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Abstract

Background—Structured care processes that provide a framework for how oncologists can
incorporate geriatric assessment (GA) into clinical practice could improve outcomes for
vulnerable older adults with cancer, a growing population at high risk of toxicity from cancer
treatment. We sought to obtain consensus from an expert panel on the use of GA in clinical
practice and to develop algorithms of GA-guided care processes.

Methods—The Delphi technique, a well-recognized structured and reiterative process to reach
consensus, was used. Participants were geriatric oncology experts who attended NIH-funded U13
or Cancer and Aging Research Group conferences. Consensus was defined as an interquartile
range of <2 units, or 266.7%, selecting a utility/helpfulness rating of =7 on a 10-point Likert scale.
For nominal data, consensus was defined as agreement among >66.7% of the group.

Results—From 33 invited, 30 participants completed all three rounds. The majority of experts
(75%) used GA in clinical care, and the rest were involved in geriatric oncology research. The
panel met consensus that “all patients aged =75 years and those who are younger with age-related
health concerns” should undergo GA and all domains (function, physical performance,
comorbidity/polypharmacy, cognition, nutrition, psychological status, and social support) should
be included. Consensus was met for how GA could guide non-oncologic interventions and cancer
treatment decisions. Algorithms for GA-guided care processes were developed.
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Conclusion—This Delphi investigation of geriatric oncology experts demonstrated that GA
should be performed for older patients with cancer to guide care processes.

INTRODUCTION

Vulnerable older patients with cancer are at high risk for adverse outcomes, including
serious toxicities from cancer treatments.1-2 Despite a dramatic increase in the number of
new cancer diagnoses in older patients projected over the next 20 years,3 there is a critical
gap in knowledge regarding how to improve outcomes for these patients.*> The National
Comprehensive Cancer Network (NCCN) guidelines recommend a geriatric assessment
(GA) for older (=65 years) patients with cancer to identify health status issues that increase
the risk of adverse outcomes.8 A GA is a comprehensive evaluation of a patient’s physical,
functional, social, and psychological well-being that predicts morbidity and mortality in
community-dwelling older adults.” A GA can also predict chemotherapy toxicity and
survival in patients with cancer.18-11 Although GA has been extensively studied,
incorporating GA results into oncology clinical practice have not been standardized.

Most oncologists have received little training in the care of older patients.12 The
development of structured care processes that provide a framework for how oncologists can
incorporate GA into clinical practice could improve outcomes of vulnerable older adults
with cancer.13 Care processes refer to the tasks done to and for the patient by practitioners
during treatment. Outcome measures are the desired states resulting from care processes,
which may include reduction in morbidity and mortality and improvement in quality of life.
In geriatric oncology, care processes utilize GA in two distinct, but related, ways. First, GA
is used to identify specific evidence-based geriatric interventions to be implemented, such as
ordering physical therapy (PT) for a patient with mobility deficits. Second, GA is used to
guide cancer treatment decisions, such as modification of chemotherapy dosing in a patient
with physical or functional impairments. Thus, a “GA-guided care process” is the use of GA
to select targeted geriatric interventions and to guide choices for cancer treatment.

The U13 conferences, “Geriatric Oncology Research to Improve Clinical Care,” sponsored
by the Cancer and Aging Research Group (CARG) and the National Institute of Health
(NIH, U13 AG038151), have highlighted the need for developing GA-guided care processes
that could be incorporated into oncology clinical practice.*~":14 A dedicated group of
geriatric oncology teams has developed clinical and research programs that utilize GA-
guided care processes.1® The aim of this study was to obtain expert consensus, using a
modified Delphi approach, from leaders in geriatric oncology in the United States (U.S.) on
how to best to translate information from GA into care processes (interventions and
treatment decisions) for older cancer patients.

METHODS

The Delphi method is a flexible iterative survey process with the goal of transforming
individual opinions into a group consensus on issues where the exact solutions are
unknown.16:17 In this study, a three round Delphi process was performed consisting of
brainstorming, narrowing down, and quantification of the opinions of expert participants.
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Data were collected and stored in Research Electronic Data Capture (REDCap), a software
toolset for electronic collection and management of research data.18 University of Rochester
provided IRB approval of the study.

Expert Panel Selection and Recruitment

Participants included researchers, oncologists, and geriatricians who attended the geriatric
oncology U13 conferences.*® Participants had to be located in the U.S., have research or
clinical interests in geriatric oncology, and be two or more years from fellowship. Experts
were contacted via e-mail, with a link to a survey with three parts: a consent form, a
demographics section, and a commitment agreement that explained the importance of their
continued participation throughout the Delphi process. Participants who consented were sent
the first round (Figure 1).

