other courses of action in
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individual cases. In all cases, the selected course of action should be
considered by the treating provider in the context of treating the individual
patient. Use of the information is voluntary. ASCO provides this information on an “as is” basis and makes no warranty, express or implied,
regarding the information. ASCO speciﬁcally disclaims any warranties of
merchantability or ﬁtness for a particular use or purpose. ASCO assumes
no responsibility for any injury or damage to persons or property arising
out of or related to any use of this information, or for any errors or
omissions.

Guideline and Conflicts of Interest
The Expert Panel was assembled in accordance with ASCO’s Conﬂict
of Interest Policy Implementation for Clinical Practice Guidelines
(“Policy,” found at http://www.asco.org/rwc). All members of the Expert
Panel completed ASCO’s disclosure form, which requires disclosure of
ﬁnancial and other interests, including relationships with commercial
entities that are reasonably likely to experience direct regulatory or
commercial impact as a result of promulgation of the guideline. Categories
for disclosure include employment; leadership; stock or other ownership;
honoraria, consulting or advisory role; speaker’s bureau; research funding;
patents, royalties, other intellectual property; expert testimony; travel,
accommodations, expenses; and other relationships. In accordance with
the Policy, the majority of the members of the Expert Panel did not disclose
any relationships constituting a conﬂict under the Policy.

RESULTS

A total of 68 studies met eligibility criteria and form the evidentiary
basis for the guideline recommendations. The identiﬁed studies
include 30 prospective cohort studies; 17 RCTs evaluating the
effects of GEM on medical, psychological, and functional abilities
among community-dwelling older individuals; two RCTs of GAbased allocation of chemotherapy and treatment outcomes for
elderly individuals with cancer; 10 studies and two systematic
reviews of life expectancy; and seven systematic reviews or pooled
analyses of GA studies. The study objectives, study population,
outcomes measures and results, and conclusions of the included
studies are summarized in Tables A to F in the Data Supplement.
Table G in the Data Supplement summarizes the relationship of
speciﬁc GA tools with outcomes of interest, and Table H of the Data
Supplement includes case examples that describe how the practice
recommendations can be used to inform clinical care for older
patients with cancer. Because there are robust data for GA in
patients aged 65 and over, especially with regard to the use of GA to
predict outcomes (see Tables A to E in the Data Supplement), the
age of 65 was used as the cutoff for the age of patients to be
considered for GA in oncology clinical practice.

RECOMMENDATIONS

Clinical Question 1
Should geriatric assessment (GA) be used in older adults with
cancer to predict adverse outcomes from chemotherapy?
Recommendation 1. In patients age 65 and older receiving
chemotherapy, geriatric assessment (GA)—the evaluation of
functional status, physical performance and falls, comorbid
medical conditions, depression, social activity/support, nutritional
status, and cognition—should be used to identify vulnerabilities or
jco.org

geriatric impairments that are not routinely captured in oncology
assessments (Type: Evidence-based, beneﬁts outweigh harms;
Evidence quality: high; Strength of recommendation: strong).
Literature review, analysis, and clinical interpretation. GA
can uncover problems that would not otherwise be identiﬁed by
a routine history and physical or by oncology PS tools. GA can
predict the risk of chemotherapy toxicity, functional decline, and
mortality.
A GA comprises several domains, including functional status
(such as activities of daily living and instrumental activities of daily
living [ADLs/IADLs], performance-based measures of mobility),
comorbidity, cognition, depression, social activity/support, and
nutritional status.23 GA identiﬁes clinically signiﬁcant agingrelated problems, such as risk for falls and cognitive impairment,
that are not uncovered during a routine oncology history and
physical. In addition, the GA provides information regarding
geriatric-speciﬁc domains beyond those captured by standard
oncology assessment tools, the KPS and the ECOG PS.10,27-29 For
example, Repetto et al28 found that GA added substantial information regarding the functional status of older patients with
cancer, including those with a good PS. Similarly, Serraino et al29
found that a GA “can help to better identify the speciﬁc needs of
each patient with a poor PS among the whole set of functional
status parameters.”(p272) GA can identify other health problems
that may not be uncovered during a routine history and physical,
such as the need for assistance with daily function, malnutrition,
and comorbidities.30,31 Kenis et al31 showed that a GA detected
unknown geriatric problems in 51.2% (n = 931) of 1,820 patients,
most commonly related to function (40.1%) and nutrition
(37.6%). Two studies utilizing Delphi methodology found that
geriatric oncology experts agreed that all domains of GA were
important to consider when assessing older patients with
cancer.22,32
Several studies have demonstrated that GA can identify older
adults with cancer at increased risk for mortality.33-52 In a study of
660 women age $ 65 with breast cancer, Clough-Gorr et al33 provided longitudinal evidence that GA domains—sociodemographic,
clinical, functional, and psychosocial—are predictive of 7-year
mortality. Further, Aaldriks et al34 found that a three-item Geriatric
Prognostic Index comprising two items from the Mini-Nutritional
Assessment (MNA) and one from the Groningen Frailty Indicator
may help to identify elevated risk for mortality in older adults with
cancer. Decreased food intake in the past 3 months, use of more
than three prescription drugs, and dependence in shopping independently predicted for mortality, with an increasing hazard
ratio (HR) of 1.58, 2.32, and 5.58 for one, two, or three positive
items, respectively (all P , .001).34 Palumbo et al52 developed
a scoring system based on age, comorbidities, and functional status
to identify three categories of ﬁt, intermediate ﬁtness, and frail; the
3-year overall survival was 84%, 76%, and 57%, respectively,
among older adults with multiple myeloma. Systematic reviews of
geriatric oncology studies have conﬁrmed the association between
GA domains and mortality.30,53-55
GA has been shown to identify patients aged $ 65 at increased
risk for experiencing chemotherapy toxicity.10,27,56-58 Hurria and
colleagues10,27 from CARG developed (N = 500) and validated
(N = 250) a predictive model for chemotherapy toxicity consisting
of 11 items, of which ﬁve are GA questions (falls in the past 6 months,
© 2018 by American Society of Clinical Oncology
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need for assistance with daily medications, ability to walk one block,
limitations in social activities, and hearing ability). This predictive
model can discriminate chemotherapy toxicity risk in older adults
with solid tumors better than the physician-rated KPS.10,27 Extermann
et al57 developed (N = 331) and validated (N = 187) the Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) score
for patients aged $ 70 years, which integrates results from GA tools
(function, nutrition, and cognition) to predict the risk of hematologic and nonhematologic toxicity in older patients. Systematic
reviews of geriatric oncology studies conﬁrmed the association
between GA domains and the risk of chemotherapy toxicity in
a majority of studies,30,53-55 with functional status and geriatric
syndromes (such as impaired hearing) as the most signiﬁcant
predictors of toxicity risk.53 Luciani et al59 evaluated the Vulnerable
Elders Survey-13 (VES-13) and found that patients who were
vulnerable were at signiﬁcantly increased risk of hematologic and
nonhematologic toxicity.
Additionally, GA has been shown to predict completion of
chemotherapy,34,58,60 with one study by von Gruenigen et al
showing that the likelihood of completing four cycles of therapy
was associated with better functional, quality of life, and social
activities scores58 and another study by Aaldriks et al34 showing
that the feasibility of chemotherapy can be predicted by three items
of the MNA. Risk of hospitalization could also be predicted using
GA measures.56
Furthermore, GA items61,62 and brief GA-based screening
tools62,63 are predictive of functional decline among older adults
receiving chemotherapy. Hoppe et al61 showed that depression and
IADLs are associated with early functional decline during chemotherapy. Owusu et al62,63 showed that the VES-13 can identify
older women with breast cancer at risk for functional decline.
Patients who experienced functional decline were more likely to
have had lower baseline ADL scores than those who did not
functionally decline (5.0 v 5.8; P , .0001), have lower IADL scores
(5.8 v 7.6; P , .0001), be African American (49% v 29%; P = .02),
and have a high school education or less (71% v 36%; P = .0001).63
In a subsequent study, these researchers also showed that gait
speed, Short Physical Performance Battery (SPPB), grip strength,
and VES-13 were predictive of functional decline among older
women with breast cancer.62
In light of the above evidence, the Panel recommends the use
of GA instead of or in addition to standard oncology assessment
tools (KPS, ECOG PS) to best identify patients at increased risk for
chemotherapy toxicity, mortality, functional decline, and other
adverse outcomes. Refer to the case in Box 1 for an example of how
to implement this recommendation; additional cases are available
in the Data Supplement.

