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Purpose: Our objective was to review the utility of pretreat-
ment comprehensive geriatric assessment (CGA) and its
impact on decision making regarding choice and intensity
of oncologic therapeutic regimens for older, frail, or poor-
functional-status patients, as well as using this prospective
assessment to predict chemotherapy-related toxicities. Da-
tabase searches were conducted in Medline, PubMed, and
Ovid for clinical studies, review articles, and journal publica-
tions. Search terms included geriatric assessment, medical
oncology, chemotherapy, frailty, toxicity, and functional sta-
tus. Thirty-seven pertinent articles were retrieved and serve
as the basis for this clinical review.

Observations: CGA is an important tool for examining as-
pects of frailty and functional status that are not captured
by traditional performance status measures. These findings

may then be used in selection of appropriate therapeutic
regimens for a given patient that are efficacious and tolera-
ble. Such pretreatment assessments also have been used in
predicting therapy-related toxicities.

Conclusions: Frail and older patients are common in
oncology practices and are at high risk for therapy-
related toxicities because of comorbidities and physiologic
changes, presenting a considerable clinical challenge. CGA
establishes evidence-based strategies to better assess
the functional status of such patients and is predictive for
chemotherapy-related toxicities in this vulnerable group.
Despite publications on these measures in the oncology lit-
erature, there is limited evidence-based research to dem-
onstrate the utility of CGA by practicing oncology providers
and how to implement it into practice.
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ge is a well recognized risk factor for
Acancer development. The population

of older Americans is growing, and by
2030, 20% of the US population will be aged
> 65 years.! While 25% of all new cancer cases
are diagnosed in people aged 65 to 74 years,
more than half of cancers occur in individu-
als aged > 70 years, with even higher rates in
those aged > 75 years.? Although cancer rates
have declined slightly overall among people
aged > 65 years, this population still has an
11-fold increased incidence of cancer com-
pared with that of younger individuals.® With a
rapidly growing older population, there will be
increasing demand for cancer care.

Treatment of cancer in older individuals
often is complicated by medical comorbidi-
ties, frailty, and poor functional status. Distin-
guishing patients who can tolerate aggressive
therapy from those who require less intensive
therapy can be challenging. Age-related phys-
iologic changes predispose older adults to an
increased risk of therapy-related toxicities, re-
sulting in suboptimal therapeutic benefit and
substantial morbidity. For example, cardio-
vascular changes can lead to reduction of the
cardiac functional reserve, which can increase
the risk of congestive heart failure. Similarly,
decline in renal function leads to an increased
potential for nephrotoxicity.* Although patients
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may be of the same chronologic age, their
performance, functional, and biologic status
may be quite variable; thus, tolerance to ag-
gressive treatment is not easily predicted. The
comprehensive geriatric assessment (CGA)
may be used as a global assessment tool to
risk stratify older patients prior to oncologic
treatment decisions.®

Health care providers (HCPs), including
physician assistants, nurse practitioners, clini-
cal nurse specialists, nurses, and physicians,
routinely participate in every aspect of can-
cer care by ordering and interpreting diagnos-
tic tests, addressing comorbidities, managing
symptoms, and discussing cancer treatment
recommendations. HCPs in oncology will con-
tinue to play a vital role in the coordination
and management of older patients with can-
cer. However, in general, CGA has not been
a consistent part of oncology practices, and
few HCPs are familiar with the benefits of CGA
screening tools.

WHAT IS GERIATRIC ASSESSMENT?

