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Abstract
Cancer is a disease of the elderly, and more
research is needed to improve geriatric oncol-
ogy care. The complexity of older cancer
patients requires clinicians to consider a de-
clining organs’ function and competing co-
morbidities to balance pros and cons of every
treatment choice within the context of esti-
mated life expectancy.

A comprehensive geriatric assessment
(CGA) is helpful and mandatory to establish
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an appropriate care plan as research demon-
strated it can detect issues that would remain
otherwise neglected and improve the care of
older cancer patients. Predictive tools for che-
motherapy toxicity may also help complete
the assessment for patients eligible for antican-
cer therapy. Nevertheless, CGA may be time-
consuming, and several screening tools have
been developed and validated to identify
potential candidates for a full assessment.

Due to the underrepresentation of older
patients in clinical trials and the shortage of
studies specifically addressing this population,
a solid evidence base for the management of
cancer in this setting is currently lacking. How-
ever, less robust levels of evidence may be
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used to inform treatment decisions. Therefore,
the guidelines available can provide clinicians
with the tools to pilot the care of older adults
with cancer, yet more specific research in the
field is awaited.

Keywords
Geriatric oncology - Clinical pathways -
Guidelines - CGA

Introduction
Cancer Burden in the Elderly

Age is the most important risk factor for cancer.
Sixty percent of the incidence of cancer and
70 percent of its mortality occur in patients
aged 65 years and older (Ries et al. 2003). By
2030, in the United States, new cancer cases in
older patients aged over 65 are expected to
increase by 67 percent compared to 11 percent
in younger adults (Smith et al. 2009). In Western
countries up to 30 percent of the population will
be aged 65 or older by 2050, and individuals
aged 80 and overrepresent its fastest growing
part; worldwide one in six people will be aged
over 65 (WHO 2002). Geriatric oncology
accounts for a relevant part of the everyday prac-
tice for the medical oncologist and is expected to
be increasingly important. More research in geri-
atric oncology is needed in order to improve
cancer prevention, its early detection and specific
therapies addressing elderly patients, since a
solid amount of evidence in the field is still
lacking. Developing an appropriate management
approach for vulnerable patients is key for oncol-
ogy care (Thompson and Dale 2015). The Amer-
ican Geriatrics Society’s guidelines propose the
following: 1) assessing patient preferences, 2)
interpreting the available evidence, 3) estimating
prognosis, 4) considering treatment feasibility,
and 5) optimizing therapies and care plans
(American Geriatrics Society Expert Panel on
the Care of Older Adults with Multimorbidity
2012). Applying these recommendations to
oncology is crucial for optimizing the care of
older adults with cancer.
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Complexity of Older Cancer Patients

Chronological age alone cannot fully depict the
complex care an older cancer patient requires,
including special attention to treatment toxicities,
quality of life, estimated life expectancy, age-
related organ function decline, and competing
medical comorbidities.

Aging correlates with a loss of physiologic
reserve in critical organs’ function, and older indi-
viduals are at risk of decompensation upon expo-
sure to stresses such as surgery or chemotherapy.
Table 1 enlists some of the specific challenges in
elderly cancer patients and their clinical implica-
tions. Nevertheless, chronological age may not
correlate with functional status due to the hetero-
geneity of older cancer patients. Older patients are
as willing to try anticancer therapies such as che-
motherapy as their younger counterparts but less
keen on enduring severe treatment-related adverse
events (Yellen et al. 1994), and quality of life
always needs to be considered in the decision-
making process (Sanoff et al. 2007). Prior to treat-
ment initiation, an evaluation is helpful for assess-
ment of the many domains that can affect cancer
care in older adults including comorbidities; poly-
pharmacy; functional, nutrition, and cognitive sta-
tus; social support; and psychological status.
Predictive tools including tools to determine
expected life expectancy are available online to
support decision-making with regard to cancer
care in this patient population (ePrognosis n.d.;
Walter and Covinsky 2001).

Comprehensive Geriatric Assessment

There is a continuum ranging from functional
independence to frailty (Hamerman 1999), with
some older patients without any significant limi-
tations and minimal or no reduction in functional
reserve, with others who are more vulnerable and
suffer from decreased functional reserve. The
oncologist is faced with the task of differentiating
between the fit older individual who is likely to
benefit from and tolerate standard therapy and the
frail elderly patient who is prone to experience
treatment-related side effects and requires
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Table 1 Specific challenges in elderly cancer patients and clinical implications (Sawhney et al. 2005; Sehl et al. 2005;

Peterson et al. 2016; Rolland et al. 2009)

Organ system Aging-related changes

Liver Hepatic volume decline

Hepatic blood flow decline
Kidney Decreased glomerular filtration rate
Muscles Sarcopenia

Bone marrow

Bone Osteopenia and osteoporosis

Central nervous Neurons loss

system Reduced brain blood flow
Gastrointestinal Poor motility

Decreased acid production
Cardiovascular Decrease ventricular compliance

Diastolic dysfunction

Increased wall thickening
Lungs Decreased lung compliance

Decreased sensitivity of the respiratory

center

Decreased mucociliary function

different treatment options. Moreover, some
apparently fit patients are found to have deficien-
cies that would have become evident after treat-
ment initiation upon thorough evaluation. A
comprehensive geriatric assessment (CGA) eval-
uating all the factors that may potentially influ-
ence the treatment outcomes is particularly useful.