Clinical Question 2
For older patients who are considering undergoing chemotherapy, which GA tools should clinicians use to predict adverse
outcomes (including chemotherapy toxicity and mortality)?
Recommendation 2. While many tools are appropriate for
assessment of each domain, the Expert Panel based its recommendations on evidence supporting their utility for predicting
adverse outcomes and on ease of administration. In patients aged
65 and older receiving chemotherapy, validated and practical
6

GA-based tools can be used to predict adverse outcomes. The
evidence supports, at a minimum, assessment of function,
comorbidity, falls, depression, cognition, and nutrition. The Expert
Panel recommends IADLs for function, a thorough history or
validated tool to assess comorbidity, a single question for falls, the
Geriatric Depression Scale (GDS) to screen for depression, the
Mini-Cog or the Blessed Orientation-Memory-Concentration
(BOMC) test to screen for cognitive issues, and assessment of
unintentional weight loss to evaluate nutrition (Box 2). Either the
CARG or the CRASH tool is best used to obtain speciﬁc estimates
on risk of chemotherapy toxicity, while short tools such as
Geriatric-8 (G8) or VES-13 can help to predict mortality. Table 1
also provides alternatives to these options, including the use of
objective physical performance measures (eg, SPPB, Timed Up and
Go, gait speed) for the clinical settings that have the resources (time
and staff) to do this (Type: evidence-based, beneﬁts outweigh harms;
Evidence quality: high that GA tools predict chemotherapy toxicity
and mortality; Evidence quality: moderate to recommend speciﬁc
tools to evaluate GA domains such as function, comorbidity, depression,
cognition, and nutrition. Strength of recommendations: moderate.).
Literature review, analysis, and clinical interpretation. The
Expert Panel reviewed the literature to determine which validated
tools have the strongest data for identifying older patients at
highest risk for adverse outcomes from chemotherapy. The Expert
Panel then reviewed the data through the lens of practicality, that is,
length of the tool, patient and/or staff burden, and value. A number
of high-quality prospective observational studies of $ 100 patients
have examined the use of speciﬁc GA items or tools for predicting
chemotherapy toxicity; treatment tolerance; and hospitalizations,
mortality, and functional decline (Data Supplement).
Chemotherapy toxicity. Several tools that combine GA and
clinical variables have shown high predictive value for chemotherapy toxicity and are able to better identify older patients at risk
for chemotherapy toxicity than standard oncology tools. The
CARG toxicity tool includes questions about prior falls (one or
more v none), hearing problems (deaf to excellent), limitations in
walking one block (limited a lot, limited a little, not limited),
interference of social activities by physical health and/or emotional
problems (all of the time to none of the time), and ability to take
own medications (independently to completely unable) as well as
about age, gender, height and weight, cancer type (GI v genitourinary v other), dosage (standard v dose reduced), number of
chemotherapy agents (mono v poly), hemoglobin level, and creatinine clearance.10,27 This tool takes , 5 minutes to complete and
is freely available online for use on the CARG Web site (www.
mycarg.org/Chemo_Toxicity_Calculator). The tool calculates the
estimated risk of any grade 3 to 5 toxicity. Similarly, the CRASH
score incorporates validated GA tools as well as clinical variables
and adjusts for chemotherapy intensity.57 This score provides
estimates separately for grade 3 hematologic toxicity (which includes risk factors of diastolic blood pressure [. 72 mm Hg], IADL
score [, 26], and lactate dehydrogenase [. 459 U/L]) as well as
grade 3 to 4 nonhematologic toxicity (which includes risk factors of
ECOG PS, Mini-Mental State Examination [MMSE] score [, 30],
and MNA score [, 28]). While the CRASH tool’s administration
time is longer than that of the CARG tool (20 to 30 minutes), it can
be considered in and of itself a complete GA as it includes several
GA tools (ie, IADLs, MMSE, MNA). The CRASH score is freely
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Box 1. Application of Guideline Recommendations 1 to 4: Assessment and Management of an Older Patient Considering
Adjuvant Chemotherapy
Case 1
A 75-year-old man with coronary artery disease (status post recent coronary artery bypass surgery), hypertension, hyperlipidemia, and osteoarthritis. He
describes his own health as “good.” Medications include aspirin, atenolol, and lovastatin. Laboratory examination reveals a mild microcytic anemia.
Colonoscopy revealed a sigmoid mass. Computed tomography scans are without evidence of metastatic disease. The patient undergoes hemicolectomy.
Pathologic examination reveals a T3N2 (four nodes positive) tumor. Stage is IIIC. Your assessment of his Eastern Cooperative Oncology Group
performance status is 1, and he reports mild fatigue. He lives alone. He has a daughter with him at the visit who works during the day.

Workflow
The patient completed a survey in the waiting room that included instrumental activities of daily living (IADLs), one question about falls, and the Geriatric
Depression Scale. Additional self-reported questions required for the Cancer and Aging Research Group (CARG) toxicity and e-Prognosis tools are also included in
the survey. The total time for survey completion by the patient, with assistance from his daughter, took less than 10 minutes. When the patient was taken to the
examination room, the medical assistant took vital signs and provided the survey results to the oncology nurse. The nurse reviewed comorbidities, weighed the
patient, and performed a Mini-Cog in 3 minutes as part of the intake assessment. The nurse (can also be done by advanced practice provider or the oncologist)
completed and calculated the CARG toxicity tool and ePrognosis tool online (3 minutes).

Geriatric Assessment (GA) Results
The patient requires assistance with IADLs (daughter ﬁlls pill box each week for him and manages ﬁnances, difﬁculty with household chores), has had
several recent falls without injury, and has no signiﬁcant life-limiting comorbidities or medication issues. In addition, his Mini-Cog is abnormal (unable to
perform three-word recall), Geriatric Depression Scale score is normal (, 5), and he has had no signiﬁcant weight loss (body mass index, 29 kg/m2).

CARG Toxicity Score
CARG toxicity score is 12, with an 82% risk of grade 3 to 5 toxicity with full-dose monotherapy based on inputted age (over 72), height and weight (180 cm,
80 kg), GI cancer type, full dosage chemotherapy, monotherapy, hemoglobin $ 10 g/dL, excellent hearing, one or more falls, requirement for some help
with medications, limited a little with walking one block, no limitations with social activities, and normal creatinine clearance.

Life Expectancy, Noncancer (ePrognosis Calculator for Patients Over 65)
Schonberg Index score is 12, corresponding to a 5-year noncancer mortality of 37% based on age (75); sex (male); body mass index ($ 25 kg/m2); selfreported health (“good”); no chronic obstructive pulmonary disease, congestive heart failure, or diabetes; and no prior cancer history (to estimate
noncancer life expectancy). He has never smoked, has difﬁculty with walking 1/4 mile without help, has had no hospitalizations in the past 12 months,
requires help with handling everyday household chores, has difﬁculty managing money, has no difﬁculty with bathing or showering, and has difﬁculty
pushing or pulling large objects.

Shared Treatment Decision Making and Targeted Interventions
Active shared discussion took place with patient and daughter (who is designated health care proxy) about the risks and beneﬁts of adjuvant chemotherapy.
The patient’s noncancer 5-year mortality risk is estimated by Schonberg Index to be 37%, and his cancer has a high risk of recurrence, so adjuvant
chemotherapy may still be worthwhile in prognostic terms. However, grade 3 to 5 toxicity risk is over 80% according to CARG.
In the assessment of decision-making capacity, he has mild cognitive impairment, and while he is able to remain independent at home, he requires
assistance from his daughter with managing medications, ﬁnances, and household chores. He is able to communicate his cancer history, choices for treatment
(none v ﬂuorouracil monotherapy), and implications of each treatment choice. He is able to communicate his preferences, stating that he understands there is
a high risk of toxicity and that there are limited data for the beneﬁts of adjuvant chemotherapy in patients with cognitive impairment, but he would like to try
treatment. It was discussed that having someone stay with him would be important; the daughter decided to arrange time off from work and enlist the help of family
to stay with him. Frequent follow-up visits to assess for toxicity and worsening of function/cognition during the ﬁrst cycle of treatment were arranged. Due to fall
risk, the patient was prescribed physical therapy to assess balance and the need for an assist device. Home care was arranged for a safety evaluation and medication
management assistance.

Case 2
A Different Patient Who Is 85 Without Any GA Impairments
A robust 85-year-old presents with a similar cancer history but is without GA impairments, including comorbidities or cognitive issues; in “excellent” selfreported health; and with no IADL deﬁcits.

CARG Toxicity Score
CARG toxicity score is 6, with a 44% risk of grade 3 to 5 toxicity with full-dose monotherapy.

Life Expectancy (ePrognosis for Patients Over 65)
Schonberg Index score is 7, with an estimated (noncancer) 5-year noncancer mortality risk of 12%.

