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Abstract

To improve the care of older adults with cancer, the traditional approach to clinical trial design needs to be reconsidered.
Older adults are underrepresented in clinical trials with limited or no information on geriatric-specific factors, such as cogni-
tion or comorbidities. To address this knowledge gap and increase relevance of therapeutic clinical trial results to the real-life
population, integration of aspects relevant to older adults is needed in oncology clinical trials. Geriatric assessment (GA) is a
multidimensional tool comprising validated measures assessing specific health domains that are more frequently affected in
older adults, including aspects related to physical function, comorbidity, medication use (polypharmacy), cognitive and psy-
chological status, social support, and nutritional status. There are several mechanisms for incorporating either the full GA or
specific GA measures into oncology therapeutic clinical trials to contribute to the overarching goal of the trial. Mechanisms
include utilizing GA measures to better characterize the trial population, define trial eligibility, allocate treatment receipt
within the context of the trial, develop predictive models for treatment outcomes, guide supportive care strategies, personal-
ize care delivery, and assess longitudinal changes in GA domains. The objective of this manuscript is to review how GA meas-
ures can contribute to the overall goal of a clinical trial, to provide a framework to guide the selection and integration of GA
measures into clinical trial design, and ultimately enable accrual of older adults to clinical trials by facilitating the design of
trials tailored to older adults treated in clinical practice.

Treatment paradigms in oncology are continually evolving and
driven by advances made through clinical trials. Over time,
these advances have yielded significant improvements in clini-
cal outcomes and treatment tolerability (1). However, progress
has disproportionately been observed in younger patients, and
older adult populations have derived less overall benefit (2).
One reason for this disparity is that, historically, the

populations enrolled in clinical trials do not reflect the actual
populations affected with the disease, and generally, older
adults are underrepresented in oncology clinical trials (3-5).
This disparity creates a knowledge gap regarding the benefit
and tolerability of treatments in older adults because results
from younger, healthier populations cannot necessarily be
extrapolated to older patients. Additionally, the aging process is
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heterogeneous; older adults of the same chronologic age may
have different physiologic ages and varying degrees of other
health issues, such as comorbidities, physical function, psycho-
logical health, cognitive function, and social support (6,7).
Reporting solely the chronologic age of older trial participants
does not describe their overall health status and does not allow
clinicians to fully understand the characteristics of the older
patients enrolled (8). In 2013, the Institute of Medicine (IOM) rec-
ognized these gaps and emphasized the need to improve the
quality of care of older adults with cancer. Specific recommen-
dations were to 1) increase the representation of older adults in
trials, particularly those who are frail or have other comorbid-
ities; 2) expand the information gathered about the characteris-
tics of older adults enrolled on trials (eg, comorbidities, physical
and cognitive function); and 3) incorporate clinical trial end-
points important to older adults (eg, impact of treatment on
physical and cognitive function) (9).

Clinical trial design must adopt novel tools and strategies to
meet the IOM recommendations and close the evidence gap for
older adults. Integration of geriatric assessment (GA) into oncol-
ogy clinical trials represents such a strategy. GA can facilitate
the collection of more detailed information of older trial partici-
pants’ characteristics and overall health status and plays a crit-
ical role in addressing the knowledge gaps previously identified
(10). The GA is a compilation of validated tools that assesses
multiple health domains, including functional status and physi-
cal function, comorbid conditions, polypharmacy, cognitive
function, psychological status, social support, and nutritional
status. GA detects vulnerabilities that are routinely missed by
standard oncology assessments (11,12). Numerous studies have
demonstrated the feasibility of integrating GA into oncology
care (13-15) including cooperative group clinical trials (16).
Importantly, growing evidence shows that vulnerabilities
detected by GA measures predict chemotherapy toxicity across
varied settings and tumor types (17-19) and survival in older
adults with cancer (20). GA can guide management interven-
tions targeting identified vulnerabilities thereby tailoring sup-
portive care to enhance resilience (eg, implementing physical
therapy for older patients with impaired physical function) (21).
More recently, randomized trials have shown that integration of
the GA with GA-guided management interventions into oncol-
ogy care improves communication about aging-related con-
cerns between older patients and their oncologists (22) and
reduces severe chemotherapy toxicity (23,24). With the mount-
ing evidence of GA benefit, national guidelines now recommend
the use of GA in the care of older adults with cancer (6,7).

