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ABSTRACT

The management of cancer in older aged people is
becoming a common problem due to the aging of the
population. There are many variables determining the
complex situation that are interconnected. Some of
them can be assessed, such as risk of mortality and risk
of treatment complications, but many others are still
unknown, such as the course of disease, the host-related
factors that influence cancer aggressiveness, and the

phenotype heralding risk of permanent treatment-related
damage.

This article presents a dynamic and personalized approach
to older people with cancer based on our experience on aging,
cancer, and their biological interactions. Also, novel treatments
and management approaches to older individuals, based on
their functional age and their social and emotional needs, are
thoughtfully explored here.The Oncologist 2017;22:335–342

Implications for Practice: The goal of this article is to suggest a practical approach to complexity, a clinical situation becoming
increasingly common with the aging of the population. Beginning with the analysis of two clinical cases, the authors offer an
algorithm for approaching cancer in the older person that involves the assessment of life expectancy without cancer, the risk that
cancer might compromise a patient’s survival, function, or quality of life, and the potential benefits and risks of the treatments
based on a clinical evaluation. The authors then review possible laboratory assessment of functional age and the importance of
rapid-learning databases in the study of cancer and age.

INTRODUCTION

The Ramon Areces Foundation organized an International
Workshop on cancer and aging entitled “Cancer as a result of
aging: possible solutions,” which took place in Madrid, Spain,
on November 3, 2015. This opinion paper represents the con-
sensus reached after one day of discussion. The full list of the
participants is provided in the acknowledgments.

With the aging of the population, the management of com-
plexity represents an increasingly common problem [1–4].
Complexity derives from the Latin “cum plexere,” which means
“to weave together” [5]. In a complex situation, the variables
are interwoven like the threads of a carpet. The practitioner is
given the task to correct a flawed carpet design without unrav-
eling the whole fabric.

This article explores approaches to complexity in managing
older persons with cancer, because cancer disproportionately

affects older individuals [6–9]. We propose a personalized
approach to older cancer patients, using as a springboard two
clinical cases (Table 1). Appropriately for an era of rapid scien-
tific progresses and globalization our model is dynamic, to
accommodate medical advances, flexible, to encompass the
values of individual patients, and transferable to different cul-
tures and countries.

ANALYSIS OF THE CLINICAL CASES
Both patients were diagnosed with cancer of the left breast
2.1 cm in diameter and involving 2/17 axillary lymph nodes. In
the first case, the balance of treatment benefits and risks has
been established in clinical trials. Modern combination chemo-
therapy reduces the risk of breast cancer death from 50% to
35% with a likelihood of acute complications lower than 2% [10].

Correspondence: Mar�ıa Vallet-Reg�ı, Departamento de Qu�ımica Inorg�anica y Bioinorg�anica, Facultad de Farmacia, Universidad Complutense de
Madrid, Instituto de Investigaci�on Sanitaria Hospital 12 de Octubre i112, Plaza Ram�on y Cajal s/n, E-28040 Madrid, Spain. Telephone: 34-913-
941-861; e-mail: vallet@ucm.es Received July 13, 2016; accepted for publication November 12, 2016; published Online First on February 20,
2017.Oc AlphaMed Press 1083-7159/2017/$20.00/0 http://dx.doi.org/10.1634/theoncologist.2016-0276

The Oncologist 2017;22:335–342 www.TheOncologist.com Oc AlphaMed Press 2017

Geriatric Oncology



Despite some risk of late complications [11–13], there is
consensus that the benefits of adjuvant chemotherapy trump
the risks.

The management of the second case is based on inference
and assumptions, as there are not and seemingly there will not
be clinical trials proving the benefits of adjuvant chemotherapy
in an older woman with comorbidities and functional
dependence.

Most medical oncologists would handle the case in two dif-
ferent ways: the expectant and the split-risk approaches. The
expectant approach, inspired by the “first do no harm” princi-
ple, avoids chemotherapy for the following reasons: (a) there is
at least a 50% chance that the cancer will not recur; (b) the
benefit of aggressive treatment is marginal at most, given the
limited life expectancy due to age, comorbidity, and function
[14, 15]; and (c) cancer recurrence can be managed with single-
agent chemotherapy that may prolong life and palliate symp-
toms with minimal risk of complications; the risk of
chemotherapy-related toxicity increases with age [16]. Addi-
tional risk factors include diabetes, coronary artery disease, and
polypharmacy [17].