Study Procedures and Analysis

The three Delphi rounds were sent to participants eight to twelve weeks apart. Round 1 (R1)
started on 8/16/2012 and Round 3 (R3) ended on 7/30/2013. All responses were quasi-
anonymous in that the participants might know the group composition given attendance at a
common conference, but could not identify response to any given participant. Similarly, data
analysts were blinded to the identity of participants. A flow chart illustrating the Delphi
process is shown in Figure 1.

In R1, participants rated the importance of particular domains to be included in a full GA as
well as to develop criteria to determine who should get the full GA. Participants answered
open-ended questions to identify screening tools and high priority interventions that should
be implemented based on GA results. In round two (R2), participants rated the criteria and
screening tools for selecting patients for GA, assessments for each domain, and GA-guided
care processes. Areas of agreement and disagreement helped inform R3. Between rounds,
group responses were quantified, summarized and re-presented to the panel, along with
individual responses. Panelists were asked to either confirm their agreement on items that
met consensus or provide reasons for responses remaining outside consensus. After R3, the
analysis team finalized the algorithms for each GA domain.

In concordance with previous work, p predetermined threshold for consensus was chosen: an
interquartile range (IQR) of <2 units or 266.7% providing a utility or helpfulness rating of
>7 on a 10 point Likert scale.1” For nominal data, consensus was defined as agreement
among =66.7% of the group. Data in REDCap were exported to SAS 9.3 and Excel
worksheets for statistical analysis.

CONSENSUS FINDINGS

Demographics (Table 1)

Of 33 invited, 30 participants completed R1-3; two participants completed R1 only. The
majority (75%) use GA in clinical care. The expert panel was primarily White, non-Hispanic
(77%) and female (60%), with an average of 12 years in practice post-fellowship. Most had
funding to conduct geriatric oncology research (70%).
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Selection Criteria for Full GA (Table 2)

At the completion of R3, 73% of the panelists agreed there should be an age cut-off to
establish a standard for which patients should get a full GA. When required to choose an age
cut-off, 93% of panels rated “All patients aged 75 and over and those who are younger with
age-related issues or concerns” highly for getting a full GA (IQR=1, meeting consensus).
Ninety percent of the panelists agreed that screening with a short geriatric-based tool should
be instituted in oncology clinics to determine who should get a full GA.1® However, opinion
varied regarding which screening tool was best to use. In this U.S. based sample, the
Vulnerable Elders Survey-13 (VES-13),20 CARG! and Chemotherapy Risk Assessment
Scale for High-Age Patients (CRASH)® chemotherapy risk tools and objective physical
performance (no specific test) all met consensus by IQR criteria but not by rating criteria.

Geriatric Assessment Domains and Specific Measures (Table 3)

Participants reached consensus on all domains to be included in GA (each with IQR=2 or
less and a mean rating of 8.8 or higher out of 10.0). These domains included functional
status, cognition, social support, objective physical performance, psychological status
(anxiety and depression), nutrition, comorbidity and polypharmacy. Consensus was often
met for more than one tool to assess each domain in clinical practice as part of a GA. The
highest rated tools?! were as follows: Activities of Daily Living and Instrumental Activities
of Daily Living for functional status (ADLs and IADLS), gait speed and “Timed Up and Go”
(TUG) for physical performance, Geriatric Depression Scale (GDS) for depression, weight
loss for nutritional status, and Mini-Mental State Examination (MMSE) for cognition.2!

GA-guided Care Processes

Several high priority care processes for each geriatric domain reached consensus (Table 4).
GA-guided interventions are illustrated in Figure 2 as algorithms that can be followed for
impairments in each of the domains.

GA-guided interventions addressing impaired domains that reached consensus included: 1)
PT and occupational therapy (OT) for impaired function; 2) caregiver engagement and
minimizing medications for impaired cognition; 3) social work and home health referrals for
poor social support; 4) PT and exercise for impaired objective physical performance; 5)
social work and counseling for depression and/or anxiety; and 6) nutrition consult and oral
care for poor nutrition.