As GA is increasingly recommended for use in clinical prac-
tice (6), it is timely and imperative that GA measures are used in
National Cancer Institute and industry-sponsored clinical trials.
These measures can assist oncologists in determining if the
populations studied are reflective of those seen in practice and
can provide meaningful information on which subsets of older
adults are more or less likely to experience treatment benefits
or toxicity. GA tools are also critical for moving beyond using
chronologic age to define fitness and to facilitate trial design
that provides treatment and management strategies for vulner-
able and frail patients who have largely been excluded from
trial participation. Ultimately, inclusion of GA measures into
clinical trials may facilitate further uptake of GA use in routine
clinical practice, as oncologists would assess patients with GA
measures to compare and match with clinical trial populations.
Additionally, this may enable inclusion of GA variables into
larger datasets, such as cancer registries, or real-world datasets
such as CancerLinQ.

Successful integration of GA measures into oncology clinical
trials requires thoughtful consideration of the overall goal of
the trial and how inclusion of GA measures could contribute to
that goal. This manuscript describes recommendations devel-
oped by members of the Study Design Working Group that par-
ticipated in the National Cancer Institute Virtual Workshop
conducted in April 2021, supported by the Cancer MoonshotSM

Network for Direct Patient Engagement Implementation Team.
The purpose of this manuscript is to outline a framework for
investigators when they are considering how GA may contrib-
ute to a clinical trial and detail various approaches to integrat-
ing GA into the clinical trial design. The concepts presented
apply broadly to therapeutic clinical trials including older adults
and should be considered for NIH-sponsored as well as
industry-funded trials.

Detailed Considerations When Integrating GA
Into Oncology Clinical Trials

Consideration 1: How Can GA Measures Contribute to
the Goal of the Clinical Trial?

There are several key ways that GA information can contribute
to the overall goal of the clinical trial (Table 1).

1) Better characterize the patient population: When consider-
ing an older adult for a specific cancer treatment option, a
clinician may refer to the published characteristics of
enrolled participants. However, most clinical trials report
only chronologic age and performance status (PS), despite
substantial evidence that age and PS alone do not
adequately describe the health status of older adults
(17,18,25). A clear role for GA in clinical trials is to describe
the health status at baseline for enrolled older participants
(eg, cognitive function, psychological health, detailed
comorbidities). This would allow clinicians to better com-
pare the characteristics of trial participants to older patients
who they are considering for a specific treatment regimen
in clinical practice. For example, in the FOCUS2 study (26), a
2 x 2 randomized study assessing the benefit of dose-
reduced chemotherapy in older adults with metastatic col-
orectal cancer deemed not fit for full-dose chemotherapy by
their oncologists, investigators gathered GA measures after
enrollment to better understand the characteristics of the
patients deemed ineligible for standard chemotherapy and
to conduct secondary analyses exploring correlation of GA
measures with treatment overall utility

2) Define eligibility for the clinical trial: Defining eligibility cri-
teria is critical to successful clinical trial design and inter-
pretation of results. Though age is infrequently used to
explicitly exclude older adults, other restrictive criteria,
such as performance status, prior malignancy, or strict
organ function criteria, have resulted in de facto exclusion
of older adults with cancer. Recent efforts to “modernize”
eligibility criteria are important to increase opportunities
for enrollment of older patients (27-29). Beyond removing
eligibility barriers, there is an increasing interest in defining
fitness for clinical trials to move beyond reliance on age as a
primary criterion (30). Fitness describes the overall health
status of an older adult and can range from fit (excellent
overall health status) to frail (poor overall health status
with decreased physiologic reserve). It is important to rec-
ognize that although individuals are typically categorized
on this spectrum (eg, fit, vulnerable, frail), the fitness–frailty
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construct is a continuum of varying degrees of vulnerability.
Use of GA measures provides an evidence-based character-
ization of fitness to minimize age bias and facilitate the
design of trials that avoid over- or undertreatment. For
investigators aiming to target a specific population of older
adults, integration of GA measures or a GA screening meas-
ure [eg, the Geriatric-8 (G8) (20)] could facilitate inclusion or
exclusion of specific older adult groups. For example, if an
investigator is aiming to test a de-escalated therapy option
for frail older patients, GA measures could be included in
the eligibility criteria to ensure that fit older adults are not
enrolled. One example of this approach is the ongoing
Eastern Cooperative Oncology Group (ECOG)-American
College of Radiology Imaging Network (ACRIN) GIANT trial
(EA2186; NCT04233866), where 2 modified and/or dose-
reduced treatment options are being evaluated in older
adults with metastatic pancreatic cancer deemed vulner-
able. Hence, investigators chose a validated screening GA to
exclude both fit and frail patients and only include older