The split-risk approach assumes some adjuvant chemother-
apy may reduce the risk of recurrence without compromising
health and function and may decrease the risk of breast cancer-
related death and disability. This approach may include weekly
treatments, such as a combination of carboplatin and pacli-
taxel, easily titrated to the emergence of complications.

Few practitioners would administer full treatment. Assum-
ing cancer is the most likely cause of death in this woman [18],
the risks of chemotherapy may be mitigated by antidotes and
one course of chemotherapy may assess her tolerance of
stress.

In the absence of better evidence, all three approaches
appear legitimate. They may be better individualized thanks to
genomic analysis of the cancer [19]. Yet it is legitimate to ask
whether a more evidence-based approach may be devised for
a situation likely to become more and more common.

The assessment of benefits and risks in this situation is a
complex endeavor. The decisional process is summarized in Fig-
ure 1. Risk-adverse patients are more likely than risk-takers to
accept substantial chemotherapy-related toxicity for a small
incremental benefit [20].

Following the carpet metaphor, the assessment of risks and
benefits in the second patient is the carpet design. Figure 1
reveals the threads contributing to the design: risk of recur-
rence, risk of death and of disabling complications from meta-
static cancer, patient’s life expectancy and treatment tolerance,
risk of treatment-related long-term disability, availability of an
effective home caregiver to compensate for the couple’s
dependence in instrumental activities of daily living (IADL),
timely response to emergencies, and risk of drug–drug and
drug–diseases interaction. In the following discussion, we will
review the information we already have and weave together
these different threads.

The Information We Have
Functional Age Aging is universal, but individualized.The assess-
ment of functional age, that is, of individual life expectancy and
functional reserve, is central to medical decisions.

We have instruments able to predict a person’s life expect-
ancy [14] with and without cancer and the risk of
chemotherapy-related toxicity in older individuals [21, 22]. We
also have information on how polypharmacy may affect the
course of the disease and treatment-related toxicity [23].

Life Expectancy and Treatment-Related Toxicity

Aging involves a progressive decline in functional reserve of
multiple organ systems and an increased prevalence of chronic
diseases [21, 22] that lead to reduced life expectancy and stress
tolerance. When older individuals are dependent in some IADL
and basic activities of daily living, health maintenance, quality
of life, and even their very survival may be contingent on a
caregiver.

Table 1. Comparison of two clinical cases

Characteristics Case 1 Case 2

Age 62 85

Function PS 0 PS 1; independent ADL; dependent for
transportation and shopping

Menopausal status Hysterectomy age 50 Natural menopause age 49

Profession CPA, works full time Retired school teacher

Comorbidity Hypertension well controlled
with thiazides

Type II diabetes, chronic lymphocytic leukemia (Rai
stage 1), hypertension well controlled, decreased
vision and hearing, osteoporosis and osteoarthritis

Past medical history Hysterectomy age 50,
tonsillectomy age 12

Colectomy for stage III colon cancer 5 years
previously; no adjuvant chemotherapy, triple
coronary artery stent at age 82

Social status Divorced, lives with boyfriend,
two adult daughters

Lives with 88-year-old husband who has Parkinson’s
disease and she is the main caregiver; three adult
children living outside the state; income social secu-
rity and pensions; children pay a housekeeper to
take care of the house, do some cooking, and gro-
cery shop twice weekly

Medications Lisinopril, metoprolol,
citalopram

Long-acting insulin, metformin, lisinopril, ASA,
Boniva, vitamin D, calcium, Zocor, dabigatran

Abbreviations: ADL, activities of daily living; ASA, acetylsalicylic acid; CPA, certified public accountant; PS, performance status.
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A number of biological changes underlie these clinical
events: generalized chronic and progressive inflammation [24],
cellular damage by reactive oxygen species and alterations in
redox status [25], epigenetic changes, including DNA hyper-
and hypomethylation [26–29], and a progressive shortening of
telomeres [30]. Proliferative senescence, the irreversible arrest
of cellular proliferation, is mediated by the P16INK4a/Rb sys-
tem [31, 32]. A decline of vitamin D serum levels was also
observed with age [33]. A recent meta-analysis found three
gene clusters negatively and four clusters positively correlated
with age [34].

