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1. Introduction

Cancer is a disease of aging, and most cancer diagnoses and deaths worldwide occur in older
adults. Although people aged 65 years and older represent less than 10% of the world’s
population, they account for 48% of new cancer cases and 58% of cancer-related deaths
globally.[1] In the United States, for example, the median age at the time of a cancer
diagnosis is 66 years, and more than a quarter of individuals diagnosed with cancer are 75
years of age or older.[2] However, despite the high burden of cancer in older individuals,
high-quality evidence regarding the optimal treatment strategies in older adults with cancer
is scarce. Older patients are vastly underrepresented in both cooperative group clinical trials
and in US Food and Drug Administration (FDA) registration trials,[3] leading to a situation
in which most cancer treatments are developed on younger, healthier cohorts that fail to
adequately represent real-world patient populations.

Several organizations, including the American Society of Clinical Oncology (ASCO),[3] the
International Society of Geriatric Oncology (SIOG), and the European Organization for
Research and Treatment of Cancer (EORTC), [4] have issued recommendations aimed at
improving the evidence base for treating older patients with cancer by increasing their
enrollment in clinical trials and improving trial design. These recommendations include the
utilization of geriatric assessment tools in clinical trials; expanding the eligibility criteria for
therapeutic studies; designing trials for vulnerable or frail individuals; selecting end-points
which may be of particular relevance for older adults; and utilizing novel trial designs.
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Including geriatric assessment tools in clinical trials

The geriatric assessment is a clinical evaluation of an older patient’s functional status,
physical function, comorbidities, medication use, cognition, nutritional status, social
support, and psychological state. Although the comprehensive geriatric assessment used in
geriatric medicine may be time-consuming, shorter cancer-specific geriatric assessment tools
have been proposed and studied in various tumor types and treatment settings.[5, 6] Some of
these geriatric assessment tools can even be completed by self-report in a short period of
time, and including them in therapeutic clinical trials has been shown to be feasible.[5, 6]
Cancer-specific geriatric assessment tools are designed to provide a high volume of
additional information by identifying impairments in patients who are categorized as fit by
usual measures of performance status, clarifying patient priorities, detecting longitudinal
changes in functional status, and predicting survival. [6] Furthermore, geriatric assessment-
based tools, such as the Cancer and Aging Research Group (CARG) chemotherapy toxicity
risk score and the Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH),
are superior to usual measures utilized in oncology for predicting chemotherapy toxicity, and
could be used to stratify patients in therapeutic studies into different risk categories and
treatment strategies.[6, 7, 8] An example of a randomized clinical trial (RCT) designed
specifically for older patients that utilized longitudinal geriatric assessment tools is CALGB
49907, which compared two different types of adjuvant chemotherapy in older women with
breast cancer.[9] Secondary analyses from this seminal RCT have made relevant
contributions to our understanding of the trajectory of quality of life and cognition after
chemotherapy, and have helped identify some of the long-term deleterious effects of
cytotoxic treatment in older patients.[10, 11]

3. Expanding the eligibility criteria for clinical trials

Restrictive eligibility criteria in clinical trials limit their generalizability, make accrual
difficult, and may lead to implications of clinical safety concerns where none may exist.[12]
Some of the design barriers that limit the accrual of older adults into clinical trials include
age limits, restrictive organ function criteria, exclusion of patients with comorbidities, and
the utilization of generic measures of functional status such as the Karnofsky Performance
Status (KPS) or Eastern Oncology Cooperative Group (ECOG) scales. Age limits preclude
obtaining information pertaining to a large proportion of real-world cancer patients. Usual
organ function criteria, such as serum creatinine, are not a good marker in older adults, and
previous studies have shown that older patients with renal insufficiency who receive dose
modifications are not at increased risk for complications compared with those with normal
renal function who receive standard dosing.[13] Additionally, generic performance status
measures such as KPS have been shown to be inferior for predicting treatment tolerance
when compared with geriatric assessment-based tools.[6, 7]