adults who met their screening GA definition of vulnerable.
Utilizing GA-guided eligibility criteria to design trials for fit,
vulnerable, and frail older adults will increase opportunities
for clinical trial accrual

3) Utilize GA measures to predict treatment outcomes:
Capture of GA variables at baseline can help identify charac-
teristics related to treatment outcomes (eg,, treatment tox-
icity) or survival outcomes based on more detailed patient
aspects captured by the GA. Multiple prior studies in geriat-
ric oncology have sought to characterize baseline variables,
including GA measures, that are predictive of treatment-
related toxicity (17,18) and overall survival (31). In many of
these models, information from the GA improves outcome
prediction as compared with more traditional methods,
such as use of chronologic age and/or PS alone. Clinical
implications include the development of indices that can be
used in practice to guide treatment such as the simplified
GA for older adults with diffuse large cell lymphoma (32),
the chemotherapy toxicity prediction calculators (17,18,33),
or recent data supporting the added value of geriatric meas-
ures to mortality prediction models in acute myeloid leuke-
mia (34). Identification of subsets likely to experience
greater toxicity or shorter survival can also guide interpreta-
tion of therapeutic trial data and adaptive trial design.
Additionally, this information could contribute to a more
detailed understanding of the mechanistic underpinnings
of toxicity risk

4) Utilize GA as the intervention to personalize cancer treat-
ment: Personalized medicine often refers to the selection of
treatment regimens based on cancer-specific aspects.
However, tailored treatment approaches could be developed
based on patient-level characteristics of older adults. For
example, the GA could be used within the construct of the
clinical trial to define patient-level characteristics for treat-
ment allocation, such as fit patients assigned to receive a
more intensive regimen as compared with vulnerable or
frail patients. One such example using GA in this manner
was led by Corre and colleagues (35,36). In this study of
patients aged 70 years and older with advanced lung cancer,
patients were randomly assigned to GA intervention (treat-
ment allocation based on GA results) or usual care (treat-
ment based on PS and chronologic age alone). This study
demonstrated that utilizing the GA to guide treatment allo-
cation was a more appropriate method for selecting treat-
ment as compared with the traditional method (age and PS)
and reduced treatment toxicity without compromising sur-
vival (36).

5) Employ the GA to guide supportive care interventions: As
described, the GA identifies vulnerabilities previously unde-
tected by the oncology team (11,12), allowing clinicians to
intervene on GA impairments to potentially optimize out-
comes for older patients. Recent examples of this study
design include the GAP-70 -Geriatric Assessment for Patients
70 years and Older (GAP70þ) (24) and GAIN-Geriatric
Assessment-Driven Intervention (GAIN) (23) trials, which
demonstrated reduced chemotherapy-related toxicities in
their GA-based intervention arms. These studies incorporated
validated GA measures that are known to predict treatment
toxicity and employed GA-guided management interventions
targeting the identified vulnerabilities to decrease chemo-
therapy toxicity.

6) Utilize GA as an intervention to test risk-adapted care deliv-
ery strategies: In addition to adapting treatment to

Table 1. Utilizing geriatric assessment (GA) measures in clinical trial
design and how approaches may contribute to overarching trial goal

Roles for GA measures What is the goal?

Characterize the patient popu-
lation

(“Ideal Table 1” for clinical
trial manuscripts)

• Enhance interpretation and gen-
eralizability of study results (ie,
providers can determine if study
results apply to individual
patient).

• Analyze subsets that benefit
more or less from study inter-
vention or experience greater or
lesser toxicity.

