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The American Society of Clinical Oncology (ASCO) convened a subcommittee to develop recommendations on improving the evidence base for treating older adults with cancer in response to a critical need
identified by the Institute of Medicine. Older adults experience the majority of cancer diagnoses and deaths
and make up the majority of cancer survivors. Older adults are also the fastest growing segment of the US
population. However, the evidence base for treating this population is sparse, because older adults are
underrepresented in clinical trials, and trials designed specifically for older adults are rare. The result is that
clinicians have less evidence on how to treat older adults, who represent the majority of patients with
cancer. Clinicians and patients are forced to extrapolate from trials conducted in younger, healthier
populations when developing treatment plans. This has created a dearth of knowledge regarding the risk of
toxicity in the average older patient and about key end points of importance to older adults. ASCO makes
five recommendations to improve evidence generation in this population: (1) Use clinical trials to improve
the evidence base for treating older adults with cancer, (2) leverage research designs and infrastructure for
generating evidence on older adults with cancer, (3) increase US Food and Drug Administration authority to
incentivize and require research involving older adults with cancer, (4) increase clinicians’ recruitment of
older adults with cancer to clinical trials, and (5) use journal policies to improve researchers’ reporting on the
age distribution and health risk profiles of research participants.
J Clin Oncol 33. © 2015 by American Society of Clinical Oncology

INTRODUCTION

The Institute of Medicine (IOM) report “Delivering
High-Quality Cancer Care: Charting a New Course
for a System in Crisis”1 (hereinafter referred to as
IOM quality report) highlights the need to improve
the evidence base for treating older adults with cancer. Older adults experience the majority of cancer
diagnoses and deaths and make up the majority of
cancer survivors.2-4 However, the evidence base for
treating this population is sparse, because older
adults are underrepresented in clinical trials, and
trials designed specifically for older adults are rare.5
The Cancer and Aging Research Group, in collaboration with the National Cancer Institute (NCI) and
National Institute on Aging (NIA), received a U13
grant to conduct and disseminate a series of workshops on geriatric oncology research. However,
there are few policy initiatives targeting the lack of
evidence on older adults. In response to this problem, the American Society of Clinical Oncology
(ASCO) convened a subcommittee of the Cancer

Research Committee to develop an ASCO statement
on improving the evidence base for treating older
adults. ASCO presents a series of recommendations
to improve evidence generation in this population.

PROBLEMS

The major drivers creating the need to generate
more evidence on the treatment of older adults are:
(1) the aging US population, (2) the underrepresentation of older adults in clinical research, and (3) the
clinical implications of the lack of evidence in older
adults on the quality of care.
Aging Population
The US population is aging at a dramatic rate;
13% of the population was age ⱖ 65 years in 2010.6
By 2030, nearly 20% of adults are expected to be in
this age range, and the number of people age ⬎ 65
years is projected to double by 2050. The most rapidly increasing segment of the population is people
© 2015 by American Society of Clinical Oncology
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age ⱖ 85 years; they made up 14% of the population age ⱖ 65 years in
2010 and are projected to make up ⬎ 21% of this population by 2050.
Underrepresentation in Research
Multiple studies have documented the underrepresentation of
older adults in cancer research. Underrepresentation is occurring in
trials conducted to achieve US Food and Drug Administration (FDA)
approval of new drugs, biologics, and devices as well as in federally
funded research.
The proportion of older adults participating in FDA registration
trials is historically low, as Talarico and Pazdur7 found in an analysis of
28,000 research participants from 55 trials conducted between 1995
and 2002. Specifically, only 36% of trial participants were age ⱖ 65
years, compared with 60% of the overall patient population; 20% of
trial participants were age ⱖ 70 years, compared with 46% of the
overall patient population; and 9% of trial participants were age ⱖ 75
years, compared with 31% of the overall patient population.
A Government Accountability Office study reviewed 36 new
drug applications from 2001 to 2004.73 Of the 28 applications reporting the number of older adults participating in trials, only 33% of the
participants were age ⬎ 65 years. More recently, Scher and Hurria8
reviewed the geriatric use sections of drug package inserts for 24 drugs
approved for cancer treatment between 2007 and 2010. Only 33% of
the participants were age ⱖ 65 years, compared with almost 60% of
the cancer population in this age range.
Similarly, low numbers of older adults participate in trials sponsored by the NCI Cooperative Group Program (now called National
Clinical Trials Network).9-14 Hutchins et al,10 for example, analyzed
enrollment of ⬎ 16,000 older adults in Southwest Oncology Group
trials between 1993 and 1996. Twenty-five percent of the trial participants were age ⱖ 65 years, compared with 63% of the patient population with cancer. When the age cutoff was set at 70 years, older adults
made up 13% of research participants, compared with 47% of the
patient population.
Lewis et al11 evaluated the participation of older adults in NCIsponsored treatment trials from multiple cooperative groups from
1997 to 2000. Of the 59,000 research participants in 495 trials, 32%
were older adults, compared with ⬎ 60% of patients with cancer.
There is limited evidence that participation of older adults in NCIsponsored trials is improving over time. Data from the NCI show that
the percentage of older adults enrolled onto cooperative group trials
has remained flat at just ⬎ 20% between 2001 and 2011.15
Clinical Implications
Older adults respond differently to cancer treatments than
younger people. This is partly attributable to age-associated physiologic changes, such as alterations in organ function. It is also influenced by the higher incidence of comorbidities and use of
concomitant medications in older adults, which may interact with
cancer treatments. According to the Centers for Disease Control and
Prevention, approximately 80% of older adults have one chronic
condition, and 50% have ⱖ two.16 These factors make older adults
more sensitive to toxicity and adverse effects resulting from treatment.
In addition, the treatment of older adults is complicated by the fact
that there is great heterogeneity in their health. Chronologic age is an
inadequate characterization of older adults’ health status. Consideration of patients’ functional age more accurately accounts for the
2
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genetic, lifestyle, and environmental factors that contribute to overall
health status.
The underrepresentation of older adults in clinical trials means
that clinicians have less evidence on how to treat the majority of
patients with cancer. Clinicians and patients are forced to extrapolate
from trials conducted in younger, healthier populations when developing treatment plans.17-19 This has created a dearth of knowledge
regarding the risk of toxicity in the average older patient. In addition,
key end points of importance to older adults (eg, functional independence) are often not captured or reported.20,21
The lack of evidence on how to treat older adults is contributing
to systematic differences in their treatment. Clinicians are uncertain
whether all older adults are able to tolerate and benefit from cancer
therapy.22-25 Older patients receive chemotherapy less frequently than
recommended by clinical practice guidelines, which could contribute
to suboptimal health outcomes.26-35
RECOMMENDATIONS