Treatment Decision Making and Targeted Interventions
This physically ﬁt, cognitively intact 85-year-old is recommended to undergo full-dose monotherapy chemotherapy with no GA-based interventions
recommended.

jco.org
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Box 2: Summary of a Minimum Data Set for Practical
Assessment of Vulnerabilities in Older Patients With
Cancer
See Table 1 for more details and rationale.
1. Predict chemotherapy toxicity (if clinically
applicable): Cancer and Aging Research Group or
Chemotherapy Risk Assessment Scale for High-Age
Patients tools
2. Estimate (noncancer) life expectancy (if clinically
applicable): ePrognosis
3. Functional assessment: instrumental activities of
daily living
4. Comorbidity assessment: medical record review or
validated tool
5. Screening for falls, one question: how many falls or
falls with an injury have you had in the previous 6
months (or since your last visit)?
6. Screening for depression: Geriatric Depression Scale
or other validated tool
7. Screening for cognitive impairment: Mini-Cog or
Blessed Orientation-Memory-Concentration test
8. Screening for malnutrition: weight loss/body mass
index

available online on the Web site for the Senior Adult Oncology
Program at Mofﬁtt Cancer Center (https://mofﬁtt.org/for-healthcareproviders/clinical-programs-and-services/senior-adult-oncologyprogram/senior-adult-oncology-program-tools). Of note, while
the CARG toxicity tool has been developed and validated for
patients aged $ 65, the CRASH tool is validated for patients aged
70 and over.
Other studies have demonstrated that impaired IADL score is
associated with increased grade 3 to 5 toxicity in older patients with
metastatic colorectal cancer56 and ovarian cancer.60 Low MMSE
scores have also been shown to be signiﬁcantly associated with
increased grade 3 to 5 toxicity in older patients with advanced
colorectal cancer.56 In a study of 648 patients aged $ 65 years with
solid or hematologic malignancies, the VES-13, a tool that includes
age, self-rated health, and functional impairments, was independently associated with grade 3 to 5 hematologic toxicity
(odds ratio, 2.15; P , .001) and nonhematologic toxicity (odds
ratio, 1.55; P = .04).59
Treatment tolerance and hospitalizations. Studies have
found that impaired IADL score,60 items from the MNA34 (psychological distress, neuropsychological problems, and use of more
than three prescription drugs), Charlson comorbidity score
($ 1),33 and poor mental health (Mental Health Inventory-15 score
, 15)33 are independently associated with early discontinuation of
chemotherapy or poor chemotherapy tolerance. Low MMSE score
and GDS score are independently associated with unexpected
hospitalization in older patients with advanced colorectal cancer56
and ADL/IADL scores are independently associated with unplanned admissions to the hospital among patients with ovarian
cancer.60
8

Mortality and functional decline. Short GA-based screening
tools are independently associated with mortality in several
multivariable models and, therefore, may have value in identifying
those patients at risk for early death in clinical practice. These
studies have examined the predictive value of GA tools in heterogeneous populations (eg, any patient with cancer aged 70+) and
within speciﬁc cancer populations. The G8 is an eight-item tool
derived from a more-comprehensive nutritional measure, the
MNA.64 It includes questions related to food intake, weight loss,
mobility, neuropsychological problems, body mass index, medication use (more than three per day), self-rated health, and age. In
a study of 937 patients aged $ 70 with a malignant tumor, 74.4%
had an abnormal score of # 14, and this was strongly prognostic
for functional decline on ADLs/IADLs at 2 to 3 months after
a cancer treatment decision and for overall survival (HR for G8
normal v abnormal, 0.38; 95% CI, 0.27 to 0.52).37 Similarly, other
studies have demonstrated that G838 and MNA are independently
associated with early mortality (6 months46 and 1 year35). A six-item
modiﬁed version of the G8 showed a similar ability to predict 1- and
3-year survival in 1,333 patients aged $ 70 with newly diagnosed
solid or hematologic malignancies (adjusted HR, 4.9 and 2.6 for 1and 3-year survival, respectively).65 This study included patients
receiving adjuvant treatment and those with metastatic disease. The
VES-13 has been shown to be associated with functional decline and
overall survival in older patients with early-stage breast cancer62 as
well as in patients aged $ 70 with other early-stage solid tumors.66
Both the G8 and VES-13 take a median of 5 minutes to administer.38
GA tools that measure the domains of function (IADLs,46,58,60,67
SPPB,67 Timed Up and Go,46 gait speed67), nutrition (MNA35,46),
and depression (GDS,44 Mental Health Inventory33) have all been
shown to independently predict mortality. Many studies have
demonstrated that a frailty index guided by GA36,68-72 and frameworks where GA variables risk stratify older patients into ﬁt, vulnerable, or frail groups can also predict mortality.42,73-75
Assessment of falls, comorbidity, cognition, and
depression. Given the high prevalence of age-related health
conditions (eg, falls, comorbidities, cognitive issues, depression)
and the potential for chemotherapy to worsen these conditions, the
Panel recommendations include assessing these conditions for all
patients aged $ 65 receiving chemotherapy.
In older patients, a current or previous cancer diagnosis
confers close to a 20% greater odds of suffering a fall.76 A systematic review by Wildes et al77 reported that falls occur at a rate of
20% to 30% in older patients with cancer over time periods of 3 to
12 months. In 20% to 30% of older patients who fall, the falls lead
to signiﬁcant injury, such as fractures, head trauma, and erosion of
self-conﬁdence, all of which can interfere with a patient’s ability to
live independently.78,79 Older patients have a greater risk of
hospitalization and long-term institutional conﬁnement after a fall,
and falls rank as the sixth leading cause of death in older
people.78,79 Falls have been shown to be associated with chemotherapy toxicity in older patients with cancer.10 A simple one-item
screening tool is recommended by the Panel: “How many falls have
you had in the previous 6 months (or since your last visit)?”80 The
American Geriatrics Society recommends screening for falls in all
community-dwelling older adults aged 65 and over.81
Comorbidity, deﬁned as a medical condition that exists along
with an index condition, is common in older patients.17 In Medicare
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Table 1. Recommended Geriatric Oncology Tools
Assessment of the Below
GA Domains Recommended
for All Patients Aged 65+
Function

Falls

Comorbidity

Cognition

Recommended Tool and Score Signifying
Impairment

Evidence to Support
Recommendation

IADLs: dependence on any task signiﬁes
impairment.

Large prospective studies of
older patients with cancer
show that IADLs predict
chemotherapy toxicity,
mortality, hospitalizations,
and functional decline.
Advocated by experts in
Delphi consensus panels.
Single item: “How many falls have you had over Falls are common in older
the last 6 months (or since the last visit)?”
adults with cancer and can
One or more recent falls.
lead to serious injury.
Falls have been associated
with chemotherapy toxicity.
Assessment for falls is
recommended by geriatric
oncology expert panels and
the American Geriatrics
Society for all older adults.
Robust review of chronic medical conditions and Comorbidity is associated with
medications through routine history: three or
poorer survival,
more chronic health problems or one or more
chemotherapy toxicity,
serious health problems.
mortality, and
hospitalizations.
Mini-Cog: an abnormal test is deﬁned by zero Growing data show that
cognitive impairment is
words recalled
associated with poorer
OR
survival in older patients with
one to two words recalled + abnormal clockcancer and increased
drawing test. This screening test for cognitive
chemotherapy toxicity risk.
impairment and abnormal scores requires
Mini-Cog has been shown to
further follow-up and decision-making capacity
have high sensitivity and
assessment. OR
speciﬁcity for identifying
BOMC test: a score of 6 or greater identiﬁes
cognitive impairment when
patients who have moderate deﬁcits, and a cut
point of 11 or greater identiﬁes patients with
compared with longer tools.
severe cognitive impairment.
BOMC scale is practical and
is included in the cancerspeciﬁc GA developed by
Hurria et al.9

Administration
Characteristics
PRO; , 5
minutes

GDS 15 item: a score of . 5 suggests
depression and requires follow-up.

Nutrition

Unintentional weight loss; . 10% weight loss Poor nutrition is associated
from baseline weight); BMI , 21 kg/m2.
with mortality in older
patients with cancer.

Consider ADLs.
Any ADL deﬁcit is used for
characterization of frailty.
Consider objective measure
of physical performance
such as SPPB, TUG, or gait
speed.

PRO; , 1
minute

Part of routine
history

Administered;
# 5 minutes

PRO; # 5
Depression has been
minutes
associated with unexpected
hospitalizations, treatment
tolerance, mortality, and
functional decline in older
adults with cancer receiving
chemotherapy; these
studies primarily assessed
depression with the GDS.

Depression

Considerations and Other
Evaluation Options

PRO; , 1
minute

Consider validated tools such
as CIRS-G or Charlson.
History, CIRS-G, and OARS
comorbidity recommended
by experts.
Multiple tools are available for
cognitive assessment.
The MMSE has more robust
data for prediction of
outcomes in older patients
with cancer and has been
shown to predict
chemotherapy toxicity; it is
included in the CRASH tool
developed by Extermann
et al.57
The MOCA is also used by
geriatricians.
Both MMSE and MOCA are
considerably longer than
Mini-Cog and BOMC.
GDS recommended also by
ASCO guidelines for
depression.
The Patient Health
Questionnaire-9 is an
alternative and is also
recommended by ASCO
guidelines for depression.
The mental health inventory
is an option and has been
associated with outcomes in
older patients with breast
cancer.
Consider G8 and MNA as
alternatives; both are
associated with mortality in
older patients with cancer.