• Facilitate adaptive design (ie,
adapting trial eligibility based on
observed toxicity or outcomes).

Define eligibility • Include only patients fit enough
for specific treatment (ie, ruling
in fit patients).

• Exclude only patients who are
frail.

• Study patients who are vulner-
able or prefrail (ie, exclude fit
and frail).

Predict treatment outcomes • Develop predictive models.
• Inform future inclusion and

exclusion criteria.
Utilize GA as the intervention

to personalize cancer
treatment

• Test tailored treatment
regimens.

Utilize GA as the intervention
to guide supportive care

• Test strategies to intervene on
GA identified vulnerabilities to
enhance quality of life, treat-
ment tolerance, or resilience.

Utilize GA as the intervention
to guide care delivery

• Test care models to improve out-
comes for patients at risk for
toxicity or increased health-care
utilization.

• Use GA information to inform
caregiver interventions.

Utilize GA as outcome
measures

• Evaluate treatment tolerability.
• Evaluate survivorship trajecto-

ries of function or frailty.
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vulnerable or frail older adults, age-friendly care delivery
interventions can be tested to improve outcomes for older
adults. For example, older adults are at higher risk of com-
plications during cancer treatment including health-care
utilization. The risk of hospitalization during or after treat-
ment is a particular concern with 20%-30% of older adults
receiving chemotherapy at risk for hospitalization during
therapy (17,24,37). Older adults with vulnerabilities or frailty
are at particularly high risk. Utilizing geriatric measures to
identify those at higher risk of poor outcomes can facilitate
testing novel models of care, such as navigation, modified
visit scheduling, novel methods for heightened symptom
monitoring (eg, digital reporting), or enhanced supportive
care strategies, to decrease the risk of hospitalization.

7) Utilize GA as an outcome measure: As described in the IOM
report, there is a need for increased integration of clinical trial
endpoints important to older adults (38). In addition to tradi-
tional clinical trial outcomes, many older adults also care about
the maintenance of their independence, including preservation
of physical and cognitive function. Integration of relevant GA
variables at multiple time points longitudinally throughout a
clinical trial would capture these types of endpoints as out-
comes prioritized by many older adults, thus allowing clini-
cians to better counsel older patients regarding the risks
related to loss of independence, cognitive decline, development
of frailty characteristics, and other aspects important for older
adults that may occur with cancer treatment (39). Additionally,
grade 2 adverse events with clinical significance may also be
more important in contributing to change in functional out-
comes for older adults (eg, grade 2 neuropathy contributing to
falls or loss of independence). The previously mentioned
GIANT trial (NCT04233866) is also evaluating how treatment
regimens impact these important GA aspects, thus investiga-
tors chose to also include repeat modified GA every 8 weeks
throughout the trial.

Consideration 2: Which GA Measures Should We
Include?

Selection of geriatric measures to include in clinical trials should
match the study goal(s). Measure selection should consider valid-
ity and reliability, data to support use in the intended study popu-
lation or setting, and measure performance characteristics. In
general, use of established, validated measures is preferred, if
available. This provides the opportunity to benefit from what is
already known about the measure to enhance the likelihood that
it will perform sufficiently to meet the study objective.

Types of geriatric measures vary widely and are fit for differ-
ent purposes. In general, they range from a full GA [battery of
tests including the 4 cardinal domains of function, comorbid or
physical health, socio-environmental health, and psychological
status; ie, Cancer and Aging Research Group [CARG] GA (17)],
abbreviated or simplified sets of geriatric measures typically
including 2-3 geriatric domains [ie, myeloma frailty index (40)],
geriatric screening tools that typically include less than 15 ques-
tions that identify individuals at high risk for specific outcomes
[ie, Vulnerable Elders Survey-13 (41), G8 (42), or CARG chemother-
apy toxicity tool (17)], and single domain measures [ie, gait speed
(43), activities of daily living, cognitive screen]. CARG has devel-
oped a summary list of GA measures that can be considered for
use in clinical trials with referenced examples where available
(CARG Measures Core; www.mycarg.org). Characterization of
frailty may also be considered depending on the study goal. GA

