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Introduction

Mission

The relevance and impact of human subject research on clinical practice depends on whether
the study population reflects the age distribution and health characteristic profiles of the
general population. Older adults with a cancer are disproportionately underrepresented in
clinical trials and fewer data are available to assess the risks and benefits of cancer
treatments, particularly adverse effects on functional outcomes and quality of lifel.
Furthermore, there is a lack of understanding of how the underlying biologic processes of
aging affect tolerance of cancer treatment and survival outcomes. In 2010, the Cancer and
Aging Research Group (CARG) outlined the following gaps in generating high quality
research in older adults with cancer: 1) clinical measures most relevant to older adults are
rarely incorporated into oncology clinical trials; 2) biological and physiological markers of
aging are inconsistently included in oncology research; 3) a need for more studies of
vulnerable older adults and/or those aged 75 years or older; and 4) limited research
infrastructure to support collaborations between geriatrics and oncology.? Almost a decade
later, CARG has been awarded a five-year R21/R33 grant to develop a sustainable national
research infrastructure to create and support significant and innovative projects at the
interface of cancer and aging that address the four gaps that were initially identified. As a
component of this infrastructure award, interactive Cores were developed to facilitate and
support aging-related research in oncology. The purpose of this perspective is to summarize
the mission and proposed function, process and procedures for Core 1: Clinical and
Biological Measures of Aging; and to provide examples of how the Core will facilitate
research in geriatric oncology.

The mission of Core 1 is to accelerate the pace of discovery and collaboration between
investigators by providing resources to inform the use of appropriate clinical and biological
measures of aging within the context of cancer and aging research. Validated clinical
assessment tools to evaluate geriatric domains, such as physical function and cognitive
status, are feasible to incorporate into oncology clinical trials (Table 1). 34 Various clinical
measures of aging also have demonstrated association with cancer-related outcomes.2 For
example, a history of falls is associated with increased chemotherapy toxicity;® similarly,
impairment in instrumental activities of daily living (IADLs) have been associated with
worse overall survival in older adults with advanced non-small cell lung cancer.® These
measures also can serve as important outcomes that can inform treatment tolerance and
survivorship. These endpoints may be as relevant, if not more so, than traditional oncology
endpoints for older adults with cancer.”8 However, at the present time, relatively few
therapeutic trials in oncology report on geriatric-relevant issues, such as functional decline
or cognition, as endpoints®10. Biological markers of aging also may add important
information regarding the physiologic age of a patient and provide additional insight as to
how cancer treatment may accelerate the aging process.!!
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The workforce shortage of providers who have expertise in geriatrics is contributing to a
crisis in cancer care.! Provision of quality clinical care requires geriatric expertise and
generation of evidence specific to older adults. Rapid progress towards this goal requires
collaboration in geriatric oncology research. Therefore, the target audience for Core 1 is
broad and designed to reach both new and established investigators interested in aging
research as well as those not familiar with geriatric oncology, to foster collaboration and to
grow the research base in this area. Developing mentorship infrastructure for the next
generation of researchers at the intersection of aging and cancer is also an important priority
of the grant. Core 1 will cultivate opportunities for mentorship and advance career
development for junior investigators by connecting them to experts in the field and providing
peer-to-peer mentoring and opportunities for collaboration. For established researchers in
aging and cancer research as well as researchers in other fields, Core 1 will facilitate
opportunities for networking that will build stronger and broader transdisciplinary and trans-
specialty collaborations. This goal is timely, as supported by a new NIH policy, effective
January 25, 2019, that mandates the inclusion of older adults into all NIH-supported
research involving human subjects when scientifically appropriate.1? This mandate presents
an opportunity for the Core to enhance rigor of scientific projects by providing support for
investigators who will be conducting disease-based research and will likely need guidance
on recruitment and assessment of older adults in their studies.

Resources, Processes, and Procedures

The goal of Core 1 is to provide resources and expertise in clinical measures and biological
markers of aging for researchers across disciplines. Incorporation of these measures in
research design is necessary for high-quality research in older adults with cancer2. At the
broadest level, Core 1 will develop two types of resources. The first type of resource will
include informational-enduring materials that can be accessed from the CARG website. The
second type of resource will include interactions with appropriately matched experts in the
relevant domain, measurement area, and/or cancer type of interest, in a way that is tailored
to the needs of the investigator. The goal of Core 1 will be achieved in multiple phases. The
initial phases will focus on developing and updating enduring materials/resources to be
readily accessed by researchers followed by pilot testing strategies to offer an “interactive”
consultative resource. Through-out the phases, the goal will be to develop strategies that
align with existing resources in order to build a process that is feasible and sustainable.