4. Designing trials including vulnerable and frail older adults

As a result of strict eligibility criteria, older adults included in clinical trials are usually
younger, fitter, with less comorbid conditions, and with better organ function than those seen
in everyday clinical practice. A potential solution to this disparity is designing trials with no
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restrictions regarding functional status at the time of enrollment, in which treatment arms are
adjudicated depending on the results of geriatric assessment tools. A notable example of this
strategy is the randomized phase 111 ESOGIA RCT, which compared an age-based treatment
allocation strategy with the use of geriatric assessment tools to select treatment options in
older patients with advanced lung cancer.[14] Another example is the ongoing phase 11
ELAN-ONCOVAL study of older adults with head and neck cancer (NCT01884623), in
which patients are allocated to various treatment arms depending on whether they are
categorized as fit or unfit after undergoing a geriatric assessment. This type of trial design
allows for the inclusion of all older patients, regardless of their functional status, and has the
potential of answering important questions regarding the ideal therapeutic options for
vulnerable or frail individuals.

5. Selecting relevant end points for older patients

Standard end points used in oncology trials, such as response rate (RR), progression-free
survival (PFS), or overall survival (OS) may not be the most appropriate for older patients
with cancer, for whom prolongation of life may not be the most important goal of treatment.
[4] In older patients with life-threatening conditions, other outcomes such as quality of life,
maintenance of functional status, and cognition may be as relevant or even more relevant
than survival.[4] Thus, incorporating other end points such as the impact of treatment on
quality of life and on geriatric-specific outcomes (such as preservation of independence over
time) should be a priority in clinical trials including older adults. An example of a phase |1
trial studying geriatric-specific outcomes is the GERICO multicenter trial in metastatic
breast cancer, in which a change in activities of daily living after chemotherapy was the
primary end point.[15] Another novel strategy is the use of composite endpoints which take
into account a combination of the tolerability and the efficacy of treatment.[4] An example
of this is the MRC FOCUS2 RCT, which investigated reduced-dose chemotherapy options in
older adults with advanced colorectal cancer.[16] In addition to usual outcomes, this trial
included a composite endpoint called overall treatment utility (OTU), which was defined as
a combination of clinical or radiological progression, major treatment toxicity and patient
acceptability.[14]

6. Utilizing novel trial designs

Although RCT are still the gold standard of clinical trial design, conducting RCT for older
adults is a costly and time intensive endeavor that requires stratifying by age groups or by
specific geriatric characteristics.[4] Pragmatic clinical trials, which are conducted in the
context of standard care and use broader eligibility criteria, represent an alternative trial
design which could be used to enroll older and more vulnerable patients. In contrast with
RCT, pragmatic trials test the effect of interventions in day-to-day practice settings, and
allow for a more heterogeneous population to be included.[17] A recently published
example is the GOG273 trial, which included patients age = 70 with epithelial cancer of the
ovary, peritoneum or fallopian tube, and allowed patients along with their treating physicians
to choose between two regimens (combination therapy or single agent).[18] Other options
for trial design in older patients include prospective cohort studies; embedded studies
(utilizing geriatric assessment measures within larger parent trials); single arm phase Il
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trials; and extended trials, in which a cohort of older patients is added to the superior
treatment arm of a RCT.[3]

Expert Opinion

Historically, older adults have been greatly underrepresented in therapeutic clinical trials in
oncology, meaning that treatment decisions for the majority of patients with cancer are
based on data generated either in a younger population or in the fittest older adults. In order
to fill this very relevant gap in knowledge, changes need to be made at every level of trial
design (Figure 1). Restrictive eligibility criteria and age limits should be eliminated, and the
inclusion of vulnerable and frail older adults must be encouraged. This can be partially
achieved by enhancing physician education in order to eradicate unfounded perceptions, and
by increasing the provision of resources and personnel needed to recruit and retain older
patients in clinical trials.[19] The utilization of geriatric assessment tools can help identify
unfit patients at greater risk of adverse events, which can then be allocated to different
treatment strategies, such as reduced dosing or supportive care. Furthermore, study
endpoints need to be tailored in order to match those outcomes that are most relevant to
older patients, such as independence, physical function, cognition, and treatment tolerance.
This can be achieved either by specifically designing randomized clinical trials for older
patients with different fitness levels or by utilizing other study designs, such as pragmatic
trials. Enhancing the evidence base for treating older adults with cancer by “geriatricizing”
clinical trial design represents one of the top priorities of future research in oncology.
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