(continued on following page)
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Table 1. Recommended Geriatric Oncology Tools (continued)
Tools That Can Provide
Estimates of Risk for
Chemotherapy Toxicity

Items

Study Population

Administration Characteristics

Considerations

CARG toxicity tool: provides Eleven items; prior falls (one or Patients aged 65+ with a solid PRO/administered; 5 minutes Can ask GA variables as part of
tumor malignancy or
Available online: www.
history or include as part of
estimates for overall risk
more v none), hearing
lymphoma starting a new
mycarg.org/Chemo_
PRO assessment.
of grade 3 to 5
problems (deaf to excellent),
chemotherapy regimen (any
Toxicity_Calculator
chemotherapy toxicity.
limitations in walking one
line).
block (limited a lot, limited
a little, not limited),
difﬁculties with taking
medications, interference of
social activities by physical
health and/or emotional
problems (all of the time to
none of the time) as well as
age, height, weight, gender,
cancer type (GI v
genitourinary v other),
dosage (standard v dose
reduced), number of
chemotherapy agents
(mono v poly), hemoglobin
level, and creatinine
clearance.
Patients aged 70+ years with PRO/administered; estimated The CRASH scale includes GA
Assessment of risk of
CRASH tool: provides
measures known also to
time to completion is on par
histologically proven cancer
hematologic toxicity includes
estimates separately for
predict other adverse
with full GA (20-30
who were starting
diastolic blood pressure
risk of grade 3
outcomes, such as mortality,
minutes).
chemotherapy.
(. 72 mm Hg), IADL score
hematologic and grade 3
functional decline, and
Available online: https://
(, 26), and LDH (. 459 U/L).
to 4 nonhematologic
hospitalizations: IADLs,
mofﬁtt.org/for-healthcareAssessment of risk of
toxicity.
MMSE, and MNA.
providers/clinicalnonhematologic toxicity
programs-and-services/
includes ECOG PS, MMSE
senior-adult-oncology(, 30), and MNA (, 28).
program/senior-adultChemotherapy intensity is
oncology-program-tools
assessed with MAX2 index.
Screening Tools That Have
Been Independently
Associated with Adverse
Outcomes in Older Patients
with Cancer Receiving
Chemotherapy
G8

VES-13

Items

Study Population and Evidence

Administration Characteristics

Considerations

Administered; 5-10 minutes
G8 can also be used as
Several large studies have
a screening tool to identify
been conducted that
older patients who need
include patients aged 70+,
more comprehensive GA.
which included patients
with both solid and
hematologic malignancies
starting a new
chemotherapy agent.
G8 is independently
associated with mortality
(1 year and 3 years), even
when controlling for ECOG
PS and stage of cancer.
VES-13 can also be used as
VES-13 score has been shown Administered or PRO (but
Thirteen items including age,
a screening tool to identify
errors are common with PRO
to be associated with
self-rated health, common
older patients who need
administration); 5-10 minutes
mortality, chemotherapy
functional tasks, and ability to
more comprehensive GA.
toxicity, and functional
complete physical activities.
decline.
Score of $ 3 is associated
with mortality and
chemotherapy toxicity in
older patients with cancer.
A score of $ 7 has been
shown to
be associated with functional
decline.

Eight items covering appetite,
weight loss,
neuropsychological
problems, BMI, number of
medications, patient selfrated health, and age.
Score of $ 14 signiﬁes
impairment.
Derived from the MNA.

(continued on following page)
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Table 1. Recommended Geriatric Oncology Tools (continued)
If Resources Available, Consider
Assessment of These Domains
Objective physical performance:
SPPB, TUG, or gait speed

Items

Study Population

Administration
Characteristics

Considerations

SPPB includes three tests (balance, Low SPPB score is associated with All administered; 1-5 minutes
depending on test
increased mortality in older women
chair stands, and gait speed);
with gynecologic malignancies.
a score of , 9 is associated with
TUG and gait speed have been
increased functional decline,
shown to be associated with early
nursing home use, and mortality in
mortality (6 months) in older
community-dwelling older adults.
patients with cancer receiving
TUG measures ability for a patient
chemotherapy.
to get out of a chair and walk 3 m or
SPPB and gait speed associated
10 ft and back; a score of . 12
with functional decline in patients
seconds is associated with an
with nonmetastatic breast cancer
increased risk of falling.
receiving chemotherapy.

Abbreviations: ADL, activity of daily living; BMI, body mass index; BOMC, Blessed Orientation-Memory-Concentration; CARG, Cancer and Aging Research Group; CIRS-G,
Cumulative Illness Rating Score-Geriatrics; CRASH, Chemotherapy Risk Assessment Scale for High-Age Patients; ECOG PS, Eastern Cooperative Oncology Group
performance status; G8, Geriatric-8; GA, geriatric assessment; GDS, Geriatric Depression Scale; IADL, instrumental activity of daily living; LDH, lactate dehydrogenase;
MMSE, Mini-Mental State Examination; MNA, Mini Nutritional Assessment; MOCA, Montreal Cognitive Assessment; OARS, Older Americans Resources and Services;
PRO, patient-reported outcome; SPPB, Short Physical Performance Battery; TUG, Timed Up and Go; VES-13, Vulnerable Elders Survey-13.

beneﬁciaries aged 65 and over, more than two thirds have at least
one comorbidity, and nearly one fourth have four or more.82 In
older patients with cancer, comorbidity can complicate the diagnosis and treatment of cancer, mediate treatment effects, and
present competing risks for morbidity and mortality.17 Older adults
from minority backgrounds have a higher prevalence of comorbidities than others.8 Comorbidities have been shown to be associated with poorer survival in patients with cancer,83,84 increased
severe chemotherapy toxicity and hospitalizations,85-87 and early
discontinuation of cancer treatment.88 Comorbidities such as
congestive heart failure, diabetes, and pulmonary disease are known
to strongly inﬂuence life expectancy.89-91 A robust review of the
literature as well as a discussion of the most appropriate measurement tools for comorbidity for older patients with cancer was
undertaken by experts as part of a U13-funded collaboration
among CARG, the National Institute on Aging, and NCI.17 The
experts concluded that in clinical practice, comorbidities should be
measured and considered in treatment decision making. Both the
experts from the U13 collaboration and a Delphi consensus of
geriatric oncology experts22 advocated for a robust review of health
conditions and medications to be undertaken as part of a routine
history of a patient with cancer and/or a validated tool.17 Geriatric
oncology experts in a Delphi consensus attributed the highest
utility to the Cumulative Illness Rating Scale-Geriatrics, which
classiﬁes comorbidities by organ system and rates severity between
0 and 4.92 Reducing the number of medications and eliminating
high-risk medications for all older adults is advocated by the
American Geriatrics Society.93-95 While it is known that older
patients with cancer have a high prevalence of polypharmacy and
use of potentially inappropriate medications, there continues to be
limited information on how polypharmacy affects outcomes of
older patients with cancer, and more evidence is needed on how to
best incorporate medication guidelines into the care of older adults
with cancer.96-100
An assessment of cognition and depression using validated
screening tools is a routine part of GA and has been advocated by
experts and prior guidelines.22,23,32,101,102 The prevalence of dementia is 13.9% in patients over 70.103 Additionally, an estimated
22.2% of Americans have cognitive impairment without overt
jco.org