The panel also met consensus on ways that impairment in a specific geriatric domain could
influence cancer treatment decisions. Treatment decision changes to address impaired
domains that met consensus included: 1) modification of cancer treatment regimen and
evaluation of fall risk for impaired functional status; 2) assessing the presence of a caregiver
and limiting the complexity of treatment for patients with impaired cognition; 3) assessing
patient safety/tolerability and assessing caregiver support for poor social support; 4)
assessing safety of treatment for impaired physical performance; and 5) addressing
supportive care and evaluating drug tolerance for poor nutritional status.
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Generalizing interventions for comorbidity/polypharmacy in this format was not undertaken
due to the numerous comorbidities and drug interactions that would need to be considered.
Preliminary results indicate that the panel believes a review of history and physical/medical
records (IQR=3, % of panel =7= 83%), the Charlson Comorbidity Index (IQR=2, % of panel
>7=59%), and the Cumulative Iliness Rating Scale in Geriatrics (IQR=3, % of panel
>7=72%) as the most useful tools to assess impairments in comorbidity/polypharmacy. In an
open-ended question in R1, 70% of panelists who responded identified pharmacists or
primary care providers as essential in developing and co-managing interventions.

DISCUSSION

Although use of GA in clinical practice for older adults with cancer has been advocated,
more evidence-based information is needed to improve outcomes of this population. To our
knowledge, this research is the first in the U.S. that addresses, using a formal consensus
process with geriatric oncology experts, how GA can guide care processes in oncology
clinical practice.

GA identifies risk factors for adverse outcomes in older patients and adds information to
standard oncology performance measures used, which were validated in younger patients.?2
Multicenter studies have found that items included in a GA identifies older patients at
greatest risk for chemotherapy toxicity and mortality.1:8-10 GA has been found to be feasible
not only in community oncology clinics.123:24 The geriatric oncology expert panelists felt
that all GA domains were important to include, and several validated tools met consensus,
which is consistent with the growing geriatric oncology literature and other expert
panels.21.25.26 Ultimately, the choice of which tool to use should rest on the question being
asked, how GA results will be utilized (e.g., for research or clinical practice), and the
resources available for implementation.

Controversy still exists regarding how best to select patients for GA in clinical practice.
Careful selection of patients, for whom GA is beneficial, is important to guide the use of GA
results to inform treatment decision for vulnerable older patients and to “spare” fit older
patients from unnecessary testing. The NCCN guidelines for older adults recommend that all
patients aged =65 receive a GA.® In contrast, the expert panelists supported both an age-
based criterion (all patients aged =75 and/or younger patients with age-related health issues)
and the use of short, functionally based tools to screen patients for GA.8:21 The panel did not
quite meet consensus on which screening tool to utilize. In this U.S. study, VES-13 and
chemotherapy toxicity tools (e.g., CARG and CRASH) scored the highest in terms of
usefulness. In the literature, G8 which was developed from the Mini-Nutritional Assessment
(MNA) and is more widely tested in Europe, has been shown in some settings to have higher
sensitivity and specificity than VES-13 for identifying older patients who would benefit
from GA.27-30 |n one study of 1,967 patients, 71% had an abnormal G8 score warranting
GA, and the G8 was more or equally sensitive than other screening instruments.2% Our
results are consistent with previous conclusions from geriatric oncology experts: screening
tools do not replace GA but are recommended for use in a busy practice in order to identify
those patients in need of full GA.3!
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There is no evidence-based approach for how to implement GA-guided care processes in
oncology clinical care. Benefits of non-oncologic 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.32-35 A limited number of studies has shown that GA-guided care processes are feasible
to implement in oncology.23:36-38 The ELCAPA study found that the initial oncology
treatment plan was modified in 21% of patients based upon GA conducted by a geriatrician-
led multidisciplinary team.3 In addition, geriatric consultation led to other non-oncologic
interventions including a change in prescribed medications (31%), social support assistance
(46%), physiotherapy (42%), nutritional care (70%), psychological care (36%), and memory
evaluation (21%). In a study by McCorkle et al.,39 geriatric nurse practitioners conducted
GA and implemented interventions for older patients with cancer, and this led to a survival
advantage in the intervention group. In a study by Goodwin et al., breast cancer patients in
the group who received GA with interventions were significantly more likely to return to
normal functioning than controls.#? Each of these studies suggests the value of GA-guided
care processes for older cancer patients.

A review from Hamaker et al. summarizes the current state of the literature with regards to
GA-guided care processes.#! Ten observational cohort studies met the inclusion criteria for
high quality studies. Median sample size was 50 patients (range 15-1967), and samples were
heterogeneous with regards to underlying type and stage of cancer. Although there was
selection bias in who was referred for GA, the prevalence of impairment was high in all
geriatric domains. Non-oncologic GA-guided interventions were common (=70% in all but
one study) and included social interventions (38%), medication management (37%), and
nutritional interventions (26%). Psychological, mobility, and comorbidity interventions were
recommended for approximately 20% of patients. Although each study reported an approach
to care, it is not clear if any specific algorithm was followed that guided interventions for
impairment for each geriatric domain.