measures can be used to assist in the characterization of frailty,
but there are distinct approaches to define frailty in geriatrics (44).
The 2 most common approaches include a phenotypic method or
deficit accumulation method. Fried’s phenotype model—which
includes weight loss, poor grip strength, slow gait speed, low
physical activity, and self-reported exhaustion—has been used in
multiple oncology settings (45). A deficit accumulation frailty
index is a summary measure of vulnerability that can character-
ize populations as nonfrail (robust), prefrail, and frail by quantify-
ing age-related deficits in health (ie, clinical signs, symptoms,
diseases, lab abnormalities, health behaviors) as a proportion of
the total number measured. This approach, often referred to as
the Rockwood model, typically evaluates 30 or more variables
across varied health domains to calculate a robust frailty
index (46). An advantage of this approach is that it does not
prescribe the specific variables to be assessed, and the ratio of
vulnerabilities to measured characteristics can be analyzed as
categories (nonfrail robust, prefrail, and frail using standard
thresholds) or on a continuum. A disadvantage of this approach
is that it can be challenging to calculate in a clinical setting at
the point of care. This approach has been applied using the CARG
GA and is predictive of grade 3 or higher toxicity of chemotherapy
(44). Both approaches have been tested in oncology populations
and are predictive of clinical outcomes such as toxicity and
survival (47,48). In the context of clinical trial design, each
has advantages and disadvantages to be considered, including
practical considerations such as resources required for data
collection.

Examples of geriatric measures used for different purposes in
clinical trials are highlighted in Table 2 (49-61). To achieve the
goal of describing the patient population, a full GA battery may
be optimal to highlight performance on multiple domains of
function. Similarly, when developing predictive models in geriat-
ric populations, use of a GA battery provides the opportunity to
ensure that all relevant vulnerabilities are included. If the goal is
to utilize geriatric measures to define eligibility for a trial, various
strategies may be considered ranging from the use of geriatric
screening tools such as the G8 or the use of core measures that
define vulnerability or fitness in a given setting. Careful consider-
ation should be given to the study population that is intended for
the trial. For example, a trial testing an intensive therapeutic
strategy that intends to enroll physically fit individuals might
utilize an objective physical performance measure such as the
short physical performance battery (62,63) to “rule in” eligible
patients. The short physical performance battery reliably pre-
dicts outcomes for older adults with established impairment
thresholds and is a more sensitive characterization of physical
function than commonly used self-report surveys (64,65). By con-
trast, a study that intends to exclude physically frail older adults
might utilize a self-report measure such as the basic activities of
daily living. Finally, when considering the use of geriatric meas-
ures as outcomes, a measure should be chosen that is sensitive
to change over the time frame planned.

Measure selection should also consider the disease setting.
For example, prevalence estimates of impairment may differ
using the same measure in a population of patients with
advanced pancreatic cancer vs those being evaluated for adju-
vant breast cancer therapy. Accordingly, the utility of measures
may differ to achieve the same study goal. Further, the thresh-
olds that predict outcomes may differ using the same measure
based on the natural history of a given disease and the type of
treatment planned. Where possible, using the existing literature
evaluating geriatric measures in a specific disease or treatment
setting can guide measure selection in trial design.
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Table 2. Considerations for use of geriatric measures in clinical trials

Role of GA measures in
trial design Rationale Considerations

Study examples and
resources Strategies and measures

Characterize the patient
population

• Understanding base-
line heterogeneity can
help with translation
of results to patients in
the clinic.

• Can use in adaptive
trial design or pre-
planned subset analy-
ses to evaluate who is
more or less likely to
benefit.

• How will the informa-
tion be used in the con-
text of the study
analyses and
interpretation?

• What is known in this
disease or treatment
setting to inform meas-
ure selection?

• Chronic lymphocytic
leukemia treatment for
older adults
(Supplemental Table 3,
available online, with
GA results) (49)

• Full multidomain GA
battery (ie, CARGa/
Alliance (16) or ECOG
GA)

• Selected GA measures
depending on domain
of interest for specific
population

Define eligibility: identify
older patients who
may be more vulner-
able to adverse
outcomes

• GA-based measures
can be included as eli-
gibility to enroll vul-
nerable older adults
onto trials (historically
often done with age or
PS) or to enroll fit
patients and so forth.