Geriatric assessment is a multidisciplinary,
multidimensional process aimed at detect-
ing medical, psychosocial, and functional is-
sues of older adults that are not identified
by traditional performance status measures
alone. It provides guidance for management of



identified problems and improvement in qual-  TABLE 1 Cancer and Aging Research Group
ity of life.>* CGA was developed by geriatri-  Chemotherapy Toxicity Risk Scoring Tool®!

cians and multidisciplinary care teams to

evaluate the domains of functional, nutritional, TSk Factor Variables s
cognitive, psychosocial, and economic sta-  pgeqs 72y 2
tus; comorbidities; geriatric syndromes; and
mood, and it has been tested in both clinics Gastrointestinal or genitourinary cancer 2
and hospitals.” Although such assessment re-
quires additional time and resources, its goals Standard-dose chemotherapy 2
are to identify areas of vulnerability, assist in Multidrug chemotherapy regimen 2
clinical decisions of treatable health problems,
and guide therapeutic interventions.® In on- Anemia (male, < 11 hemoglobin; female, < 10 hemoglobin) 3
cology practice, the assessment not only ad-
dresses these global issues, but also is critical Creatinine clearance (based on ideal weight) 3
in predicting toxicity and survival outcomes in 51 el i renteus 6 3
older oncology patients.

Hearing impairment (fair/poor/deaf) 2
COMPONENTS OF CGA
Advancing age brings many physiologic, psy- Limitation in walking 1 block (some or severe) 2
ChOSOCIa_l’ and ,funCtlonal challenges,_ and a Difficulty with medication management (small or great) 1
cancer diagnosis only adds to these issues.
CGA provides a system of assessing older and/ Decrease in social activities due to impaired physical or emotional 1
or frail patients with cancer through specific health
domamg to Identlfy. ISSl.JeS thét .are no,t apparent Chemotherapy Risk Category Total Score
on routine evaluation in a clinic setting before
and during chemotherapy treatments. These Low 0-5
domains include comorbidity, polypharmacy,
functional status, cognition, psychological and Intermediate 6-9
social status, and nutrition.? ]

High >10

Comorbidity

The prevalence of multiple medical problems
and comorbidities, including cancer, among
people aged > 65 years is increasing.® Stud-
ies have shown that two-thirds of patients with
cancer had > 2 medical conditions, and nearly
one quarter had > 4 medical conditions.™ In
older adults, common comorbidities include
cardiovascular disease, hypertension, diabe-
tes mellitus, and dementia. These comorbidi-
ties can impact treatment decisions, increase
the risk of disease, impact treatment-related
complications, and affect a patient’s life expec-
tancy.!" Assessing comorbidities is essential to
CGA and is done using the Charlson Comor-
bidity Index and/or the Cumulative lliness Rat-
ing Scale.

The Charlson Comorbidity Index was orig-
inally designed to predict 1-year mortality on
the basis of a weighted composite score for
the following categories: cardiovascular, en-
docrine, pulmonary, neurologic, renal, hepatic,
gastrointestinal, and neoplastic disease.' It is
now the most widely used comorbidity index

and has been adapted and verified as applica-
ble and valid for predicting the outcomes and
risk of death from many comorbid diseases.
The Cumulative lliness Rating Scale has been
validated as a predictor for readmission for
hospitalized older adults, hospitalization within
1 year in a residential setting, and long-term
mortality when assessed in inpatient and resi-
dential settings.®

Polypharmacy

Polypharmacy (use of > 5 medications) is com-
mon in older patients regardless of cancer di-
agnosis and is often instead defined as “the
use of multiple drugs or more than are medi-
cally necessary.”"® The use of multiple medica-
tions, including those not indicated for existing
medical conditions (such as over-the-counter,
herbal, and complementary/alternative med-
icines, which patients often fail to declare to
their specialist, doctor, or pharmacist) adds to
the potential negative aspects of polypharmacy
that affect older patients.'”
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TABLE 2 Chemotherapy Risk Assessment Scale for
High-Age Patients (CRASH)*

Predictor Variables Points
Hematologic
Diastolic blood pressure > 72 mm Hg 1
IADL score 10-25 1

LDH > 459 IU/L

Chemotoxicity score?
0.45-0.57 1
> 0.57 1

Nonhematologic
ECOG performance status

1-2 1
3-4 2
MNA score < 28 2
MMS score < 30 2
Risk Category for Chemotherapy-Related Toxicities Total Score
Low <3
Medium low 4-6
Medium high 7-9
High >9