dementia.104 Data on outcomes of patients with cognitive impairment and cancer are limited mainly because these patients are
routinely excluded from research.105,106 Population-based studies
have shown that Medicare beneﬁciaries with dementia are less
likely to receive treatment and have worse overall survival than
those who do not.107-109 In addition, several studies have shown
that poor cognition is associated with chemotherapy toxicity.56,57
In fact, the MMSE is included as part of the CRASH tool that
provides an estimate for chemotherapy toxicity.57 While several
longer validated tools such as the MMSE and Montreal Orientation
Cognition Assessment are advocated by geriatric oncology experts,22 shorter screening tools such as the Mini-Cog and BOMC
scales are more practical for use in busy oncology clinics.106,110 The
BOMC test consists of only six questions and can discriminate
among mild, moderate, and severe cognitive deﬁcits.111 It has been
included as part of the cancer-speciﬁc GA and has demonstrated
feasibility for use in clinical oncology practices and trials.9,112 A
score of 6 or greater identiﬁes patients who have moderate deﬁcits,
and a cut point of 11 or greater identiﬁes patients with severe
cognitive impairment.113,114 The Mini-Cog, which takes 3 minutes
to administer, combines a delayed recall item and a clock-drawing
test.110 When compared with the MMSE, an abnormal Mini-Cog
demonstrates similar sensitivity and speciﬁcity for identifying
dementia.115 The Mini-Cog has been compared with the MMSE in
older adults and found to have a sensitivity of 80.7% and speciﬁcity
of 83.8% for identifying cognitive impairment.116 Because of the
ease of administration, the Mini-Cog and BOMC are reasonable
choices for assessing cognition in older patients with cancer. Of
note, the Mini-Cog has demonstrated feasibility and utility for
screening for cognitive impairment in multiethnic samples and
those who have low education and literacy levels.115,117 While
screening for cognitive impairment can guide interventions (see
Clinical Question 4), more research that includes older patients
with cancer and cognitive impairment is necessary to understand
the association of cognitive impairment with outcomes.
A previous ASCO guideline has recommended that all patients
should be screened for depression.118 Clinically signiﬁcant depression has been reported in 10% to 15% of older adults, with
a higher prevalence being reported in older adults with cancer.119
© 2018 by American Society of Clinical Oncology
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Depression has been associated with unexpected hospitalizations,56
treatment tolerance,33 mortality,33,44 and functional decline61 in
older adults with cancer receiving chemotherapy. The GDS is
a short, reliable, and valid tool and is commonly incorporated into
recommendations and guidelines for screening for depression for
older adults with cancer.18,22,119
While objective physical performance measures have been
shown to be associated with adverse outcomes in older patients
with cancer, this guideline does not include a recommendation to
evaluate all patients aged 65+ with a physical performance test due
to the perceived increased resource need, training, and time this
requires. However, the Panel strongly encourages the use of these
tests when time permits and speciﬁc concerns about physical
performance arise, so we have included these measures in Table 1 as
optional. In addition, the Guideline Panel was not able to recommend speciﬁc screening questions for social support due to lack
of evidence on the most appropriate measures. Assessing social
support, especially including the presence (or not) of caregivers, is
imperative for facilitating GA-guided interventions, and engaging
caregivers in this process is further discussed in Clinical Question 4.
Feasibility. GA has been shown to be feasible to use in both
clinical trials (including those in the community) and clinical care.
In 2005, Hurria et al9 published the initial feasibility data for
a cancer-speciﬁc GA in 43 patients (mean age, 74 years; range, 65 to
87 years). The mean time to completion of the GA was 27 minutes
(range, 8 to 45 minutes); most were able to complete the assessment without assistance (78%) and were satisﬁed with questionnaire length (90%). Subsequently, CALGB-360401 found the
assessment to be feasible for use with older patients entering into
a cooperative group clinical trial.112 In addition, several studies
have demonstrated feasibility of integration of GA into oncology
care. In 2007, Hurria et al120 demonstrated that 245 of 250 patients
at two sites (an academic tertiary care center and a communitybased satellite clinic) completed the patient portion of the GA with
a mean time to completion of 15 minutes (range, 2 to 60 minutes);
78% of patients completed the questionnaire on their own.120
From 2009 to 2013, Williams et al121 administered the cancerspeciﬁc GA to 1,088 patients, including 339 from seven community
clinics across North Carolina. The median time to complete the
entire GA was 23 minutes in the academic center (19 minutes for
the patient portion) and 30 minutes in the community (22 minutes
for the patient portion). More patients in the community required
assistance than patients in academic centers (24% v 14%) but most
patients required no assistance (76%). A comprehensive systematic
review by Puts et al54 in 2012 addressing feasibility of GA found
that for six studies using self-administered surveys for GA, very few
patients declined completing the GA, the majority were able to
complete it without assistance (. 75%), and the majority (. 90%)
were satisﬁed with the length of the questionnaires and content.
Caregivers may provide a different perspective when asked to
complete the GA for older patients with cancer; in one study by
Hsu et al,25 caregivers rated patients as having poorer function,
poorer mental health, and more social support than patients reported themselves. More research on how best to obtain dyadic
input from both patients and caregivers on health status is
necessary.
Although previous studies have used a paper-and-pencil approach for capturing GA, more-recent studies have demonstrated
12

feasibility of electronic capture. McCleary et al122 showed that a
touchscreen computer could be used to capture the GA developed
by Hurria et al9; in 38 patients with GI malignancies, 97%
completed the GA using the touchscreen computer (51% independently), with a mean time of 23 minutes (standard deviation,
8.4 minutes). Hurria et al123 compared multiple methods to
capture GA (REDCap and SupportScreen for electronic data
capture, paper and pencil) in 100 patients and found that electronic
data capture was feasible, reliable, and valid and was preferred over
paper and pencil. While the above reports on the feasibility of a GA
that captures all relevant domains, the Expert Panel provides
recommendations on the highest-priority tools and information
on administration characteristics in Box 2 and Table 1; these
recommendations will lead to even shorter administration times
than required for a more comprehensive GA.
In summary, the Expert Panel identiﬁed from the literature
practical, feasible tools that can be incorporated into clinical
oncology practice for identifying older patients at high risk of
adverse outcomes (Box 2; Table 1). A Delphi consensus of geriatric
oncology experts stressed that all domains within a GA should be
assessed and that for each domain, several tools could be used.22
The evidence supports, at a minimum, assessment of function,
comorbidity, falls, depression, cognition, and nutrition. While
many tools are appropriate for assessment of each domain, the
Expert Panel based recommendations on evidence supporting their
utility for predicting adverse outcomes and for ease of administration. The combination of these tools and questions is practical
and short and can be integrated easily into oncology clinical
practice. Table 1 also provides alternatives to these options, including objective physical performance measures known to be
associated with outcomes in older patients with cancer.
The information gained from GA-based tools should help to
guide discussions about the risks and beneﬁts of treatment.6,124,125
In addition, they can help to guide interventions (see Clinical
Question 4). Hamaker et al126 noted that GA was much less costly
or time consuming than other predictive tools used to establish the
risk of progression and mortality in patients with cancer (eg, $28/h
for nurse’s salary v $50/h for a carcinoembryonic antigen v $3,416
for breast cancer genomic testing). The evidence suggests that GA
can help to “spare” from harm older patients who are at high risk of
toxicity if used in a discussion of risks and beneﬁts to guide shared
decision making for chemotherapy initiation. The cost of managing toxicities and hospitalizations directly related to chemotherapy should not be considered more feasible than incorporating
GA into clinical practice.126 Refer to the illustrative case in Box 1
for an example of how to implement this recommendation; additional cases are available in the Data Supplement.

Clinical Question 3
What general (ie, noncancer-speciﬁc) life expectancy (LE)
data for community-dwelling patients should clinicians consider to
estimate mortality and best inform treatment decision making for
older patients with cancer?
Recommendation 3. Based on the best clinical opinion of the
Expert Panel, clinicians should use one of the validated tools listed
at ePrognosis (https://eprognosis.ucsf.edu) to estimate noncancer
life expectancy to determine if patients have adequate life
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expectancy beyond 4 years to expect beneﬁts from speciﬁc cancer
interventions, including chemotherapy. The Expert Panel especially recommends using either the well-validated Schonberg Index
or Lee Index. The input for calculating both of them is presented as
the Lee Schonberg Index on ePrognosis (https://eprognosis.ucsf.
edu/leeschonberg.php), with separate estimates produced for each.
The databases upon which the indices have been created and
validated are from separate large US-based populations. (There are
minor differences in the speciﬁc variables used for each index, and
the estimates differ slightly in the underlying databases used. For
example, Schonberg is based on people over 65 years, while Lee
includes those over 50.) The most common domains included in
indices developed to predict mortality in community-dwelling
older adults are age, sex, health conditions (eg, diabetes,
chronic obstructive pulmonary disease [COPD]), functional status
(eg, ADLs, IADLs, mobility), health behaviors and lifestyle factors (eg, smoking status, body mass index), and self-reported
health.89,90-92,127,128 Several indices have “presence of cancer”
as a relevant variable, and answering “no” to this question will
allow for estimation of “noncancer” life expectancy to consider
competing risks of mortality (Type: informal consensus, beneﬁts
outweigh harms; Evidence quality: high that it predicts mortality,
insufﬁcient that it improves outcomes or improves decision
making; Strength of recommendation: strong that it predicts
mortality, weak that it improves outcomes or improves decision
making).
Literature review, analysis, and clinical interpretation. When
making treatment decisions for older adults with cancer, prognosis is
a fundamental concept. Both physicians and patients need to estimate overall prognosis reasonably accurately to make the most
appropriate treatment decisions. Choosing treatments for cancer
involves important trade-offs. For many cancer treatments, there is
a time lag to beneﬁt in which patients receive a treatment earlier to
reduce their chance of a poor outcome later. The time lag to beneﬁt is
deﬁned as the amount of time between receipt of a treatment until
beneﬁts (eg, mortality reduction) are seen. For many older adults,
the time lag to beneﬁt from some cancer treatments may be beyond
their life expectancy based on their general health and competing
risks for mortality (eg, other conditions).129
There are two general types of life expectancy estimations that
must be conducted: (1) prognosis based on treatment of the cancer
the patient has or is at-risk for (in the case of screening) and (2)
prognosis based on the competing mortality risks from noncancer
causes. This literature review is focused on #2, estimation of
noncancer prognosis, derived from studies of older adults without
cancer and based on known risk factors more prevalent at older
ages, such as major comorbidities, functional status, and selfassessed health status (see Data Supplement 4). This prognostic
information is then extrapolated and applied to patients who have
cancer. Most of these indices can be found on the easy-to-use
ePrognosis Web site (https://eprognosis.ucsf.edu), which is also
referenced as a source of life expectancy estimation in the National
Comprehensive Cancer Network guidelines. This section focuses
on the best evidence regarding life expectancy estimation based on
noncancer factors (described further below).
The types of clinical scenarios that are especially relevant for
life expectancy estimation involve patients with longer-term survival prospects from treatment of the primary tumor. One example
jco.org