In addition to non-oncologic GA-guided interventions, GA information affected oncologic
treatment decision-making. In six of the ten studies in the Hamaker review, the initial
treatment plan was modified in 39% of patients after GA evaluation.?! Considering all
studies, two thirds resulted in less intensive treatment. Lowering the intensity of treatment
recommended is likely an attempt to adjust treatment in patients who have impairments.’
Still, it is important to note that one third of cancer treatment decisions were changed to be
more intensive. In a study by Chaibi, 45 of 161 (28%) of patients received more intensive
cancer treatment as a result of GA.42 Using GA to guide treatment options in clinical trials
for older and frailer individuals may help determine if modifications are appropriate.
Various approaches for chemotherapy selection and dosing for older and/or frailer patients
are supported by the literature.* For example, the FOCUS-2 trial found that chemotherapy
for advanced colorectal cancer was safe and efficacious in the older and/or frail patient if
started at a 20% dose reduction with escalation as tolerated.*3

There are limitations to take into consideration when interpreting the results. Expert
consensus is not as rigorous as randomized controlled studies. Nevertheless, these results
could inform and help guide future efforts to study the impact of care processes on outcomes
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of older patients with cancer. Because of funding limitations, only U.S. experts were
included. A parallel effort included experts outside of the U.S.,** and future work will
examine the similarities and differences between expert opinion in different parts of the
world. Although the experts did come to consensus regarding many treatment-related
decisions, the recommendations were often vague (e.g., “modify treatment”) which likely
reflects the limited data available.

Despite these limitations, this Delphi study provides specific information from expert
consensus on how GA should guide non-oncologic interventions as well as oncology
treatment decisions. The recommended algorithms, based on expert consensus, presented
here need further validation, but they are a first step in standardizing a model of care
delivery for vulnerable older patients with cancer.

CONCLUSIONS

The American Society of Clinical Oncology (ASCO) has stated that to improve 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 not eligible for a
clinical trial, and for whom there is no strong evidence supporting the clinical value of
treatment.*® These issues commonly affect older adults, and GA can help to identify the
risks of treatment in older, frailer patients. In this study, experienced geriatric oncology
experts came to consensus on how best to use GA to guide both non-oncologic and
oncologic decisions. These recommendations can be incorporated into clinical oncology
practice, including academic centers that are investing in new geriatric oncology programs.
Several multicenter studies are underway to evaluate the effect of a multicomponent
intervention using these algorithms on adverse clinical events and patient-reported
outcomes. Until those results are known, these expert consensus positions provide our best
evidence for GA-guided care processes for older cancer patients.
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e Patient selection for GA

e Domain importance to be
included in GA

e Open-ended questions to
identify assessment tools,
interventions, and treatment
decisions

e Rank age cut-off options

e Rank screening tool options

e Rank and rate importance of
interventions for each domain

e Rate importance of treatment
decisions for each domain

e Rate assessment tools for
those whom consensus not
met for rankings in round 2

e Confirm agreement among
items that reached consensus
and algorithms in round 2

GA assessments, interventions
and treatment decisions that
met consensus in round 2 and 3

—>

Demographics-Commitment

Survey
N=33

Page 11

Unreturned survey
(n=1)

Feedback provided: age cut-offs,
highest rated domains, assessment
tools, and screening tools

\ 4

2" Delphi Round
N=30

Incomplete survey
(n=2)

Feedback provided: screening
tools, assessment tools,
interventions, and treatment
decisions for each domain that
reached consensus in round 2

34 Delphi Round
N=30

Consensus Algorithms
of GA driven interventions

Figure 1. Flow Chart of Delphi Process to Reach Consensus
A standard Delphi process was used to reach consensus over three rounds. Items that did not

meet consensus during round two were sent back to the panel to reach consensus.
Qualitative questions were used in the first round, and quantitative questions were used in
the second and third rounds.
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1.Both ADL/IADL 2. Occupational Therapy
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3. Gait speed —_— 4 Refer to social work
4.ADL 2 5. Evaluate Fall Risk
. 6. Exercise
1. Involve caregiver
- 2. Assess/minimize medications
1. Mini Men.ta] State 3. Delirium prevention
Examination 4, Refer to social work
2. Montreal Cognitive —> 5. Assess capacity and ability to
Assessment consent to treatment
3.Blessed OMC 6. Identify health care proxy
7. Cognitive
testing/neuronsychology referral
1. Refer to social work
. 2. Transportation Assistance
1. Caregiver burden/support 3. Nursing/Home Health
2.Medical Outcomes Study 4. Caregiver Management
_6 Survey S 5. Home Safety Evaluation
3.Social Support from 6. Support groups
Medical History 7. Refer to Psychiatry/Psychology
8. Spiritual Care
1. Physical Therapy
2. Exercise
1. Gait Speed 3. Occupational Therapy
2.Timed Up and Go 4. Home Safety Evaluation
3. Short Ph)ll)sical ——> 5. Rehabilitation
Performance Battery 6. Nursing/Home Health
1. Refer to social work
1. Geriatric Depression Scale 2. Counseling
2. Hospital Anxiety & - 3. Refer to Psychiatry/Psychology
Depression Scale 2 4. Start Medication:
3. Mental Health Inventory 5. Support Programs
6. Spiritual Care
1. Nutrition consult
2. Make Specific Dietary
1. Weight loss/gain Recommendations
_ s I 4-Supplome
Assessment 4. Supplements