The instruments to assess the risk of mortality and cancer
treatment complications in older individuals are based on a com-
prehensive geriatric assessment (CGA) [35–38]. One of the most
important domains of the CGA is functional status and physical
performance, which are powerful “biomarkers” of the risk of
death, disability, and hospitalization [36–39]. The site e-
prognosis.com summarizes all CGA-based clinical models assess-
ing the risk of mortality from 1 to 9 years for older individuals
[14]. The preoperative assessment of elderly cancer patients esti-
mates the risk of surgical [40], whereas other two instruments
estimate that of chemotherapy complications [21, 22].

These instruments may be fine-tuned with the inclusion of
biological markers of aging (Table 2) [23–32], although the
value of these markers has not been tested yet in patients with
cancer. The use of these biological indices currently should be
limited to a research context.

A novel promising approach to unravel the complexity of
age is the “principal component analysis” (PCA). PCA may sim-
plify the determination of functional age by identifying a few
variables that best reflect the risk of mortality and functional
dependence [41].

An effective caregiver improves treatment adherence and
reduces the risk of serious complications [43, 44]. In the case
we examine, the patient was herself the caregiver of an older
disabled spouse. This common situation represents an example
of “social” fragility [44]: a minor disease making the older care-
giver temporarily incapacitated may result in loss of couple’s
independence.

The characteristics of an effective home caregiver include
availability for regular care and for emergencies, access to
transportation, and ability to provide emotional support. The
ideal caregiver may have an important role as spokesperson for
the patient and the family in mediating familial conflicts. The
pool of home caregivers is becoming increasingly more limited
due to the disappearance of the extended family and the
entrance of women into the workforce. Currently, most of the
home caregivers of older individuals are either older spouses
with health problems of their own or grown-up children [45]
who need to accommodate the demands of their job, their
own families, and their elderly parents (Aeneas syndrome) [46].
The home caregiver saves a substantial amount of money to
the health care system [47, 48] and is susceptible to conditions,
such as depression, that may lead to early mortality [44].

Figure 1. A simple model to decide which treatment to offer to older cancer patients. Risk or mortality without cancer is established cal-
culated with the e-prognosis instrument [14]; risk of chemotherapy-related toxicity is calculated with the Chemotherapy Risk Assessment
Scale for High-Age Patients (CRASH) [21] or the Classification and Regression Tree (CART) [22] instruments; and risk of surgical complica-
tion is calculated with the Preoperative Assessment in elderly Cancer Patients (PACE) [40] instrument. No instruments are available yet to
estimate the risk of radiation therapy, combined chemoradiation, or targeted and biological therapy. All instruments may be fine-tuned
when integrated with biological markers of aging and with the new definition of frailty.
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Polypharmacy may be defined as the intake of five or more
daily drugs or drugs that are contraindicated, as the presence
of drug interactions, or as redundancy [23]. Polypharmacy is of
concern for two reasons: risk of complications from individual
medications and potential drug–drug and drug–disease interac-
tions [17, 22, 49, 50].

What We Don’t Know Yet
Critical unknown information includes the course of cancer in
the older aged person, the management of common cancers
with unusual presentation, and the identification of individuals
with critically reduced functional reserve for whom cancer
treatment may cause death or permanent disability. The mor-
tality of most neoplasms increases with aging, including the
mortality from breast [51] and prostate [52] cancer and from
chronic lymphocytic leukemia [53].

The cancer growth is determined by three elements: the
“seed,” or the neoplastic cell, the “ground,” or the tumor host,
and the “gardener,” or the provider.With aging, the prevalence
of unfavorable cytogenetics, genomic abnormalities, and multi-
drug resistance increases in acute myelogenous leukemia [54].
Likewise, the prevalence of Epstein-Barr virus-related, activated
B-cell, and “double hit” large cell lymphomas increases with
age [55]. In the majority of cases, it is not evident that the seed
is different in older and younger patients. In the case of breast
cancer, age is associated with increased prevalence of low-
grade, hormone receptor-rich, human epidermal growth recep-
tor 2-negative disease, which is with a seed harbinger of a
more indolent neoplasm [56]. Thus, the difference of “seed”
alone cannot explain the poorer prognosis of cancer with age.

Aging is associated with endocrine, immunologic, and pro-
liferative senescence, as well as chronic inflammation. Endo-
crine senescence includes insulin resistance and increased
levels of circulating insulin [57], a powerful tumor growth fac-
tor. The use of metformin, which reduces the levels of circulat-
ing insulin, is associated with a more prolonged survival in
women with metastatic breast cancer [58], while insulin resist-
ance increases the risk of pancreatic cancer [59]. Proliferative
senescence of fibroblasts is associated with the so-called senes-
cence-associated secretory phenotype [60, 61]. The senescent
cells acquire proinflammatory capacity and secrete a number
of products, including heregulin, that stimulate tumor growth
and facilitate metastatic spreading [62]. Chronic inflammation
through mechanisms that are only partly known favors neo-
plastic proliferation and invasion [63, 64] and may reduce the
efficacy and enhance the toxicity of antineoplastic agents [65].