is screening for cancer when there are important time-to-beneﬁt
concerns to consider and potential harms that may occur at the
time of screening (eg, bowel perforation during a screening colonoscopy). Another important clinical situation is consideration
of the use of adjuvant therapies for small absolute survival beneﬁts,
for example, with breast and colon cancer. We focused our evaluation on tools that predict longer-term prognosis to evaluate if
a patient with health conditions other than cancer is estimated to
live long enough to experience survival beneﬁts from cancer
treatment. Existing prognostic tools for estimating such longerterm prognosis focus on 4 to 14 years. The speciﬁc variables that
estimate prognosis varies across studies, but many are included in
a GA (see Recommendations 1 and 2), self-reported, readily
available in databases, and/or exist in claims data.
The majority of prognostic indices are based on data from
community-dwelling older adults without cancer, which predict
overall mortality based on a limited set of variables. In several
situations, an index was updated in the literature periodically, with
each update extending the time period over which the index was
validated up to 14 years. The most common domains included in
these prognostic indices are age, sex, health conditions (eg, diabetes, chronic obstructive pulmonary disease), functional status
(eg, ADLs, IADLs, mobility), health behaviors and lifestyle factors
(eg, smoking status, body mass index), and self-reported health.
Another approach focuses on using comorbidities as the primary
stratiﬁcation factor. Speciﬁcally, Cho and colleagues130,131 estimated life expectancy in people over the age of 65 from the SEERMedicare database based on their age, race, sex, and presence and
absence of various Charlson comorbidities.
There are several important caveats to consider, including
whether the prognostic variables are self-reported, readily available
in databases, or exist in claims data. While the online ePrognosis
calculators make estimation straightforward, they do require that
all the elements be present, and these elements may not always be
readily available in real time and/or may require additional data
collection. For this reason, it is best to know in advance which
index one intends to use and have that information available in
advance of discussing prognosis with patients; many relevant
variables are captured within GA tools so that GA variables can
inform both risk of toxicity and life expectancy estimation. In
addition, as several indices have “presence of cancer” as a relevant
variable, our strong recommendation is to answer “no” to this
question if this is the patient’s ﬁrst cancer diagnosis, since the life
expectancy estimation is speciﬁcally to indicate prognosis as if the
patient did not have cancer, to consider competing risks of
mortality. If a patient has a history of another cancer (whether the
same type of cancer or not), it would be appropriate to answer
“yes” to this question.
ePrognosis. The ePrognosis Web site (https://eprognosis.
ucsf.edu) is an excellent starting point for estimating prognosis
using the indices available there. The indices are strong in estimating mortality over the timelines listed, but they apply to
populations of older adults and not to speciﬁc individuals.127,132
Therefore, using them for decision making for individual patients,
as recommended here, requires care and clinical judgment. In
addition, it is not yet known if using these indices do, in fact,
change the decision making of providers or improve overall
outcomes.
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The Panel considered the following database studies of
community-dwelling older adults. One group, led by Lee and Cruz
and colleagues,127,128,130,133 uses a 12-variable index from the
Health and Retirement Survey population for patients over 50 years
old to estimate 4- and 10-year survival. It does so with high reliability at both time points, and it was possible to convert the
mortality index into a more general life expectancy calculator.128
Of note, the index included a diagnosis of cancer, which would
have to be excluded for assessing noncancer-based life expectancy.
In another study, Suemoto et al134 developed an index with an
individual-level meta-analysis for individuals over 60 years old
using data across ﬁve large cohorts, and included 13 variables
typically available during an outpatient clinic visit. Reasonable
calibration and discrimination for the index was found at 10 years.
A well-validated prognostic index for older adults is reported
in a series of articles by Schonberg et al89-91 based on the National
Health Interview Survey population in community-dwelling individuals over 65 years old (n . 20,000). An 11-item index was
created and validated at 5-, 9-, 10-, and 14-year follow-up and
included both development and validation cohorts. The index had
strong calibration and discrimination at all time points. It has not
yet been tested in a strictly clinical population, and it includes
a cancer diagnosis among its variables, which would have to be
answered as no for patients newly diagnosed with a ﬁrst primary
cancer to estimate noncancer life expectancy.
Of note, there is one disease-speciﬁc study of older patients
with prostate cancer that otherwise met our review inclusion
criteria. Kent et al135 assessed a large prostate cancer cohort of men
from the Prostate Cancer Outcomes Study for 10- and 15-year
mortality, stratiﬁed by comorbidities. The index accurately predicted mortality at 15 years, except for patients with highest-risk
cancer. These men with prostate cancer were found to have longer
life expectancies than age-matched cohorts of men without
prostate cancer, providing important context for the aggressive
treatment of comorbid diseases.
Common elements across indices. Each index uses a
somewhat different set of predictor variables, but there is substantial overlap among many data elements, and many variables
are captured as part of a routine GA. One should use one of the
validated tools listed at ePrognosis (https://eprognosis.ucsf.edu) to
estimate life expectancy $ 4 years. The Expert Panel especially
recommends either the Schonberg Index or the Lee Index,
available as the Lee Schonberg Index at ePrognosis (https://
eprognosis.ucsf.edu/leeschonberg.php), where following a common input screen, the prognostic estimates from each index are
provided separately.
Review/Meta-analysis articles. Two systematic reviews and/
or meta-analyses of prognostic indices in older adults were
identiﬁed.136,137 Links to those reviews are provided in the Data
Supplement. Both concluded that while there are many articles of
reasonably high quality, there is not one index that can be considered ready for widespread clinical use for individual-level
prognostication, including for use in patients with cancer, primarily due to a lack of external validity. Nevertheless, the Expert
Panel is recommending using the above-referenced indices when
prognostication is appropriate. Refer to the illustrative case in Box
1 for an example of how to implement this recommendation;
additional cases are available in the Data Supplement.
14