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IADL, instrumental activities
of daily living; LDH, lactate dehydrogenase; MMS, Mini-Mental Status Examination; MNA,
Mini-Nutritional Assessment; ULN, upper limit of normal.

aDetermined from specific chemotherapy regimen

Patients with cancer usually are prescribed
an extensive number of medicines, both for
the disease and for supportive care, which
can increase the chance of drug-drug inter-
actions and adverse reactions.'® While these
issues certainly affect quality of life, they
also may influence chemotherapy treatment
and potentially impact survival. Studies have
shown that the presence of polypharmacy has
been associated with higher numbers of co-
morbidities, increased use of inappropriate
medications, poor performance status, decline
in functional status, and poor survival.'®

Functional Status

Although Eastern Cooperative Oncology
Group (ECOG) performance status and Kar-
nofsky Performance Status are commonly
used by oncologists, these guidelines are
limited in focus and do not reliably measure
functional status in older patients. Functional
status is determined by the ability to perform
daily acts of self-care, which includes assess-
ment of activities of daily living (ADLs) and
instrumental activities of daily living (IADLs).
ADLs refer to such tasks as bathing, dress-
ing, eating, mobility, balance, and toileting.'®
IADLs include the ability to perform activities
required to live within a community and in-
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clude shopping, transportation, managing fi-
nances, medication management, cooking,
and cleaning.

Physical functionality also can be assessed
by measures such as gait speed, grip strength,
balance, and lower extremity strength. These
are more sensitive and shown to be associated
with worse clinical outcomes.2® Grip strength
and gait speed, as assessed by the Timed Up
and Go test or the Short Physical Performance
Battery measure strength and balance.'? Re-
duction in gait speed and/or grip strength are
associated with adverse clinical outcomes
and increased risk of mortality.?! Patients with
cancer who have difficulty with ADLs are at
increased risk for falls, which can limit their
functional independence, compromise cancer
therapy, and increase the risk of chemotherapy
toxicities.! Impaired hearing and poor vision
are added factors that can be barriers to can-
cer treatment.

Cognition

Cognitive impairment in patients with cancer
is becoming more of an issue for oncology
HCPs as both cancer and cognitive decline
are more common with advancing age. Cogni-
tion in cancer patients is important for under-
standing their diagnosis, prognosis, treatment
options, and adherence. Impaired cognition
can affect decision making regarding treat-
ment options and administration. Cognition
can be assessed through validated screening
tools such as the Mini-Mental State Examina-
tion and Mini-Cog.""

Psychological and Social Status

A cancer diagnosis has a major impact on the
mental and emotional state of patients and
family members. Clinically significant anxiety
has been reported in approximately 21% of
older patients with cancer, and the incidence of
depression ranges from 17 to 26%.22 In older
patients with, psychologic distress can im-
pact cancer treatment, resulting in less defini-
tive therapy and poorer outcomes.? All patients
with cancer should be screened for psycho-
logic distress using standardized methods,
such as the Geriatric Depression Scale or the
General Anxiety Disorder-7 scale.?* A positive
screen should lead to additional assessments
that evaluate the severity of depression and
other comorbid psychological problems and
medical conditions.



Social isolation and loneliness are fac-
tors that can affect both depression and anx-
iety. Older patients with cancer are at risk for
decreased social activities and are already
challenged with issues related to home care,
comorbidities, functional status, and care-
giver support.2® Therefore, it is important to
assess the social interactions of an older and/
or frail patient with cancer and use social work
assistance to address needs for supportive
services.