5. Refer to social work
6. Physical/Occupational Therapy

Figure 2. Algorithm of Geriatric Assessment Guided Processes
Geriatric assessment domains are identified in the first column. For each domain,

assessment options are listed in the middle column. For each group of assessment options,
specific care processes are identified to address the identified needs in the last column.
These care processes are presented numerically in order of highest IQR and % of panel
participants that chose a utility rating of 7 or higher for that item.
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Table 1

Demographic characteristics of Delphi participants (N=30)

N (%)2

Age, years (mean, range) 46 (35-71)
Race/Ethnicity

Non-Hispanic White 23 (77%)

Asian 5 (17%)

Hispanic 1 (3%)

African American 1 (3%)
Gender

Female 18 (60%)

Male 12 (40%)
Years in Practice Post Fellowship (mean, range) 12 (2-41)
Both a clinician and researcher 20 (67%)
Board-certified in geriatric medicine 16 (53%)
Funded to do research in geriatric oncology 21 (70%)
Institution has an outpatient clinic in geriatrics 23 (77%)
Institution has a designated outpatient clinical program for older cancer patients 16 (53%)
Institution has a dual training program in geriatrics and oncology 8 (27%)
Have forum to present geriatric oncology research concepts 17 (57%)

Notes:

a -
Data are presented as number and percentage unless otherwise indicated.
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Table 2

Usefulness of Age cut-offs vs. Screening Tools to Select Patients for GA (N=30)

Age Cut-Off IQR® | 9% of panel?
All patients aged 75 and over and those who are younger with age-related issues or concerns 1 93%
All patients aged 70 and over and those who are younger with age-related issues or concerns 4 60%

Screening Tool
Functional Status 3 64%
VES-13 1 59%
Objective Physical Performance 2 59%
Self-rated health 5 48%
CARG 2 48%
Karnofsky Performance 4 39%
ECOG Performance 4 36%
G8 2 35%
CRASH 1 34%
Groningen Frailty Index 4 24%

Age Cut-Offs vs Screening Tools
All patients aged 75 and over and those who are younger with age-related issues or concerns 1 100%
Screening tools where consensus was met (VES-13, objective physical performance, CARG, and CRASH) 3 89%
All patients aged 70 and over and those who are younger with age-related issues or concerns 4 56%

Notes:

aIQR= Interquartile range, or the 75th percentile minus the 2sth percentile. Consensus defined as < 2 units.

Page 14

b . . .
Percent of respondents that chose a usefulness rating of 7 or higher for that item, where 0= not at all useful and 10= most useful. Consensus

defined as = 66.7%.
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Utility of Assessment Tools for Incorporation in Geriatric Assessment that Met Consensus (N=30)

Table 3

Domain Assessment IQR | 9% of panelb
Both ADL/IADL 2 93%
Functional Status Gait Speed 2 90%
IADL 2 80%
ADL 2 40%
Mini Mental State Examination 2 80%
Cognition Montreal Cognitive Assessment 2 80%
Blessed OMC 3 75%
Caregiver burden/support 2 87%
Social Support Medical Outcomes Study Survey 3 72%
Social Support from Medical History 3 67%
Gait Speed 2 93%
Objective Physical Performance | Timed Up and Go 2 90%
Short Physical Performance Battery 3 85%
Geriatric Depression Scale 3 83%
Psychological Status Hospital Anxiety & Depression Scale 3 72%
Mental Health Inventory 2 63%
Nutrition Weight loss 1 90%
Mini-Nutritional Assessment 3 79%
Notes:

a . I . ] .
IQR= Interquartile range, or the 75th percentile minus the 25th percentile. Consensus defined as <2 units.

Page 15

Percent of respondents that chose a utility rating of 7 or higher for that item, where 0=not at all important and 10=the most important. Consensus

defined as >66.7%.
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