ASCO makes five overarching recommendations for improving the
evidence base for treating older adults with cancer, which build and
expand on the recommendations in the IOM quality report. Table 1
summarizes these recommendations.
Recommendation 1
Use clinical trials to improve the evidence base for treating older
adults. There are opportunities in clinical trials to improve the evidence base for treating older adults. Overly restrictive eligibility criteria
in many trials limit the accrual of older adults.11,19,36-39 For example,
Bellera et al39 reviewed clinical trial participation of older adults with
non-Hodgkin lymphoma in 87 trials published in Medline between
2005 and 2011; ⬎ 25% of the trials directly excluded patients age ⬎ 65
years, and 54% indirectly excluded older adults through selective
eligibility criteria. Common eligibility criteria in trials that lead to the
exclusion of older adults include performance status, comorbid conditions, concomitant medication usage, and delayed diagnoses.
There is growing recognition that eligibility criteria in clinical
trials could be relaxed without compromising scientific rigor.19,40
From 1999 to 2005, the median number of eligibility criteria per trial
increased from 31 to 49.41 In addition, it is estimated that only 20% to
40% of patients treated at cancer centers are eligible to participate in

Table 1. Recommendation Goals
Recommendation
To improve the conduct of research
Use clinical trials to improve evidence for treating older adults with
cancer
Leverage research designs and infrastructure for generating evidence on
older adults with cancer
To improve the research environment
Increase FDA authority to incentivize and require research involving
older adults with cancer
Increase clinicians’ recruitment of older adults with cancer to clinical trials
Use journal policies to improve researchers’ reporting of age distribution
and health risk profiles of research participants
Abbreviation: FDA, US Food and Drug Administration.
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clinical trials, primarily as a result of stringent eligibility criteria.42 A
2010 IOM report recommended the development of eligibility criteria
that allow the broadest participation possible.43 Members of the
ASCO Cancer Research Committee have also urged researchers and
funders to carefully consider the necessity of individual eligibility
criteria.43a Making eligibility criteria less stringent would speed up
accrual, lead to more generalizable research, and improve identification of toxicities.43,44
Gathering additional data elements in clinical trials would also
help improve the evidence base.45 The health of older adults is heterogeneous21; however, little information is routinely captured about
older adults who enroll onto trials aside from their chronologic age
and performance status. The IOM quality report recommended that
the NCI work with other stakeholders, like ASCO, to develop a common set of data elements to be collected by researchers in all trials.1
Including elements from the geriatric assessment domains (eg, functional status, comorbid medical conditions, psychological state, cognitive function, nutritional status, social support) in these common
data sets would help identify which older adults are most likely to
benefit or not from treatment, because factors other than age are
crucial to making these assessments.46-53 Clinical trials conducted by
the cooperative groups have documented that it is feasible to collect
geriatric assessment data in a timely and efficient manner using existing tools.54
Similarly, there is substantial information to be gained from tumor specimens collected during clinical trials.5 Tumors in older adults
can be biologically different from those in younger populations.31,55-59
For example, older adults are more likely to have hormone receptor–
positive breast tumors than younger adults.59 Requiring researchers to
report the age distribution of samples studied in trials in which tumor
specimens are collected would improve clinicians’ understanding of
how aging affects cancer biology.
Finally, the NCI should take a leadership role in ensuring that
funders of cancer research, including the NIA and National Institutes
of Health (NIH), encourage and incentivize increased involvement of
older adults in clinical trials. Various approaches to fulfilling this role
include creating targeted funding opportunities to support research
involving older adults and including experts in geriatrics and geriatric
oncology on review panels.
Action Items
●

●

●

Regulatory agencies, funders of cancer clinical research, and
researchers should carefully consider whether there is evidence supporting limitations to eligibility criteria based on
age, performance status, or comorbid conditions. Researchers should provide a rationale, informed by input from experts in aging and geriatric oncology, when trials include
eligibility criteria that are restricted based on these factors.
The NCI, FDA, and other organizations developing common sets of data elements for researchers to collect in clinical
trials should include measures from the geriatric assessment
domains.
Funders of cancer clinical trials in which tumor specimens
are studied should require researchers to report on the age
distribution of samples studied and whether this is reflective
of the age distribution of the population enrolled onto the
trial or the population with the disease overall.

www.jco.org

●

The NCI should collaborate with the NIA, NIH, and other
funders of cancer clinical research to encourage and incentivize research including older adults.