Nutrition

Nutrition is important in any patient with can-
cer undergoing chemotherapy treatment. How-
ever, it is of greater importance in older adults,
as malnutrition and weight loss are negative
prognostic factors that correlate with poor tol-
erance to chemotherapy treatment, decline in
quality of life, and increased mortality.?®> The
Mini-Nutritional Assessment is a widely used
validated tool to assess nutritional status and
risk of malnutrition.! This tool can help iden-
tify those older and/or frail patients with cancer
with impaired nutritional status and aid in insti-
tuting corrective measures to treat or prevent
malnutrition.

EFFECTIVENESS OF CGA

Multiple randomized controlled clinical trials as-
sessing the effectiveness of CGA have been
conducted over the past 3 decades with overall
positive outcomes related to its value.?® Bene-
fits of CGA can include overall improved medi-
cal care, avoidance of hospitalization or nursing
home placement, identification of cognitive im-
pairment, and prevention of geriatric syndrome
(a range of conditions representing multiple
organ impairment in older adults).?”

In oncology, CGA is particularly beneficial,
as it can identify issues in nearly 70% of pa-
tients that may not be apparent through tra-
ditional oncology assessment.?® A systematic
review of 36 studies assessing the prognos-
tic value of CGA in elderly patients with can-
cer receiving chemotherapy concluded that
impaired performance and functional status
as well as a frail and vulnerable profile are im-
portant predictors of severe chemotherapy-re-
lated toxicity and are associated with a higher
risk of mortality.?® Therefore, CGA should be
an integral part of the evaluation of older and/
or frail patients with cancer prior to chemo-
therapy consideration.

Several screening tools have been devel-
oped using information from CGA to assess
the risk of severe toxicities. The most com-
monly used tools for predicting toxicity include
the Cancer and Aging Research Group (CARG)
chemotoxicity calculator and the Chemother-
apy Risk Assessment Scale for High-Age Pa-
tients (CRASH).2%3" Although these tools are
readily available to facilitate CGA, and despite
their proven beneficial outcome and recom-
mended usage by national guidelines, imple-
mentation of these tools in routine oncology
practice has been challenging and slow to
spread. Unless these recommended interven-
tions are effectively implemented, the benefits
of CGA cannot be realized. With the expected
surge in the number of older patients with can-
cer, hopefully this will change.

GERIATRIC ASSESSMENT SCREENING
TOOLS

A screening tool recommended for use in
older and/or frail patients with cancer allows
for a brief assessment to help clinicians iden-
tify patients in need of further evaluation by
CGA and to provides information on treat-
ment-related toxicities, functional decline,
and survival.®? The predictive value and util-
ity of geriatric assessment screening tools
have been repeatedly proven to identify
older and/or frail adults at risk for treatment-
related toxicities.'? The CARG and the CRASH
are validated screening tools used in identify-
ing patients at higher risk for chemotherapy
toxicity. These screening tools are intended
to provide guidance to the clinical oncology
practitioner on risk stratification of chemother-
apy toxicity in older patients with cancer.®®

Both of these screening tools provide sim-
ilar predictive performance for chemotherapy
toxicity in older patients with cancer.®* How-
ever, the CARG tool seems to have the advan-
tage of using more data that had already been
obtained during regular office visits and is clear
and easy to use clinically. The CRASH tool is
slightly more involved, as it uses multiple ge-
riatric instruments to determine the predictive
risk of both hematologic and nonhematologic
toxicities of chemotherapy.

CARG Chemotoxicity Calculator

Hurria and colleagues originally developed
the CARG tool from data obtained through
a prospective multicenter study involving

Geriatric Assessment
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500 patients with cancer aged > 65 years.%®
They concluded that chemotherapy-related
toxicity is common in older adults, with 53%
of patients sustaining grade 3 or 4 treatment-
related toxicities and 2% treatment-related
mortality.’? This predictive model for chemo-
therapy-related toxicity used 11 variables,
both objective (obtained during a regular clin-
ical encounter: age, tumor type, chemother-
apy dosing, number of drugs, creatinine, and
hemoglobin) and subjective (completed by
patient: number of falls, social support, the
ability to take medications, hearing impair-
ment, and physical performance), to deter-
mine at-risk patients (Table 1).3'

Compared with standard performance sta-
tus measures in oncology practice, the CARG
model was better able to predict chemother-
apy-related toxicities. In 2016, Hurria and col-
leagues published the results of an updated
external validation study with a cohort of
250 older patients with cancer receiving che-
motherapy that confirmed the prediction of
chemotherapy toxicity using the CARG
screening tool in this population.®" An appeal-
ing feature of this tool is the free online ac-
cessibility and the expedited manner in which
screening can be conducted.