Immune senescence [66] includes a decline in cell-mediated
immunity that may favor cancer growth.

To some extent, providers may be responsible for the
poorer prognosis of older cancer patients. In a meta-analysis,
Lee et al. [67] demonstrated that patients aged 60 years and
older with large cell lymphoma receiving CHOP in full doses
had the same outcome as younger patients. The outcome was
much worse when the dose of treatment was reduced. Similar
results were reported from a single institution experience [68].

Also wanted is information related to the management of
unusual presentations of common cases, such as a newly diag-
nosed breast cancer in an 86-year-old woman with left hemi-
plegia from a cerebrovascular accident (CVA) of the right
middle cerebral artery. The CVA occurred in the presence of
thrombocytosis ascribed to a myeloproliferative disorder for
which the patient received hydroxyurea for 10 years. Eventu-
ally, diagnosis of BCR/ABL chronic myelogenous leukemia was
established and treatment with imatinib instituted. Three years
before the diagnosis of breast cancer, the patient had a resec-
tion of a stage III colonic cancer for which she received no adju-
vant chemotherapy. Additional problems included type II
diabetes and recurring kidney stones.

An instrument is wanted to recognize patients whose func-
tional reserve is so exhausted that even a minimal stress can
produce permanent disability. These patients are sometimes
referred to as frail, but the term is confusing [69]. The accepted
definition of frailty encompasses individuals at increased risk of
mortality, disability, and hospitalization over a 10-year period.
In the cardiovascular health study that included 8,500 persons
aged 65 years and older, a frailty phenotype (Panel 1) has been

Table 2. Potential biological markers of aging

Marker Evidence

Inflammatory index [24]: the sum of the log of
circulating IL6 and that of TNFR1 [24]

Associated with risk of mortality and disability over 10 years in two
large cohort studies

Redox status [25] assessed as D-ROM and TTL Associated with mortality and disability in two large cohort studies
but not more sensitive than clinical evaluation

Epigenetic clock [26–28]: AR-DNAm Associated with chronologic age and mortality in four cohort
studies; association with mortality has been questioned [39]

Telomere length [29] It declines with chronologic age but has high degree of variability

Concentration of P16INK4a in T lymphocytes [30] Associated with chronologic age

Vitamin D concentration [31, 32] Inversely associated with mortality in cross-sectional studies

Abbreviations: AR-DNAm, age-related DNA methylation; D-ROMS, reactive oxygen metabolites; IL6, interleukin 6; TNFR1, tissue necrosis factor
receptor 1; TTL, total thiols levels; TNFR1, tissue necrosis factor receptor 1.

Panel 1: Frailty Phenotype in the Cardiovascular
Health Study [70]

A. Criteria that define the phenotype.
1. Involuntary weigh loss (10 lbs) over 1 year.
2. Self-reported exhaustion.
3. Slow walking speed (adjusted by gender and height).
4.Weakness (low grip strength adjusted by gender and
weight).

5. Low physical activity.
B. Definition of phenotypes.

No abnormality: robust.
1–2 abnormalities: pre-frail.
3 or more abnormalities: frail.
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defined [70]. The role of this phenotype in the management of
cancer has not been fully established. Recently, Cohen et al.
[71] proposed a frailty definition of older cancer patients based
on a CGA and the deficit-accumulation conceptual framework
that correlates to the risk of cytotoxic chemotherapy complica-
tions. This promising instrument needs to be prospectively
evaluated.

Controversy lingers as to the chronologic landmark of when
physiologic age and frailty should be assessed. Although the
risk of mortality and the depletion of functional reserve with
age may start early in life, these processes appear to accelerate
by the age 70 years [72], and the National Cancer Center Net-
work guidelines recommend that the assessment of physiologic
age in older patients with cancer begins at age 70 years [6].

A Blueprint to the Management of Complexity
In this section, we will examine three issues: (a) how to
improve the instruments already in place for assessing physio-
logic age, (b) how to obtain missing information, and (c) how to
structure medical decisions in face of uncertainty.