• Key point in selecting
measures: what is the
intended use of the eli-
gibility measures?

• To exclude frail
• To include fit
• To focus on vulner-
able or prefrail

• GAP70þ study:
included patients with
at least 1 GA domain
impairment other than
polypharmacy (24)

• GIANT (EA2186): a trial
evaluating 2 regimens
for advance pancreatic
cancer in patients aged
70 years and older with
mild to moderate
abnormalities on GA

• IFM2020-05 study (mul-
tiple myeloma): select-
ing nonfrail but
transplant-ineligible
patients for triplet vs
quadruplet
NCT04751877

• Full GA to evaluate GA
domains (1 or more
positive)

• Limited set of GA
measures known to
predict adverse out-
comes in specific popu-
lations (multiple
myeloma (40), lym-
phoma, gynecologic
oncology)

• Screening items [G8
(20) or VES-13 (41)]

GA measures as out-
comes: include as a
study aim to examine
the effect of interven-
tion on GA measures

• Outcomes as captured
by GA measures are
important endpoints
for older adults (eg,
function, cognition).

• Should be sensitive to
change over time.

• Statistical plan prespe-
cifies approach (change
score vs dichotomous
decline outcome vs
longitudinal modeling
vs time to
deterioration).

• Applicable to therapeu-
tic and survivorship
studies.

• GA and global HRQOL
are not interchange-
able although care
should be taken to
minimize overlap in
PRO items.

• Careful selection of
measures to minimize
overlap and participant
survey burden.

• Review of endpoints in
geriatric oncology trial
design (38)

• Phase 1 and 2 trial of
partial breast radiation
on QOL and GA in older
adults (50)

• Change in GA meas-
ures after acute mye-
logenous leukemia
therapy in CALGB
361006 (39)

• Specific measures vali-
dated for that outcome
(eg, IADL for function,
SPPB for physical per-
formance), and data to
support that measure
can capture change
over time or be valua-
ble for group
comparisons

• Need to leverage data
on function that is col-
lected as part of a QOL
instrument that is
often not analyzed
(EORTC QLQ-C30)

• Need to understand
decline in functional
outcomes and markers
of resilience

Evaluate a GA-based
model as an
intervention

Two main ways that the
GA is integrated into
the trial design as an
intervention:

1) GA can guide the allo-
cation of cancer
treatment.

2) GA can guide GA-
directed management

• What is known about
the GA in the specific
treatment setting to
inform how GA influ-
ences treatment allo-
cation (eg, use
established toxicity
prediction model to
allocate patients into

1) GA treatment alloca-
tion intervention:
• ESOGIA-GFPC-

GECP 08-02 (35)
• ELAN-FIT and

ELAN-UNFIT (51,52)
2) GA supportive care

intervention:
• COACH (22)

• Tools that incorporate
GA measures to risk
stratify (eg, CARG tox-
icity tool) (17,18)

• Selection of tools as
appropriate for the
specific patient popula-
tion under study

(continued)
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Finally, measure selection should also take into considera-
tion the setting in which the study will be conducted. For exam-
ple, studies planned to enroll patients from community sites or
resource-limited settings may benefit from selection of vali-
dated measures that are time efficient and require limited train-
ing to administer. Consideration should be given to utility of
measures across diverse patient populations.

Consideration 3: At What Time Point(s) in the Trial
Should Specific GA Measures Be Integrated?

Figure 1 highlights time points for measure integration into
clinical trial design based on the intended use of the meas-
ures. It should be noted that GA measures may serve multi-
ple roles in a single clinical trial although the individual
measures chosen to achieve these roles may differ. The tim-
ing required for the collection of GA information may also

inform the choice of a measure. For example, measures used
for eligibility are obtained before trial enrollment. A focus on
those used in usual care or those easier to implement into
usual care will minimize barriers in screening. Measures used
as outcomes during the course of the trial should match the
opportunities for data collection and the research question.
For example, evaluation of change in physical function at a
specific single-time posttreatment may be suited to self-
report and objective measures of strength and mobility
obtained in an in-person study visit. Alternatively, assessing
the trajectory of functional change during therapy may
require repeated self-report measures collected virtually
between study visits.