CRASH Score
The CRASH score was derived from the re-
sults of a prospective, multicenter study of
518 patients aged > 70 years who were as-
sessed on 24 parameters prior to starting
chemotherapy.®® A total of 64% of patients
experienced significant toxicities, including
32% with grade 4 hematologic toxicity and
56% with grade 3 or 4 nonhematologic toxic-
ity. The hematologic and nonhematologic tox-
icity risks are the 2 categories that comprise
the CRASH score. Both baseline patient vari-
ables and chemotherapy regimen are incor-
porated into an 8-item assessment profile that
determines the risk categories (Table 2).%°
Increased risk of hematologic toxicities was
associated with increased diastolic blood pres-
sure, increased lactate dehydrogenase, need
for assistance with IADL, and increased tox-
icity potential of the chemotherapy regimen.
Nonhematologic toxicities were associated
with ECOG performance score, Mini Mental
Status Examination and Mini-Nutritional As-
sessment, and increased toxicity of the chemo-
therapy regimen.'? Patient scores are stratified
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into 4 risk categories: low, medium-low, me-
dium-high, and high.%® Like the CARG tool, the
CRASH screening tool also is available as a
free online resource and can be used in every-
day clinical practice to assess older and/or frail
adults with cancer.

CONCLUSIONS

In older adults, cancer may significantly im-
pact the natural course of concurrent
comorbidities due to physiologic and func-
tional changes. These vulnerabilities pre-
dispose older patients with cancer to an
increased risk of adverse outcomes, includ-
ing treatment-related toxicities.® Given the
rapidly aging population, it is critical for on-
cology clinical teams to be prepared to as-
sess for, prevent, and manage issues for older
adults that could impact outcomes, includ-
ing complications and toxicities from chemo-
therapy.® Studies have reported that 78 to
93% of older oncology patients have at least
1 geriatric impairment that could potentially
impact oncology treatment plans.3”% This
supports the utility of CGA as a global as-
sessment tool to risk stratify older and/or frail
patients prior to deciding on subsequent on-
cologic treatment approaches.® In fact, major
cooperative groups sponsored by the National
Cancer Institute, such as the Alliance for Clin-
ical Trials in Oncology, are including CGA as
part of some of their treatment trials. CGA was
conducted as part of a multicenter coopera-
tive group study in older patients with acute
myeloid leukemia prior to inpatient intensive
induction chemotherapy and was determined
to be feasible and useful in clinical trials and
practice.®®

Despite the increasing evidence for benefits
of CGA, it has not been a consistent part of on-
cology practices, and few HCPs are familiar with
the benefits of CGA screening tools. Although
oncology providers routinely participate in every
aspect of cancer care and play a vital role in the
coordination and management of older patients
with cancer, CGA implementation into routine
clinical practice has been slow in part due to lack
of knowledge and training regarding the use of
GA tools.

Oncology providers can easily incorporate
CGA screening tools into the history and phys-
ical examination process for older patients
with cancer, which will add an important di-
mension to these patient evaluations. Oncology



providers are not only well positioned to ad-
minister these screening tools, but also can
lead the field in developing innovative ways for
effective implementation in busy routine on-
cology clinics. However, to be successful, on-
cology providers must be knowledgeable about
these tools and understand their utility in guid-
ing treatment decisions and improving quality
of care in older patients with cancer.
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