At this point, it is useful to review different types of medical
evidence that may be utilized in the study of a highly diverse
population, such as the elderly. Varadhan et al. [73] described
four different types of heterogeneity of treatment–effect analy-
sis. First, confirmatory heterogeneity analysis is used to confirm
the efficacy of an intervention in a few well-defined subgroups
of patients and is the cornerstone of the analysis of randomized
controlled trials (RCTs). Second, descriptive heterogeneity anal-
ysis is used to establish the outcome of an intervention in a
highly heterogeneous population, such as registry-based popu-
lation studies [74]. Third, exploratory heterogeneity analysis is
hypothesis generating as utilized in phase II studies. Fourth,
predictive heterogeneity analysis establishes the balance of
benefits and risks of an intervention in individual patients
based on prospectively collected rapid learning databases that
include patient characteristics prior to the intervention as well
as the outcome. This type of analysis was used to generate the
model predicting the risks of surgery [40] and of cytotoxic
chemotherapy [21, 22] in older cancer patients.

In combination with the results of RCTs, predictive hetero-
geneity analysis is the most promising form of evidence to sup-
port medical decisions in the elderly. RCTs [75, 76] are essential
to prove a principle, such as the value of adjuvant chemother-
apy or the equivalence of total and partial mastectomy. Con-
ducted in a very select population, RCTs provide limited
information on the benefit of an intervention in the general
population [77]. Three types of RCT designs have already pro-
ven very helpful in addressing age-related questions: (a) trials
aimed to demonstrate that chronologic age is not a contraindi-
cation to a specific medical intervention—the seminal trial of
Muss et al. [78], demonstrating that adjuvant chemotherapy of
breast cancer is effective irrespective of age, is a paradigm; (b)
trials in which older individuals of the same physiologic ages
are randomly assigned to different forms of treatment (with
this design, Goede et al. [79] demonstrated that treatment
with chlorambucil and obinutuzumab was superior to chloram-
bucil and rituximab in prolonging the survival of chronic lym-
phocytic leukemia patients aged 70 years and older); and (c)
trials that try to accommodate the diversity of the older popu-
lation by tailoring the treatment to individual patients’ charac-
teristics. By comparing a fixed treatment approach with an
individually tailored approach, the FOCUS trial showed that

intermittent chemotherapy is preferable to the continuous one
for some older patients with metastatic colorectal cancer [80],
and Tucci et al. [81] demonstrated that a reduced dose of
chemotherapy is preferable to full doses of CHOP in lymphoma
patients with severe comorbidity and advanced disability.

The recruitment of older patients to RCTs may be facilitated
by removing some restrictions in eligibility criteria. For exam-
ple, Lichtman et al. [82] demonstrated that moderate renal dys-
function should not exclude older patients from some clinical
trials, as it does not seem to affect the outcome nor the treat-
ment toxicity. Yet, a global scope of older cancer patients may
be best obtained by complementing the results of RCT with
prospectively collected rapid learning databases

How to Improve the Instruments Already in Place

The instruments currently used for assessing physiologic age
may be calibrated with the inclusion of more information, such
as biological markers of aging, polypharmacy, and the risk of
drug interactions. Of special interest is to establish whether the
frail phenotype purports increased risk of acute and late treat-
ment complications and whether the frail phenotype itself rep-
resents a complication of cancer treatment. Equally important
is to test current instruments in combinedmodality treatments,
such as chemoradiation, and in newly emerging forms of cancer
treatment.

In the previous discussion, we acknowledged the role of
the home caregiver. To assure consistent home support to older
cancer patients, it is necessary to define the ideal caregiver pro-
file and the interventions that may prevent the caregiver’s
stress and burnout. It is also important to define the societal
obligations to the caregiver for the resources he/she saves to
the health care system.

How to Collect the Information We Don’t Have

The rapid learning database-based approach to individual med-
ical decisions in older patients has been advocated by epidemi-
ologists and gerontologists [73]. These databases are essential
to establish the course of the disease in older cancer patients.
Ideally the outcome should be related to the following factors:
molecular characteristics of each tumor, biological markers of
aging, physiologic age determined by clinical assessment,
comorbidity, frailty, and treatment.