Clinical Question 4
How should GA be used to guide management of older patients with cancer?
Preamble to Recommendation 4: The GA-guided care processes
framework. In patients 65 and older, GA can help to guide
treatment decision making and interventions. Recommendation 4
utilizes a GA-guided care processes framework.18,22 GA-guided
care processes refer to the use of GA to (1) inform cancer treatment
decisions (eg, modiﬁcation of chemotherapy dosing in patients
with functional impairments) and (2) select targeted interventions
that could be implemented to address GA-identiﬁed vulnerabilities
(eg, mobility deﬁcits). While there are not yet completed RCTs that
demonstrate that GA-guided care, or “GA with management,”18,22
deﬁnitively improves outcomes of older patients with cancer, this
care model has been shown to improve outcomes in older noncancer populations and thus, are likely applicable to older patients
with cancer. Delphi consensus panels of experts have established
approaches for how to implement clinically GA-guided care processes in older adults with cancer.22,32 The GA-guided care processes
framework offers a heuristic approach to translating information
obtained through GA to treatment decisions and interventions,
pending the publication of the results from ongoing research
designed to more deﬁnitively identify the utility of GA-guided
interventions to improve outcomes of older patients with cancer.
Recommendation 4. Delphi consensus panels of geriatric oncology experts have established approaches for how to implement
clinically GA-guided care processes in older adults with cancer.22,32 The
Expert Panel recommends that clinicians apply the results of GA to
develop an integrated and individualized plan for patients that informs
treatment selection by helping to estimate risks for adverse outcomes
(see Recommendation 2) and to identify nononcologic problems
(see Recommendation 1) that may be amenable to intervention.
Based on clinical experience and the results of formal expert
consensus studies,22,32 the Expert Panel suggests that clinicians take
into account GA results when recommending treatment and that
the information should be provided to patients and caregivers to
guide decision making.6 In addition, clinicians should implement
targeted, GA-guided interventions to manage nononcologic
problems. Consistent with the results of formal modiﬁed Delphi
consensus studies, the Expert Panel supports the speciﬁc highpriority GA-guided interventions outlined in Table 2 (Type: informal consensus; Evidence quality: moderate; Strength of recommendation: moderate).
Literature review, analysis, and clinical interpretation. There
is increasing evidence on how GA can best inﬂuence management of
older patients with cancer. Several recent systematic reviews and
prospective observational studies have demonstrated that GA results
can inﬂuence cancer treatment decision making. In addition, expert
consensus statements provide information on how GA can help to
guide interventions for older patients with cancer. RCT data are
available for community-dwelling older adults without cancer; these
demonstrate the beneﬁts of GA on outcomes. RCTs of GA-based
interventions (ie, GEM) for older patients with cancer are currently
under way (Table 3).
Problems identiﬁed by GA can impact decision making for
cancer treatment.23 In a systematic review by Hamaker et al,138 the
initial cancer treatment plan was modiﬁed in 39% of patients based
on GA evaluation. Two thirds of these modiﬁcations resulted in
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less-intensive treatment, likely an attempt to adjust treatment in
patients who have GA impairments. In a study by Chaı̈bi et al,139 45
(28%) of 161 patients received more-intensive cancer treatment as
a result of GA. In another large study by Kenis et al,31 patients
aged $ 70 with cancer at one of 10 hospitals were screened with
G8. A full GA was performed if the G8 score was abnormal (# 14 of
17). The physicians reported that the GA inﬂuenced the treatment
decision in 25.3% of patients. In two hospitals, Decoster et al140
found that for 56% of patients (N = 902), physicians consulted the
GA, and in these patients, the GA inﬂuenced treatment decisions in
44.2%. The ELCAPA study evaluated 375 consecutive older patients with cancer assessed by geriatricians using GA.141 The initial
treatment plan was modiﬁed in 20.8% of patients (80.0% of these
to decrease treatment intensity), and ADL score and malnutrition
were independently associated with changes in cancer treatment.
Farcet et al142 evaluated 217 older patients with cancer with GA and
found that GA led to adaptation of treatment regimens in 47% of
patients and a more supportive or palliative treatment plan in
40.6%. While ECOG PS was associated with ﬁnal treatment recommendations in univariable analysis, only increasing frailty
markers on GA (nutrition, physical activity, energy, mobility,
strength) and ADL deﬁcits were signiﬁcantly associated with ﬁnal
treatment recommendations in multivariable analysis.
Similarly, Marenco et al143 evaluated 571 older patients with
cancer over 6 years and found that ADL and IADL deﬁcits, low
body mass index, increasing age, and living alone were associated
with an increased likelihood of receiving less-intensive therapies. In
essence, in large cohorts of older patients with cancer who undergo
GA, GA inﬂuences cancer treatment decisions 20% to 47% of the
time, primarily toward less-intensive therapy. In the only RCT of
GA being used to guide management, Corre et al144 randomly
assigned 494 older patients with non–small-cell lung cancer to an
experimental strategy on the basis of GA versus a standard strategy
of chemotherapy allocation. Patients in the GA-guided treatment
arm, compared with standard-arm patients, experienced signiﬁcantly less all-grade toxicity (85.6% v 93.4%; P = .015) and fewer
treatment failures as a result of toxicity (4.8% v 11.8%; P = .007),
with no differences in survival.
In community-dwelling older adults who undergo GA, the
beneﬁts of nononcologic GA-guided interventions include prevention of geriatric syndromes, recognition of cognitive deﬁcits,
prevention of hospitalizations and nursing home admissions, and
overall improvement of quality of life.145-148 Although results are
mixed, the majority of RCTs of GEM in community-dwelling older
adults (see Table C in Data Supplement) have shown beneﬁts in
mortality149-151; functional decline148,152,153; health care utilization
including hospital admissions;149,150,153-155 medication management;156 mobility;157 attainment of goals;158 and patient satisfaction,155 without signiﬁcantly increased overall costs.148,149,151,153,159
Studies in frailer individuals were the least likely to show beneﬁt,160-162 likely due to decreased adherence to the interventions.
A number of studies have shown that GA can guide nononcologic interventions for older patients with cancer.9,141,163,164
The systematic review from Hamaker et al138 reported that in the
10 observational cohort studies that met the inclusion criteria
(sample sizes 15 to 1,967), there was a high prevalence of impairment in all GA domains. Nononcologic GA-guided interventions
were common (. 70% in all but one study) and included social
jco.org

Table 2. Geriatric Assessment–Guided Interventions
Geriatric Assessment Measure
Function and falls
Instrumental activities of
daily living deﬁcit
History of falls

Geriatric Assessment–Guided
Interventions
Physical therapy and/or occupational
therapy referrals to prescribe strength
and balance training, assist device
evaluation, home exercise program, and
safety evaluation
Fall prevention discussion
Home safety evaluation

Comorbidity domain
Comorbidity and polypharmacy Involve caregiver in discussions to assess
considerations
risks of therapy and management of
comorbidities
Involve primary care physician and/or
geriatrician in decision making for
treatment and management of
comorbidities; consider referral to
geriatrician
Review medication list and minimize
medications as much as possible;
consider involving
a pharmacist
Assess adherence to medications; have
patient bring in medications to
review
Cognition
Screen positive on validated
Assess decision-making capacity and
cognitive screen
ability to consent for treatment
Identiﬁcation of health care proxy and
involve proxy in decision making for
treatment, including signing consent
forms with patient
Delirium risk counseling for patient and
family
Medication review to minimize
medications with higher risk of
delirium
Consider further work-up with
geriatrician or cognitive specialist
Depression
Geriatric Depression Scale . 5 Consider referral for psychotherapy/
psychiatry
Consider cognitive-behavioral
therapy
Social work involvement
Consider pharmacologic therapy
Nutrition
Weight loss . 10%
Nutrition counseling
Referral to nutritionist/dietician
Assess need for extra support for meal
preparation and institute support
interventions if necessary (eg, caregiver,
Meals-on-Wheels)

interventions (38%), medication management (37%), and nutritional interventions (26%). Psychological, mobility, and comorbidity interventions were recommended for approximately 20% of
patients. The ELCAPA study found that geriatric consultation led to
other nononcologic interventions, including a change in prescribed
medications (31%), social support assistance (46%), physiotherapy
(42%), nutritional care (70%), psychological care (36%), and
memory evaluation (21%).141 However, Kenis et al31 reported the
prevalence of nononcologic interventions to be only 25.7% when
these recommendations were provided to treating physicians,
ranging from 20.6% for social status to 56.6% for nutrition. Although each of the above studies reported a general approach to care
inﬂuenced by GA, it is not clear if any speciﬁc algorithm was followed that guided interventions for impairments.
© 2018 by American Society of Clinical Oncology
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Table 3. Randomized Controlled Trials of Geriatric Assessment Under Way
First Author and Location

Design

Population

Intervention Delivery

Management Strategy

Outcomes

Four primary end points:
Study nurse practitioner in Established protocol for
chemotherapy toxicity
referral to the
collaboration with the
(grade 3+), rate of
multidisciplinary team
primary oncologist and
hospitalization, change
based on
clinic nurse
in functional status,
multidisciplinary team
change in psychosocial
input and triggers based
status
on geriatric assessment
results
Soubeyran, 28 regional
Patient randomization
Age 70+ with most solid Geriatrician with nurse
Established protocol
Coprimary end point of
coordination units for
(n = 1,200)
tumor malignancies
follow-up
based on expert input
overall survival and
geriatric oncology (mix
candidate for ﬁrst-/
dimensions of quality of
of sites)
second- line medical
life, response,
treatment
progression-free
survival, other quality of
life, chemotherapy
toxicity, health care
utilization
Puts, multicenter study of Patient randomization
Aged 70+ with most solid Geriatric oncology with
Established protocol
Quality of life costcenters in Canada
(n = 350)
tumor malignancies
nurse follow-up
based on Delphi
effectiveness, function,
starting ﬁrst-/secondconsensus and
chemotherapy toxicity,
line chemotherapy
guidelines
satisfaction, cancer
treatment changes,
survival
Chemotherapy toxicity
Established protocol
Aged 70+ with advanced Study 1: chemotherapy
Two studies: cluster
Mohile, community
(grade 3+), survival,
based on Delphi
toxicity (grade 3+),
solid tumor
randomization by
oncology practices
function
consensus panel and
survival, function
malignancies
oncology practice
afﬁliated with the
Communication,
guidelines
Study 2: communication,
(n = 700) and (n = 528)
University of Rochester
satisfaction, patient,
satisfaction, patient and
NCORP Research Base
and caregiver quality of
caregiver quality of life,
life, health care
health care utilization
utilization
Hurria, City of Hope

2:1 patient
randomization (n =
600)

Age 65+ with any stage
solid tumor
Malignancies starting
a new chemotherapy
regimen (any line)

Abbreviation: NCORP, National Cancer Institute Community Oncology Research Program.