Recommendation 2
Leverage research designs and infrastructure to improve the evidence
base for treating older adults. Different study designs are appropriate
for answering various types of questions, and researchers should
choose the design most appropriate for the question of interest.60-62 A
recent U13 conference reviewed the benefits and limitations of various
study designs for improving the evidence base for older adults, including randomized clinical trials, prospective cohort studies, embedded
studies, and single-arm trials (Table 2).15
There are also several innovative trial designs, such as extended design trials and adaptive trials, which could improve the
generation of evidence on older adults.15 Extended design trials, for
example, allow researchers to examine the age distribution of patients in the superior arm of a trial after the results have been
reported. If the superior arm fails to accrue a sufficient number of
older adults to draw conclusions, researchers reopen it to accrue a
sufficient number.15 Appropriately using the full range of trial
designs to fill knowledge gaps could improve the evidence base
guiding the treatment of older adults.
Comparative-effectiveness research (CER) is another effective
method for developing the evidence base for treating older adults.
CER is defined as “the generation and synthesis of evidence that
compares the benefits and harms of alternative methods, to prevent, diagnose, treat, and monitor a clinical condition or to improve the delivery of care.”60(p13) To leverage CER to improve the
evidence base for treating older adults, the IOM quality report
recommends that funders require researchers “to include a plan to
study a population that mirrors the age distribution and health risk
profile of patients with the disease.”1(p12) This would further
the central goal of CER: gathering data to inform real-world clinical decisions.
CER often depends on database research to answer important
clinical questions. There are multiple databases with information
on patients with cancer, including learning health care systems that
merge data from large numbers of electronic health records, such
as the ASCO CancerLinQ, as well databases that rigorously collect
data, such as the SEER-Medicare database and cancer registries. A
major advantage of research using these information sources is that
researchers have access to data from large, diverse populations,
including older adults, individuals with comorbidities, people using concomitant medications, and those who are in the oldest age
ranges. Database research also produces results quickly and inexpensively. However, the data are not always collected systematically, creating the potential for bias or erroneous conclusions. To
leverage databases to inform the treatment of older adults, it will be
important that databases collect and store relevant information
(eg, measures from geriatric assessment domains) and that they
support appropriate analyses.
Coverage with evidence development (CED) is also a strategy for
collecting clinical evidence on older adults.63,64 Sponsors of new medical products currently have few incentives to conduct additional
research after achieving insurance coverage for their products.65 Under CED, payers cover the cost of a treatment while additional research
is conducted.66 This is unlike the more traditional research paradigm,
© 2015 by American Society of Clinical Oncology
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Table 2. Opportunities in Geriatric Oncology Clinical Trial Designs
Design
RCT

Description and
Characteristics

Potential Objectives and
Outcomes

Advantages

Limitations and Vital
Considerations

Gold standard of clinical trial
design; participants
randomly assigned to
treatment arms
Study design for generating
evidence in older adults:
accrue only older adults
or accrue patients of all
ages but stratify
enrollment into age
groups representative of
distribution of individuals
with disease
Adaptive (Bayesian) design:
trial design is modified as
study proceeds based on
interim data analysis;
randomization ratio can
be altered by shifting
patients to more
effective treatment arm
and eliminating
underperforming arm
Assesses treatments
already approved by FDA
Cohort can be defined by
host, tumor, or treatment
factors
Observational (no
randomization)
Hypothesis driven
Measures of interest to
geriatric oncology
research are included
within infrastructure of
parent study (eg, GA
domains)

Compare efficacy and
tolerability of different
treatments; develop novel
end points

Excellent for direct
comparison of different
regimens

Requires large sample sizes; is
costly and time intensive; lack
of end points tailored to
geriatric population
In trials stratified by age: slow
accrual because of enrollment
of specific age strata

Identify patterns of care;
understand decision making;
determine toxicity and
feasibility of delivering
specific therapies

Generalizable findings;
provides insight into
patterns of care and
decision making

Lack of randomization; significant
data management resources
required to capture drug-dosing
and toxicity data

Use GA to describe cohort; use
GA in longitudinal follow-up
to understand impact of
therapy; identify
characteristics of patients at
high risk for toxicity

Baseline characterization of
geriatric population in
study; ability to identify
baseline predictors of
treatment tolerance and/
or longitudinal declines
in function

Single-arm trial

Gold standard for phase II
trials
No randomization
All patients receive
treatment under study

Qualification of novel end
points
Fills gaps in knowledge
regarding efficacy,
feasibility, and toxicity of
drugs that have been
understudied in older
adults

Extended trial

Addition of cohort of older
patients to superior
treatment arm or RCT

Evaluation of efficacy of drug
for which there are limited
data for older adults
Identification of predictors of
toxicity based on GA
variables or biomarkers
Understanding of age-related
changes in pharmacokinetics
and pharmacodynamics of
therapeutics
Determination of tolerability of
treatment in older adults

Parent study may not be targeted
to older adults, thus limiting
sample size of older patients
If participation in embedded study
is optional, patients may not be
representative of entire cohort
and/or adequate sample size of
older adults may not accrue
No comparison arm

Prospective cohort study

Embedded study (correlative
or ancillary study)

Trial infrastructure in place
Easier accrual of older
patients because
efficacy of treatment
has been demonstrated
Provides additional data on
tolerability of treatment
in older patients

No precedent exists for
reopening study several years
after closure
No data regarding efficacy of
treatment from inferior arm in
older adults

NOTE. Data adapted.15
Abbreviations: FDA, US Food and Drug Administration; GA, geriatric assessment; RCT, randomized controlled trial.

where industry covers treatment costs in trials. Clinical trials conducted under CED programs are likely to be more generalizable, given
that payers are interested in supporting research that will inform
coverage decisions for their insured populations.
The Centers for Medicare and Medicaid Services (CMS), the
major insurer of older adults, employed CED in oncology in 2005 by
covering the off-label use of several chemotherapy treatments for
4
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colorectal cancer in specific NCI-sponsored trials.67 Medicare should
be highly motivated to participate in additional CED programs in
oncology, given the difference between the average trial participant
and the average Medicare beneficiary, who is older and less healthy.18
Moreover, previous additions to the coverage of clinical trials by
Medicare have increased the number of older adults participating
in research.68
JOURNAL OF CLINICAL ONCOLOGY
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Action Items
●

●

●

●

Researchers and funders of cancer clinical research should
use the full range of research designs, including innovative
trial designs, to fill knowledge gaps in the treatment of older
adults with cancer.
Funders of CER should require researchers evaluating the
role of a standard or novel cancer treatment to include a plan
to study a population that mirrors the age distribution and
health risk profile of patients with the disease.
Developers of research and clinical databases should ensure
that their systems collect geriatric assessment data and have
the functionality to support studies designed to improve the
evidence base supporting the treatment of older adults with
cancer.
The CMS should use its coverage with evidence development
authority to cover the off-label use of marketed drugs in
select cancer clinical trials. The CMS should work with the
NIH, patients, and researchers to prioritize trials for this
additional coverage.