More broadly, there are opportunities to integrate GA into
study design across the drug development and treatment con-
tinuum, though some approaches may be more appropriate in
different phases.

Table 2. (continued)

Role of GA measures in
trial design Rationale Considerations

Study examples and
resources Strategies and measures

(supportive care, care
delivery, etc.).

low, medium, high risk
of toxicity groups and
tailor treatment
approach by risk
group)?

• Consideration for how
fit, vulnerable, frail is
defined for the specific
population under
study; how impair-
ments in different GA
domains might not all
equally contribute to a
patients’ vulnerability.

• GAP 70þ (24)
• GAIN (23)

• Models for integrating
GA-directed manage-
ment into oncology
care (7,53)

Examine relationships
between aging-related
conditions and toler-
ability of therapeutic
strategies

• GA measures can help
increase understand-
ing of how baseline
patient characteristics
are associated with tol-
erability; this can help
physicians and
patients make treat-
ment decisions and
improve informed
consent.

• Defining tolerability
endpoints is important
prior to choosing GA
measures.

• HRQoL could be an
endpoint in this type of
study but is not the
baseline tool.

• Choosing specific GA
domains rather than
the entire GA can be
considered (54).

• Frailty assessments
based on GA domains
have also been used
(55).

• Serial GAs (at baseline
and at follow-up inter-
vals) can also be con-
sidered in these study
designs as functional
outcomes are key for
assessing tolerability
(see GA as outcomes
above).

Cytotoxic therapy:

1) CARG chemotoxicity
(17, 19)

2) CRASH toxicity study
(33)

Surgery:

1) MPI (56)

2) Pre-operative assess-
ment in elderly
(PACE) (57)

Radiotherapy:

1) GA to predict treat-
ment tolerance for
head and neck and
lung cancer (58)

2) Serial GA to charac-
terize QOL during
treatment for head
and neck cancer (59)

• CARG chemotherapy
toxicity calculator (17-
19)

• CRASH toxicity calcula-
tor (33)

• PACE: Pre-operative
assessment in elderly
cancer patients) (60)

• MPI (61)
• GA measures (used as

the predictive tool
alone in some studies)
(eg, ADLs)

• Abbreviated screening
tools such as G8 (20) or
VES-13 (41)

aCancer and Aging Research Group; www.mycarg.org. ADLs ¼ activities of daily living; CALGB ¼ Cancer and Leukemia Group B; CARG ¼ Cancer and Aging Research

Group; CRASH ¼ Chemotherapy Risk Assessment Scale for High-Age Patients; ECOG ¼ Eastern Cooperative Oncology Group; EORTC QLQ ¼ European Organization for

Research and Treatment of Cancer Quality of Life Questionnaire; G8 ¼ Geriatric 8; GA ¼ geriatric assessment; HRQOL ¼ health-related quality of life; IADL ¼ instrumen-

tal activities of daily living; MPI ¼ Multidimensional Prognostic Index; NCT ¼ National Clinical Trial; PACE ¼ preoperative assessment of cancer in the elderly; PRO ¼
patient-reported outcome; PS ¼ performance status; QOL ¼ quality of life; SPPB ¼ Short Physical Performance Battery; VES ¼ Vulnerable Elders Survey.
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In summary, the integration of GA measures into oncology
clinical trial design is a key step to improving our knowledge
base about treatment tolerability and efficacy for older adults
with cancer and, ultimately, for expanding generalizability to
real-world older adult populations. There are several approaches
to consider in determining how the collection of GA measures
will contribute to the overall goal of the trial. We have high-
lighted commonly used approaches, such as gathering GA infor-
mation to better describe the study population, defining
enrollment criteria, prescribing treatment allocation in the trial
design, better understanding and predicting treatment outcomes
such as treatment toxicity or survival, guiding supportive care
interventions for identified GA impairments, personalizing care
delivery, and assessing for longitudinal change in health status.
These approaches are not exclusive, and several successful stud-
ies have incorporated GA measures in 2 or more of these
described approaches, depending on the overall goal of the study.
Depending on the approach used and the objective of the study,
the complement of GA measures collected and time points of the
collection will vary and should be thoughtfully considered to
minimize participant burden while optimizing data collection to
fully capture the heterogeneity of older trial participants.
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