Two studies of experts using Delphi consensus methodology
have described interventions that could be used for each impaired
domain on GA, and this information can guide clinical care.22,32
High-priority recommendations for GA-guided interventions are
outlined in Table 2. Experts recommend partnering with caregivers
to ensure the safety and well-being of older patients with cancer,
especially those with signiﬁcant functional and cognitive impairment. These interventions are supported also by other guideline
panels, including ASCO,118,165 the National Comprehensive Cancer
Network,166 the Society of International Geriatric Oncology,23,101
and the American Geriatrics Society.94,95,167,168
The uptake of GA-driven interventions by the oncologic team
can vary depending on the infrastructure available to implement
the intervention. For example, one study identiﬁed that over 50%
of patients had an impairment identiﬁed by GA; however, only
26% of patients received the recommended intervention when
implementation was dependent upon the treating oncologist.31 On
the other hand, some studies have shown a higher intervention
implementation rate based on the GA results when an infrastructure is in place to execute the interventions.138 Studies are
under way to identify the utility of GA-guided interventions to
improve outcomes of older patients with cancer (Table 3). These
studies will provide a better understanding of how GA-guided
interventions can be best integrated into routine oncology care.
More research is needed for evidence on how to best partner with
caregivers to facilitate GA-guided interventions.14 While evidence
is growing that shows that the functional impairment, depression,
16

and distress of an older patient with cancer increases caregiver
burden and lowers caregiver well-being,24,169,170 more research is
also needed to show if GA can improve caregiver outcomes. Refer
to the case in Box 1 for an example of how to implement this
recommendation; additional cases are available in the Data
Supplement.

PATIENT AND CLINICIAN COMMUNICATION

Over 50% of older patients with advanced cancer experience severe
toxicity in the ﬁrst 3 months of chemotherapy.10 Where data are
limited and risk from treatment is high, older patients with advanced cancer and their caregivers must understand how cancer
treatment (speciﬁcally chemotherapy) can affect quality of life in
light of underlying health status. In this regard, the assessment of
the values and preferences of older patients with cancer is critical to
informed treatment decision making. Is the patient willing to
consider chemotherapy? Is the patient willing to accept treatmentrelated toxicities in exchange for the potential survival beneﬁt the
treatment affords? How important to the patient is maintaining
quality of life and functional independence during treatment?125
Older adults with cancer and their caregivers are presented
with complex information regarding the risks and beneﬁts of
chemotherapy for advanced cancer, but age-related concerns and
outcomes are not usually discussed. Incorporating the GA recommended by this ASCO guideline into the clinical decision-making
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process for older patients with cancer is feasible and helps to identify
conditions that are normally overlooked in routine oncology care
but that are rated as very important to older patients and caregivers.
Providing older patients with cancer and their caregivers and oncologists with a summary of GA information may improve communication about age-related health concerns, patients’ quality of
life, and satisfaction with care, although there is as yet no evidencebased approach for the use of GA to improve communication during
the chemotherapy decision-making process. This is a rich area for
ongoing and future research. For recommendations and strategies to
optimize patient-clinician communication, see Patient-Clinician
Communication: American Society of Clinical Oncology Consensus Guideline.171

HEALTH DISPARITIES

Although ASCO clinical practice guidelines represent expert recommendations on the best practices in disease management to
provide the highest level of cancer care, it is important to note that
many patients have limited access to medical care. Racial and
ethnic disparities in health care contribute signiﬁcantly to this
problem in the United States. Patients with cancer who are members
of racial/ethnic minorities suffer disproportionately from comorbidities, experience more substantial obstacles to receiving care, are
more likely to be uninsured, and are at greater risk of receiving care
of poor quality than other Americans. Many other patients lack
access to care because of their geographic location and distance from
appropriate treatment facilities. Awareness of these disparities in
access to care should be considered in the context of this clinical
practice guideline, and health care providers should strive to deliver
the highest level of cancer care to these vulnerable populations.
With respect to older persons with cancer, in particular, there
is a clear need for research on interventions to optimize the health
of older patients with cancer, especially those who have medical
problems other than cancer or are in the “older-old” (70 to 80
years) and “oldest-old” ($ 80 years) subgroups. In addition,
improved models of care need to be identiﬁed and implemented so
that best practice interventions can be delivered to older adults.
Gaps in knowledge resulting in disparities of care are even more
signiﬁcant for older adults from under-represented backgrounds
due to race, ethnicity, socioeconomic status, or disability. Older
adults are less likely to be referred for expertise-centered consultation, diagnostic evaluation, and/or treatment than younger
patients. This factor may negatively inﬂuence overall cancer
outcomes for this population. Older patients are also particularly
vulnerable to problems that interfere with access to care and
outcomes, such as socioeconomic status (due to being on ﬁxed
incomes and high costs of medical care). Older patients from
under-represented racial groups have even higher disparities in
cancer care delivery, which ultimately lead to poorer outcomes.
The ASCO Health Disparities Committee recently established
the Task Force on Addressing Cancer Health Disparities Among
Older Adults to extend and expand the expertise of the Health
Disparities Committee and to provide strategic guidance on issues
related to older adults who are at risk for cancer, patients with
cancer, and cancer survivors. This task force has since developed
a report that summarizes key challenges contributing to cancer
jco.org

health disparities among older adults and recommended actions to
address these needs. In identifying priority areas for ASCO, the task
force has given special consideration to the needs of older patients
who are particularly vulnerable to poorer outcomes, including
those with multiple chronic conditions, those at lower socioeconomic status, and those from under-represented ethnic and racial
backgrounds.

EXTERNAL REVIEW

The draft recommendations were released to the public for open
comment from January 3, 2017, through January 24, 2018. In
a targeted solicitation, the ASCO Older Adults Work Group
members and Health Disparities Committee members were sent an
e-mail that called their attention to this opportunity to comment
on the draft recommendations. Response categories of “agree as
written,” “agree with suggested modiﬁcations,” and “disagree, see
comments” were captured for every proposed recommendation, with
17 total written comments received across draft recommendations.
A total of 100% of the nine respondents agreed (66.67%) or
agreed with suggested modiﬁcations (33.33%; three written
comments offered) with the draft GA recommendation. For the
recommendation concerning which GA tools should be used,
100% of respondents either agreed (33.33%) or agreed with
suggested modiﬁcations (66.67%; ﬁve written comments) with
the draft recommendation. For the draft life expectancy assessment recommendation, 88.89% of respondents either
agreed (33.33%) or agreed with suggested modiﬁcations
(55.56%; four written comments); 11.11% (one written comment) of respondents disagreed with the draft recommendation.
Finally, for the GA implementation draft recommendation,
88.89% of respondents either agreed (55.56%) or agreed with
suggested modiﬁcations (33.33%; three written comments);
11.11% (one written comment) of respondents disagreed with
the draft recommendation.
The Update Committee co-chairs reviewed comments from
all sources and determined whether to maintain the original draft
recommendations, to revise with minor language changes, or to
consider major recommendation revisions. Any changes were
incorporated prior to Clinical Practice Guidelines Committee ﬁnal
review and approval.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across health
settings. Barriers to implementation include the need to increase
awareness of the guideline recommendations among frontline practitioners and survivors of cancer and caregivers and to provide adequate services in the face of limited resources. The guideline Bottom
Line Box was designed to facilitate implementation of recommendations. The illustrative cases in Box 1 provide examples for how the
recommendations can be implemented; additional cases are available in
the Data Supplement. This guideline will be distributed widely through
the ASCO Practice Guideline Implementation Network. ASCO
guidelines are posted on the ASCO Web site and most often published
in Journal of Clinical Oncology and Journal of Oncology Practice.
© 2018 by American Society of Clinical Oncology
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CONCLUSION AND SUMMARY

GA identiﬁes risk factors for adverse outcomes in older patients
and adds information to standard oncology performance measures.172 Well-designed prospective observational studies have
found that items included in a GA can identify older patients at
greatest risk for chemotherapy toxicity and mortality.27,44,57,173
GA has been found to be feasible in community oncology
clinics.9,27,112 Consensus panels of geriatric oncology experts
have found that several validated tools are able to identify older
patients receiving chemotherapy at highest risk of adverse outcomes and are practical for use, even in busy oncology clinics.22,32
These results are consistent with the growing geriatric oncology
literature and other expert guideline panels.18,23,54,55 Ultimately, the
choice of which tools to use depends on the question being asked,
how GA results will be used, and the resources available for implementation. In this ASCO guideline, the Expert Panel proposes
that, for all patients aged 65+, at a minimum, IADLs to assess
function, comorbidity assessment through history or a validated
tool, a one-item fall question, screening for depression and nutrition,
and a brief cognitive screening tool (such as Mini-Cog) should be
administered (Box 2). In addition, for older patients at risk for or
having cancer, clinicians can use one or more of the validated prediction tools listed at ePrognosis to reliably estimate life expectancies
when making testing or management decisions. GA-based tools are
available that provide speciﬁc estimates for chemotherapy toxicity
(CARG and CRASH) and can help to identify those patients at
highest risk for early mortality (G8 and VES-13).
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