Recommendation 3
Increase the authority of the FDA to incentivize and require research
including older adults. The FDA has limited authority to require
sponsors of new treatments to test their products in older adults.
Manufacturers are required to report their clinical trial results by age
and include a geriatric use subsection on their product labels.69,70 The
FDA has also issued guidance that encourages, but does not require,
sponsors to generate evidence on the effectiveness of their products in
older adults.71,72
Despite these policies, older adults are rarely included in registration trials.7,8,73 Moreover, the lack of information included in the
geriatric use section of product labels has limited impact on the ability
of manufacturers to market and sell their products to older adults.
Only approximately half of drugs commonly prescribed to older
adults contain precautionary information in the geriatric use section
of their labels.74 Manufacturers typically comply with this labeling
requirement by noting that their products were tested in insufficient
numbers of older adults to determine whether the products are likely
to produce higher risks for older adults.
Given that the current regulatory approach of the FDA does not
generate actionable information on the therapeutic effect of new treatments in older adults, changing the requirements and incentive structure for new treatments is required. Specifically, the FDA should have
authority to require a sponsor to outline a plan to test its products in
older populations. The FDA could issue a waiver if a product is unlikely to benefit older adults. Companies could meet this requirement
through postmarketing trials, so products that are ready for approval
in the general population are not kept off the market.
The FDA should also have the authority to create incentives
for manufacturers to test their products in older adults. This
incentive-based approach could be extended to drugs for other
diseases that also occur frequently in older adults. The IOM quality
report recommends rewarding companies for conducting clinical
trials of new cancer treatments in older adults by providing them
with 6 months of patent extensions, as modeled after the pediatric
market exclusivity incentive.1 There is substantial evidence of the
www.jco.org

success of the pediatric market exclusivity program at incentivizing
research in children.75,76
There are also other examples of incentives that successfully
encourage manufacturers to conduct research on specific topics or in
specific populations, which could serve as models for a new incentive
program for research in older adults: (1) the FDA Amendments Act of
2008 includes transferable vouchers for expedited review for companies developing new drugs to treat tropical diseases, (2) the Affordable
Care Act includes multiple incentives to encourage manufacturers to
develop biologic drugs, (3) the Orphan Drug Act provides market
exclusivity for drugs treating rare diseases, and (4) the HatchWaxman Act includes incentives for both brand-name and generic
drug manufacturers.76 Although market exclusivity is the core approach to motivating manufacturers to conduct research, other types
of incentives, such as prizes and government research and development contracts, can also be effective.77
The FDA should have flexibility in designing an appropriate
incentive program to encourage research involving older adults. The
program should be informed by previous incentive programs and
narrowly tailored to achieve the desired outcome of generating the
needed evidence. The authorizing law should also require an evaluation of the impact of the program on public health, include a mechanism that allows the FDA to modify the incentive based on the
evaluation, and place limits on the compensation available to manufacturers. Moreover, it will be important that both the incentive program and any new requirements be harmonized with the European
Medicines Agency (EMA) procedures.
In addition, the FDA should enhance the aging expertise on its
advisory boards as it implements these new programs. Part of the
EMA geriatric strategy included forming a geriatric expert group to
advise the EMA and its scientific committees on relevant issues.78
In the United States, the FDA Oncology Drug Advisory Committee
is the most logical place to increase geriatric expertise. This committee is charged with reviewing and evaluating data concerning
the safety and effectiveness of cancer treatments. It consists of 13
voting members from various fields but currently does not require
a member with geriatric or aging expertise.79 Including geriatric
expertise would better ensure that manufacturers are submitting
the appropriate data on the safety, efficacy, and dosing of their
products in older adults.
Action Items
●

●

●

Congress should provide the FDA authority to require that a
drug or biologic marketing application contain a plan to
gather data and develop recommendations on safety, efficacy, and dosing in older adults.
Congress should grant the FDA authority to create incentives for companies that conduct clinical trials of new cancer
treatments in older adults.
The FDA should include experts in aging and geriatric oncology on its advisory boards to provide scientific advice on
the development and assessment of novel agents and emerging federal policies.

Recommendation 4
Increase clinician recruitment of older adults to clinical trials. The
biggest predictor of whether a patient decides to enroll onto a clinical
© 2015 by American Society of Clinical Oncology
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trial is whether a clinician has discussed and recommended participation. Thus, clinicians can be a major barrier to older adults’ participation in research.7,9,36,37,80 Although there is no evidence that
enrollment of older adults onto clinical trials is associated with increased risk of harm over standard therapy,11,14 clinicians regularly
cite concerns about drug toxicity and the impact of treatment as
reasons not to enroll older adults onto trials.7,9,36,37 Clinicians’ decision to offer trial participation to patients is often influenced by patients’ chronologic rather than functional age.81-86
Nevertheless, multiple studies have found that older adults are
as willing to participate in trials as younger adults when given the
opportunity.84,86,87 Older adults also generally have positive attitudes toward clinical trials.88 Given these data, educational programs will be necessary to reduce clinicians’ reluctance to enroll
older adults onto trials. In addition, trial sponsors should avoid
distributing educational materials that may discourage clinicians
from enrolling older patients onto trials.
Increasing reimbursement for clinicians who enroll patients onto
clinical trials would also improve recruitment. An IOM report concluded
that the current reimbursement system fails to recognize the extra time
and effort it takes to enroll patients onto trials, such as the time required to
find applicable trials, explain trials to patients, and obtain informed consent.43 There are also extra data collection and documentation and regulatory requirements for clinicians whose patients participate in research.88
One study found that clinicians spend, on average, 4 hours enrolling
patients onto trials, and some of these patients ultimately decide not to
participate.89 The additional uncompensated time and effort required for
trial enrollment is particularly burdensome for clinicians enrolling older
adults, given the increased challenge of identifying appropriate trials for
this population, some older adults’ heightened toxicity risks, and older
adults’ potential for cognitive impairments, which must be assessed to
determine whether patients can provide informed consent.
Action Items
●