Databases are also essential to establish the outcome of
unusual situations, such as the case of an older woman with
breast cancer, hemiparesis, and a myeloproliferative disorder.
The American Society of Clinical Oncology has instituted the
CancerLinQ program [83] to study unusual neoplasms that are
not amenable to randomized clinical trials due to their rarity.
Through CancerLinQ, these cases are registered and closely fol-
lowed, and the outcome of different treatments may be com-
pared. Finally, databases may help identify the phenotype of
patients with almost exhausted functional reserve for whom a
minimal stress may precipitate death or lasting disability.

How to Structure Medical Decisions in the Presence of

Uncertainty

Undoubtedly, more information will lead to more evidence-
based decisions in the management of cancer in the older aged
person. A wide range of uncertainty is likely to persist, however,
particularly in the short term.
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Decision analysis models have been used to structure deci-
sions in the presence of uncertainty. Of these, the most com-
monly used include a Markov simulation system calculating the
probability that every individual patient may transition from a
state of disease to a state of health or to death over a specific
time interval [84]. The results are then verified in a Monte Carlo
sensitivity analysis [84] that evaluates the probability of differ-
ent outcomes based on the simultaneous change of multiple
variables. Decision analysis is helpful in establishing the value
of an intervention, such as screening for cancer in a large popu-
lation. It may help the variables affecting a complex situation.
After examining an adequate sample of cases of women aged
80 years or older with triple negative breast cancer, such as the
one described in case 2, decision analysis may estimate the
range of neoplastic genomic changes, concentration of aging
markers, and dependence in IADL over which adjuvant chemo-
therapy may be beneficial and safe, independent of other varia-
bles. In other words, it may lead to PCA.

Figure 1 offers the scaffold to store and the model to apply
emerging information to case 2. Any threshold of the risk of
mortality and serious complications needs to be negotiated
with the patients, except in extreme cases. For illustrating the
interpretation of the model, we will consider a 50% threshold. If
the risk of mortality is higher than 50% over the subsequent 2–
3 years, adjuvant chemotherapy should be discouraged. Chan-
ces are that the patient would die of other causes even if the
cancer recurs. If the patient has a risk of cancer-independent
death of 50% or less in 5 years, but the risk of grade 4 complica-
tions is higher than 50%, the risk of chemotherapy probably
overwhelms the marginal benefits. Chemotherapy could be
beneficial if the risk of mortality at 5 years and the risk of grade
4 complications are both lower than 50%, as long as the patient

is willing to accept the complications (that, in her case, may be
social as well as medical) for a small but definite benefit. In this
scenario, the availability of a caregiver may be determinant
for the decision to treat. This model can be modified according
to different clinical situations and, as such, is flexible and
reproducible.

In Figure 2, we describe the decisional process utilized in
the case of the 85-year-old woman with stage IIb breast cancer
reported at the beginning of the article. A determinant factor
in choosing the most aggressive chemotherapy was the
patient’s expressed desire to survive her demented spouse and
to care for him up to the end. The treatment had to be aborted
due to myelotoxic and non-myelotoxic complications. The col-
lection of an adequate number of cases like this in a rapid
learning database may allow the investigators to establish the
potential benefits and risk of chemotherapy in this population
and whether a reduced course of treatment may be as benefi-
cial as a full-dose treatment.

Even if some estimates are not precise, we believe our
model represents a useful frame of reference capable to accom-
modate new information related both to cancer treatment and
to older patients. If this approach becomes standard in the
management of uncertainties and the information related to
risk of mortality and complications are recorded in the data-
base, the model may eventually be validated by outcome data.

CONCLUSION
The management of cancer in the older aged person is a com-
plex issue that is becoming more and more common with the
aging of the population. Some interwoven variables such as risk
of mortality and of treatment complications may be assessed
with existing instruments. Other information, such as the course
of the disease, the host-related factors that influence cancer
aggressiveness, and the phenotype heralding risk of permanent
treatment related damage, is wanted. Also wanted is the perti-
nence of frailty on cancer treatment. Existing instruments are
based on clinical evaluation of aging and may be fine-tuned with
biological markers of aging. For collecting the missing informa-
tion, several different types of medical evidence are required,
including (a) RCTs exploring specific problems, such as the influ-
ence of chronologic and physiologic age on cancer treatment
outcome or the value of a personalized approach to treatment;
(b) phase II studies exploring the pharmacology of new drugs in
older patients; and (c) rapid learning database studies in which
the information is prospectively collected to explore the influ-
ence of individual patient profile on treatment outcome (predic-
tive heterogeneity analysis). In Figure 1, we present a simple,
inclusive, reproducible, and flexible model to approach the
management-related decisions in older patients with cancer.
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