Informational-Enduring Resource

Creating informational-enduring materials will be an integral component of Core 1. This
will include an inventory of measures related to geriatric assessment domains and biological
measures. Beyond providing the rationale, scoring, interpretation and key references for the
measure, the resource also will contain recommendations for implementation protocols and
data collection. Table 1 provides examples of clinical and biological resources that will be
available. This resource, once built, will be accessible by a broad audience. This self-service
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resource is intended to serve as a “one-stop” place for obtaining comprehensive information
on clinical and biological assessment tools for implementation into oncology research.

As the interactive-consultative resource is developed, the aspirational goal is to connect
researchers with experts who have experience with the measures. A limitation for many
junior investigators is the lack of access to pilot data. Cross-referencing measures with
existing datasets and the responsible principal investigator likely will help accelerate
opportunities and collaborations for new and existing investigators. In order to sustain this
process, we will create a database of consultants, organized by expertise (i.e. cognitive
function, physical function), who are willing to provide advice to other researchers. We will
start with existing CARG members and aim to build the repertoire of consultants by asking
researchers who are requesting the Core’s service to agree to be a consultant for others. Dr.
Aurti Hurria, who frequently reiterated the importance of researchers in our community
“paying it forward”, promoted this idea at the inaugural meeting. The added value to
consultants would be opportunities to foster new collaborations with colleagues who have
similar interests and may potentially lead to multicenter studies.

Interactive-Consultative Resource

The next phases of Core 1 will be to work with core leaders to develop and iteratively test
processes and procedures for the interactive-consultative resources with continued feedback
from key stakeholders and users. The goal is to provide two levels of services tailored to the
needs of the researcher. Table 2 provides an example of considerations of the processes,
procedures, and plan for sustainability for the interactive resource. For Level 1, we plan to
incorporate existing resources and processes from CARG into this component. For example,
CARG will use the “5- minute consultation” as a means of acquiring initial input on a
research question. A new feature for this process will be the addition of a screening process
that allows CARG to schedule appropriate expertise for the research question. For some
investigators, additional needs, including one-on-one expert consultation and connection
with other Cores within the infrastructure such as biostatistics, may be identified during the
“5-minute consultation”. Building upon this initial brief consultation, additional
considerations may include further interactions with an expert at a “one-time consultation”
versus multiple consultation meetings. The sustainability plan for Level 2 will likely be
more complex and may require a fee-for-service process. Figure 1 provides an example of
how a hypothetical investigator seeking to assess cognitive function in older patients
receiving intensive chemotherapy for acute myeloid leukemia can use the services facilitated
by Core 1.

Conclusion

Clinical and biological measures of aging are valuable and relevant assessment variables in
oncology research. Given the limited number of oncology researchers with aging expertise
and the dire need for additional knowledge in this area, it is essential to facilitate and support
the needs of researchers interested in incorporating geriatrics into oncology research in a
time efficient way. The mission of Core 1, to provide resources and expertise in clinical and
biological measures of aging for investigators across disciplines, is a key component to
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vancing the field of geriatric oncology and ultimately improving the evidence base for
ring for older adults with cancer.
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-Refer to resources on the Montreal
Cognitive Assessment

Question: What is the feasibility of doing a

brief battery of tests to evaluate cognitive
function in the inpatient setting? -Investigator set up a one time consultation

appointment with expertise in cognitive
evaluation in older adults with cancer.

-Choose a battery of tests that will include a
measure of global cognitive function and
domains of relevance to this patient
population.

-Operating protocol to ensure feasibility,
minimizing burden to the patient and taking
in consideration of the context of inpatient
environment.

-Appropriate control group and or
population norms.

Figure 1.
An example of how a hypothetical investigator seeking to assess cognitive function in older

patients receiving intensive chemotherapy for acute myeloid leukemia can use the services
facilitated by Core 1.
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Table 1:

Examples of clinical and biological measures

Clinical measures

Nutrition

Mini Nutritional Assessment!3

Cognition

Mini-Cog4
Mini-Mental State Examination®®
Montreal Cognitive Assessmentl6

Physical Function

Katz Index of Activities of Daily Living!?
Lawton Instrumental Activities of Daily Living8
Short Physical Performance Battery!®

Biological measures

Chronicinflammatory Markers

IL-6, IL-1Ra, TNFa20-22

Coagulation/Vascular/lmmune
Markers

D-dimer and fibrinogen23, VCAM?4, PMN/lymphocyte ratio?®, peripheral blood bioenergetics 26

Markersof cellular senescence

p167k21. senescence-associated secretory phenotype?s, telomere length?®, DNA methylation
patterns and epigenetic clocks®®

Body Composition3!

Sarcopenia — Imaging-based®2-34, SarcoPRQ3:36

Abbreviations: IL=Interleukin; TNF=tumor necrosis factor; VCAM=vascular cell adhesion protein; PMN=polymorphonuclear neutrophil; DNA=

deoxyribonucleic acid
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