●

Professional societies should develop and promote educational materials for clinicians and researchers to encourage
greater recruitment of older adults to clinical trials.
The American Medical Association should establish new current
procedural terminology (CPT) codes to reimburse clinicians who
offer older patients the opportunity to participate in clinical trials,
enroll them onto these trials, and conduct management and
follow-up of these patients for the additional time and effort involved.TheseCPTcodesshouldbereimbursedbyMedicare,Medicaid, and third-party payers.

participants. Researchers are currently collecting substantial data
about older adults that are not being analyzed or reported. Thus,
information that could inform clinical practice at little additional
cost is not being reported. Kumar et al,14 for example, reviewed 345
completed phase III clinical trials conducted by five cooperative
groups for participation of older adults. They found that 57% of the
trials did not stratify the results by age, and only 12% of trials stratified
by age ⱖ 65 years. This represents an easily addressed, missed opportunity to identify differences in safety, efficacy, and dosing associated
with age. Using journal policies could improve researchers’ reporting
of data relevant to the treatment of older adults.
Action Items
●

●
●

Require authors to submit and report the detailed age
distribution (by decade) of the population included in the
study, not just the age ranges of population, and data
analyses that could potentially yield valuable age-related
information, including age-based analyses of response,
benefit, and toxicity.
Include geriatric oncology experts in the pool of editorial
board members who serve as peer reviewers of manuscripts.
Instruct peer reviewers to consider whether the authors have
adequately reported the age distribution of the population
included in the study, the generalizability of the results to the
population with the disease, and data analyses that could
potentially yield valuable age-related information.
DISCUSSION

This article lays out a multipronged approach to improving the evidence base for treating older adults with cancer. Some of the recommendations are achievable in a short timeframe. Others will require
longer-term commitments and the collaboration of multiple stakeholders involved in clinical research. Given the rapidly aging population, this is a crucial time to act to ensure all patients with cancer
receive high-quality, evidence-based care.
AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST
Disclosures provided by the authors are available with this article at
www.jco.org.

AUTHOR CONTRIBUTIONS

Recommendation 5
Use journal policies to incentivize researchers to consistently
report on the age distribution and health risk profiles of research
REFERENCES
1. Institute of Medicine: Delivering HighQuality Cancer Care: Charting a New Course for a
System in Crisis. Washington, DC, National Academies Press, 2013
2. National Cancer Institute: SEER Stat fact sheets:
All cancer sites. http://seer.cancer.gov/statfacts/html/
all.html
6

© 2015 by American Society of Clinical Oncology

Manuscript writing: All authors
Final approval of manuscript: All authors

3. Heron M: Deaths: Leading Causes for 2010.
http://www.cdc.gov/nchs/data/nvsr/nvsr62/
nvsr62_06.pdf
4. American Cancer Society: Cancer Treatment &
Survivorship: Facts & Figures—2014-2015. http://
www.cancer.org/acs/groups/content/@research/
documents/document/acspc-042801.pdf
5. Dale W, Mohile SG, Eldadah BA, et al: Biological, clinical, and psychosocial correlates at the interface of cancer and aging research. J Natl Cancer Inst

104:581-589, 2012
6. Vincent GK, Velkoff VA: The Next Four Decades:
The Older Population in the United States—2010 to
2050: Population Estimates and Projections. http://
www.census.gov/prod/2010pubs/p25-1138.pdf
7. Talarico L, Chen G, Pazdur R: Enrollment of
elderly patients in clinical trials for cancer drug
registration: A 7-year experience by the US Food
and Drug Administration. J Clin Oncol 22:46264631, 2004
JOURNAL OF CLINICAL ONCOLOGY

Information downloaded from jco.ascopubs.org and provided by at ASCO on August 12, 2015 from 66.102.234.242
Copyright © 2015 American Society of Clinical Oncology. All rights reserved.

Improving the Evidence Base for Treating Older Adults With Cancer

8. Scher KS, Hurria A: Under-representation of
older adults in cancer registration trials: Known
problem, little progress. J Clin Oncol 30:2036-2038,
2012
9. Trimble EL, Carter CL, Cain D, et al: Representation of older patients in cancer treatment trials.
Cancer 74:2208-2214, 1994 (suppl)
10. Hutchins LF, Unger JM, Crowley JJ, et al:
Underrepresentation of patients 65 years of age or
older in cancer-treatment trials. N Engl J Med 341:
2061-2067, 1999
11. Lewis JH, Kilgore ML, Goldman DP, et al:
Participation of patients 65 years of age or older in
cancer clinical trials. J Clin Oncol 21:1383-1389,
2003
12. Murthy VH, Krumholz HM, Gross CP: Participation in cancer clinical trials: Race-, sex-, and agebased disparities. JAMA 291:2720-2726, 2004
13. Stewart JH, Bertoni AG, Staten JL, et al:
Participation in surgical oncology clinical trials:
Gender-, race/ethnicity-, and age-based disparities.
Ann Surg Oncol 14:3328-3334, 2007
14. Kumar A, Soares HP, Balducci L, et al: Treatment tolerance and efficacy in geriatric oncology: A
systematic review of phase III randomized trials
conducted by five National Cancer Institute–sponsored cooperative groups. J Clin Oncol 25:12721276, 2007
15. Hurria A, Dale W, Mooney M, et al: Designing
therapeutic clinical trials for older and frail adults
with cancer: U13 conference recommendations.
J Clin Oncol 32:2587-2594, 2014
16. Centers for Disease Control and Prevention:
Healthy Aging: Helping People to Live Long and
Productive Lives and Enjoy a Good Quality of Life.
http://stacks.cdc.gov/view/cdc/6114
17. Cerreta F, Eichler HG, Rasi G: Drug policy for
an aging population: The European Medicines Agency’s geriatric medicines strategy. N Engl J Med
367:1972-1974, 2012
18. Dhruva SS, Redberg RF: Variations between
clinical trial participants and Medicare beneficiaries
in evidence used for Medicare national coverage
decisions. Arch Intern Med 168:136-140, 2008
19. Van Spall HG, Toren A, Kiss A, et al: Eligibility
criteria of randomized controlled trials published in
high-impact general medical journals: A systematic
sampling review. JAMA 297:1233-1240, 2007
20. Fried TR, Bradley EH, Towle VR, et al: Understanding the treatment preferences of seriously ill
patients. N Engl J Med 346:1061-1066, 2002
21. Wildiers H, Mauer M, Pallis A, et al: End
points and trial design in geriatric oncology research:
A joint European Organisation for Research and
Treatment of Cancer–Alliance for Clinical Trials in
Oncology–International Society of Geriatric Oncology position article. J Clin Oncol 31:3711-3718,
2013
22. Juliusson G, Antunovic P, Derolf A, et al: Age
and acute myeloid leukemia: Real world data on
decision to treat and outcomes from the Swedish
Acute Leukemia Registry. Blood 113:4179-4187,
2009
23. Muss HB: Factors used to select adjuvant
therapy of breast cancer in the United States: An
overview of age, race, and socioeconomic status.
J Natl Cancer Inst Monogr 30:52-55, 2001
24. Giovanazzi-Bannon S, Rademaker A, Lai G, et
al: Treatment tolerance of elderly cancer patients
entered onto phase II clinical trials: An Illinois Cancer
Center study. J Clin Oncol 12:2447-2452, 1994
25. Chen H, Cantor A, Meyer J, et al: Can older
cancer patients tolerate chemotherapy? A prospective pilot study. Cancer 97:1107-1114, 2003
www.jco.org

26. Bonadonna G, Valagussa P: Dose-response
effect of adjuvant chemotherapy in breast cancer. N
Engl J Med 304:10-15, 1981
27. Berry MF, Worni M, Pietrobon R, et al: Variability in the treatment of elderly patients with stage
IIIA (N2) non-small-cell lung cancer. J Thorac Oncol
8:744-752, 2013
28. Hurria A, Wong FL, Villaluna D, et al: Role of
age and health in treatment recommendations for
older adults with breast cancer: The perspective of
oncologists and primary care providers. J Clin Oncol
26:5386-5392, 2008
29. Mandelblatt JS, Sheppard VB, Hurria A, et al:
Breast cancer adjuvant chemotherapy decisions in
older women: The role of patient preference and
interactions with physicians. J Clin Oncol 28:31463153, 2010
30. Schrag D, Cramer LD, Bach PB, et al: Age and
adjuvant chemotherapy use after surgery for stage
III colon cancer. J Natl Cancer Inst 93:850-857, 2001
31. Sargent DJ, Goldberg RM, Jacobson SD, et al:
A pooled analysis of adjuvant chemotherapy for
resected colon cancer in elderly patients. N Engl J
Med 345:1091-1097, 2001
32. Gupta SK, Lamont EB: Patterns of presentation, diagnosis, and treatment in older patients with
colon cancer and comorbid dementia. J Am Geriatr
Soc 52:1681-1687, 2004
33. Lyman GH, Dale DC, Friedberg J, et al: Incidence and predictors of low chemotherapy doseintensity in aggressive non-Hodgkin’s lymphoma: A
nationwide study. J Clin Oncol 22:4302-4311, 2004
34. Cress RD, O’Malley CD, Leiserowitz GS, et al:
Patterns of chemotherapy use for women with
ovarian cancer: A population-based study. J Clin
Oncol 21:1530-1535, 2003
35. Merchant TE, McCormick B, Yahalom J, et al:
The influence of older age on breast cancer treatment decisions and outcome. Int J Radiat Oncol Biol
Phys 34:565-570, 1996
36. Javid SH, Unger JM, Gralow JR, et al: A
prospective analysis of the influence of older age on
physician and patient decision-making when considering enrollment in breast cancer clinical trials
(SWOG S0316). Oncologist 17:1180-1190, 2012
37. Townsley CA, Selby R, Siu LL: Systematic
review of barriers to the recruitment of older patients with cancer onto clinical trials. J Clin Oncol
23:3112-3124, 2005
38. Moore DH, Kauderer JT, Bell J, et al: An
assessment of age and other factors influencing
protocol versus alternative treatments for patients
with epithelial ovarian cancer referred to member
institutions: A Gynecologic Oncology Group study.
Gynecol Oncol 94:368-374, 2004
39. Bellera C, Praud D, Petit-Monéger A, et al:
Barriers to inclusion of older adults in randomised
controlled clinical trials on Non-Hodgkin’s lymphoma: A systematic review. Cancer Treat Rev 39:812817, 2013
40. Institute of Medicine: Transforming Clinical
Research in the United States: Challenges and Opportunities—Workshop Summary. Washington, DC,
National Academies Press, 2010
41. Malakoff D: Clinical trials and tribulations: Spiraling costs threaten gridlock. Science 322:210-213,
2008
42. Melisko ME, Hassin F, Metzroth L, et al:
Patient and physician attitudes toward breast cancer
clinical trials: Developing interventions based on
understanding barriers. Clin Breast Cancer 6:45-54,
2005
43. Institute of Medicine: A National Cancer Clinical Trials System for the 21st Century: Reinvigorat-

ing the NCI Cooperative Group Program.
Washington, DC, National Academies Press, 2010
43a. Kim ES, Bernstein D, Hilsenbeck SG, et al:
Modernizing eligibility criteria for molecularly driven
trials. J Clin Oncol doi: 10.1200/JCO.2015.62.1854
44. George SL: Reducing patient eligibility criteria
in cancer clinical trials. J Clin Oncol 14:1364-1370,
1996
45. de la Cruz M, Bruera E: Approach to the older
patient with cancer. BMC Med 11:218, 2013
46. Ramjaun A, Nassif MO, Krotneva S, et al:
Improved targeting of cancer care for older patients:
A systematic review of the utility of comprehensive
geriatric assessment. J Geriatr Oncol 4:271-281,
2013
47. Wildes TM, Ruwe AP, Fournier C, et al: Geriatric assessment is associated with completion of
chemotherapy, toxicity, and survival in older adults
with cancer. J Geriatr Oncol 4:227-234, 2013
48. Aparicio T, Jouve JL, Teillet L, et al: Geriatric
factors predict chemotherapy feasibility: Ancillary
results of FFCD 2001-02 phase III study in first-line
chemotherapy for metastatic colorectal cancer in
elderly patients. J Clin Oncol 31:1464-1470, 2013
49. Hurria A, Togawa K, Mohile SG, et al: Predicting chemotherapy toxicity in older adults with cancer: A prospective multicenter study. J Clin Oncol
29:3457-3465, 2011
50. Hurria A, Cohen HJ, Extermann M: Geriatric
oncology research in the cooperative groups: A
report of a SIOG special meeting. J Geriatr Oncol
1:40-44, 2010
51. Extermann M, Boler I, Reich RR, et al: Predicting the risk of chemotherapy toxicity in older
patients: The Chemotherapy Risk Assessment
Scale for High-Age Patients (CRASH) score. Cancer
118:3377-3386, 2012
52. Hurria A: Incorporation of geriatric principles in
oncology clinical trials. J Clin Oncol 25:5350-5351,
2007
53. Hurria A, Naylor M, Cohen HJ: Improving the
quality of cancer care in an aging population: Recommendations from an IOM report. JAMA 310:
1795-1796, 2013
54. Hurria A, Cirrincione CT, Muss HB, et al:
Implementing a geriatric assessment in cooperative
group clinical cancer trials: CALGB 360401. J Clin
Oncol 29:1290-1296, 2011
55. Leith CP, Kopecky KJ, Chen IM, et al:
Frequency and clinical significance of the expression
of the multidrug resistance proteins MDR1/Pglycoprotein, MRP1, and LRP in acute myeloid leukemia: A Southwest Oncology Group study. Blood
94:1086-1099, 1999
56. Klepin HD, Rao AV, Pardee TS: Acute myeloid
leukemia and myelodysplastic syndromes in older
adults. J Clin Oncol 32:2541-2552, 2014
57. Appelbaum FR, Gundacker H, Head DR, et al:
Age and acute myeloid leukemia. Blood 107:34813485, 2006
58. Frohling S, Schlenk RF, Kayser S, et al: Cytogenetics and age are major determinants of outcome in intensively treated acute myeloid leukemia
patients older than 60 years: Results from AMLSG
trial AML HD98-B. Blood 108:3280-3288, 2006
59. Diab SG, Elledge RM, Clark GM: Tumor characteristics and clinical outcome of elderly women
with breast cancer. J Natl Cancer Inst 92:550-556,
2000
60. Institute of Medicine: Initial National Priorities
for Comparative Effectiveness Research. Washington, DC, National Academies Press, 2009

© 2015 by American Society of Clinical Oncology

Information downloaded from jco.ascopubs.org and provided by at ASCO on August 12, 2015 from 66.102.234.242
Copyright © 2015 American Society of Clinical Oncology. All rights reserved.

7

Hurria et al

61. Institute of Medicine: Finding What Works in
Health Care: Standards for Systematic Reviews.
Washington, DC, National Academies Press, 2011
62. Institute of Medicine: Knowing What Works
in Health Care: A Roadmap for the Nation. Washington, DC, National Academies Press, 2008
63. Abernethy AP, Etheredge LM, Ganz PA, et al:
Rapid-learning system for cancer care. J Clin Oncol
28:4268-4274, 2010
64. Medicare Payment Advisory Commission:
Report to the Congress: Aligning Incentives in Medicare.
http://www.medpac.gov/documents/reports/
Jun10_EntireReport.pdf?sfvrsn⫽0
65. Emanuel EA, Abernethy AP, Bekelman JE, et
al: A plan to fix cancer care. New York Times, March
23, 2013:SR13
66. Center for Medical Technology Policy: Issue
Brief: Coverage for Evidence Development—A Conceptual Framework. http://www.cmtpnet.org/docs/
resources/CED-Issue-Brief.pdf
67. Centers for Medicare and Medicaid Services: Anticancer chemotherapy for colorectal cancer. http://
www.cms.gov/Medicare/Coverage/Coverage-withEvidence-Development/Anti-Cancer-Chemotherapy-forColorectal-Cancer-11017-.html
68. Unger JM, Coltman CA Jr, Crowley JJ, et al:
Impact of the year 2000 Medicare policy change on
older patient enrollment to cancer clinical trials.
J Clin Oncol 24:141-144, 2006
69. US Food and Drug Administration: Content
and format of an application: 21 CFR 314.50 (2012).
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/
cfcfr/CFRSearch.cfm?fr⫽314.50
70. US Food and Drug Administration: Requirements
on content and format of labeling for human prescription
drug and biological products: 21 CFR 201.56 (2007).
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/
CFRSearch.cfm?fr⫽201.56

71. Center for Drug Evaluation and Research: Guideline for the Study of Drugs Likely to Be Used in the
Elderly. http://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/Guidances/
ucm072048.pdf
72. US Food and Drug Administration: Guidance for
Industry: E7 Studies in Support of Special Populations—
Geriatrics: Questions and Answers. http://www.fda.gov/
downloads/drugs/guidancecomplianceregulatory
information/guidances/ucm189544.pdf
73. Government Accountability Office: Elderly
persons in clinical drug trials. http://www.gao.gov/
assets/100/95182.pdf
74. Steinmetz KL, Coley KC, Pollock BG: Assessment of geriatric information on the drug label for
commonly prescribed drugs in older people. J Am
Geriatr Soc 53:891-894, 2005
75. Institute of Medicine: Safe and Effective Medicines for Children: Pediatric Studies Conducted
Under the Best Pharmaceuticals for Children Act
and the Pediatric Research Equity Act. Washington,
DC, National Academies Press, 2012
76. Kesselheim AS: An empirical review of major
legislation affecting drug development: Past experiences, effects, and unintended consequences. Milbank Q 89:450-502, 2011
77. Grabowski HG, DiMasi JA, Long G: The roles
of patents and research and development incentives
in biopharmaceutical innovation. Health Aff (Millwood) 34:302-310, 2015
78. European Medicines Agency: EMA Geriatric
Medicines Strategy. http://www.ema.europa.eu/docs/
en_GB/document_library/Other/2011/02/WC500102291
.pdf
79. US Food and Drug Administration: Oncologic
Drugs Advisory Committee. http://www.fda.gov/
AdvisoryCommittees/CommitteesMeetingMaterials/
Drugs/OncologicDrugsAdvisoryCommittee/
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Appendix
American Society of Clinical Oncology Recommendations: Improving the Evidence Base for Treating Older
Adults With Cancer
Recommendation 1

Use clinical trials to improve the evidence base for treating older adults with cancer.
Action Items
●

●

●

●

Regulatory agencies, funders of cancer clinical research, and researchers should carefully consider whether there is evidence
supporting limitations to eligibility criteria based on age, performance status, or comorbid conditions. Researchers should
provide a rationale, informed by input from experts in aging and geriatric oncology, when trials include eligibility criteria
that are restricted based on these factors.
The National Cancer Institute (NCI), US Food and Drug Administration (FDA), and other organizations that are
developing common sets of data elements for researchers to collect in clinical trials should include measures from the
geriatric assessment domains.
Funders of cancer clinical trials in which tumor specimens are studied should require researchers to report the age
distribution of samples studied and whether this is reflective of the age distribution of the population enrolled onto the trial
and the population with the disease overall.
The NCI should collaborate with the National Institute on Aging, National Institutes of Health, and other funders of cancer
clinical research to encourage and incentivize research involving older adults.

Recommendation 2

Leverage research designs and infrastructure to improve the evidence base for treating older adults with cancer.
Action Items
●
●

●
●

Researchers and funders of cancer clinical research should use the full range of research designs, including innovative trial
designs, to fill knowledge gaps in the treatment of older adults with cancer.
Funders of comparative-effectiveness research should require researchers evaluating the role of a standard or novel cancer
treatment to include a plan to study a population that mirrors the age distribution and health risk profile of patients with the
disease.
Developers of research and clinical databases should ensure that their systems collect geriatric assessment data and have the
functionality to support studies designed to improve the evidence base supporting the treatment of older adults with cancer.
The Centers for Medicare and Medicaid Services should use its coverage with evidence development authority to cover the
off-label use of marketed drugs in select cancer clinical trials. The Centers for Medicare and Medicaid Services should work
with the National Institutes of Health, patients, and researchers to prioritize trials for this additional coverage.

Recommendation 3

Increase the authority of the FDA to incentivize and require research involving older adults with cancer.
Action Items
●
●
●

Congress should provide the FDA authority to require a drug or biologic marketing application to contain a plan to gather
data and develop recommendations on safety, efficacy, and dosing in older adults.
Congress should grant the FDA authority to create incentives for companies that conduct clinical trials of new cancer
treatments in older adults.
The FDA should include experts in aging and geriatric oncology on its advisory boards to provide scientific advice on the
development and assessment of novel agents and emerging federal policies.

Recommendation 4

Increase clinician recruitment of older adults with cancer to clinical trials.
Action Items
●
●

Professional societies should develop and promote educational materials for clinicians and researchers to encourage greater
recruitment of older adults to clinical trials.
The American Medical Association should establish new common procedural terminology codes to reimburse clinicians
who offer older patients the opportunity to participate in clinical trials, enroll them onto these trials, and conduct
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management and follow-up of these patients for the additional time and effort involved. These codes should be reimbursed
by Medicare, Medicaid, and third-party payers.
Recommendation 5

Use journal policies to incentivize researchers to consistently report the age distribution and health risk profiles of research
participants.
Action Items
●

●
●

Require authors to submit and report the detailed age distribution (by decade) of the population included in the study, not
just the age ranges of population, and data analyses that could potentially yield valuable age-related information, including
age-based analyses of response, benefit, and toxicity.
Include geriatric oncology experts in the pool of editorial board members who serve as peer reviewers of manuscripts.
Instruct peer reviewers to consider whether the authors have adequately reported the age distribution of the population
included in the study, the generalizability of the results to the population with the disease, and data analyses that could
potentially yield valuable age-related information.
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