A CGA can predict treatment complications and
survival (Ramjaun et al. 2013), aid in therapeutic
decision-making (Kenis et al. 2013), detect subtle
problems at baseline which are not recognized by
routine consultation (Extermann et al. 2004), and
improve mental health and pain control (Rao et al.
2005). Despite the recommendations by the
National ~Comprehensive Cancer  Network
(NCCN) (VanderWalde et al. 2016) and the Inter-
national Society of Geriatric Oncology (SIOG)
guidelines (Extermann et al. 2005), its routine use
is limited, likely due to time constraints and chal-
lenges of implementation into a busy oncology
practice. Hence, screening tools have been devel-
oped that can identify patients who will benefit

Decreased bone marrow reserve

Implications

Decreased drug metabolism
Decreased drug elimination
Increased treatment toxicities

Volume depletion
Decreased drug elimination
Increased treatment toxicities

Decreased mobility
Impaired functional status
Increased risk of falls

Increased treatment toxicities

Increased risk of fractures
Decrease mobility
Impaired functional status

Impaired cognition and dementia
Increase risk of falls
Increased susceptibility to benzodiazepines

Poor drug absorption

Increase risk with cardiotoxic drugs
Higher risk of arrhythmias

Decreased pulmonary capacity

Higher risk of pulmonary infections
Limitation on options for lung surgery/
radiation

from an extensive CGA (Decoster et al. 2015)
such as the abbreviated CGA (Overcash et al.
2005), the Vulnerable Elders Survey-13 (VES-13)
(Salibaetal. 2001), the G8 tool (Bellera etal. 2012),
the modified G8 (Petit-Moneger et al. 2016), and
the Flemish version of the Triage Risk Screening
Tool (fTRST) (Braes et al. 2009).

The domains tested by CGA and some useful
instruments to evaluate them are enlisted in
Table 2. Compared to their counterparts without
a history of cancer, older cancer patients have
been found to have a statistically significant
higher prevalence of limitations in activities of
daily living (ADLs) (31.9% versus 26.9%), limi-
tations in instrumental activities of daily living
(IADLs) (49.5% versus 42.3%), geriatric syn-
dromes (60.8% versus 53.9%), low self-rated
health (27.4% versus 20.9%), a score above 3 on
the VES-13 (45.8% versus 39.5%), and satisfying
criteria for frailty (79.6% versus 73.4%) (Mohile
et al. 2009). Functional disability is common in
elderly cancer patients, with 17 percent of them
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Table 2 CGA domains and available tools

N. M. L. Battisti and E. Dotan

Importance in oncology
Support in the community

Domain Tools
Demographic History regarding living situation, marital status,
data and social educational level, safety of environment, financial
status resources

Caregiver burden
Comorbidity Charlson comorbidity index (Charlson et al. 1994)

CIRS-G

Functional status | ADLs (Katz index)

IADLs (Lawton scale)

Visual and/or hearing impairment (glasses, hearing

aids)

High score correlates with decreased
OS and increased chemotherapy
toxicity

Poor functional status correlates with
survival, quality of life, treatment
toxicity

Mobility difficulty (requiring help or use of walking

aid)

Timed get up and go
Hand grip strength
ECOG/Karnofsky PS
Self-reported no. of falls

Cognition Mini-mental state examination Poor cognitive function is a predictor
Clock-drawing test of poor survival. May affect decision-
Montreal cognitive assessment making capacity

Depression Geriatric depression scale Poor quality of life and compliance to
Hospital anxiety and depression scale treatment
Presence of depression (as geriatric syndrome)
Distress thermometer

Nutrition Body mass index (BMI) Increased morbidity and mortality
Weight loss (unintentional loss in 3 or 6 months) with low BMI
Mini nutritional assessment

Fatigue Mob-T Poor symptom control and compliance

to treatment

Polypharmacy Beers criteria Risk of drug interactions with
STOPP and START criteria chemotherapy

Geriatric Dementia

syndromes Delirium

Incontinence (fecal and/or urinary)

Osteoporosis or spontaneous fractures

Neglect or abuse
Failure to thrive
Constipation
Polypharmacy
Pressure ulcers
Sarcopenia

Abbreviations: ADL, activity of daily living; CIRS-G, Cumulative Illness Rating Scale-Geriatrics; ECOG, Eastern
Cooperative Oncology Group; GA, geriatric assessment; IADL, instrumental activity of daily living; MOB-T, Mobility
-Tiredness Test; PS, performance status; START, Screening Tool to Alert Doctors to Right Treatment; STOPP, Screening

Tool of Older Person’s Prescriptions

reporting limitations for ADLs and 58 percent
for IADLs (Serraino et al. 2001), with impact
survival, quality of life, and rates of chemotherapy
toxicity (Maione et al. 2005; Extermann et al.
2012; Hurria et al. 2011). Studies have shown
that performance status scores as determined by
care providers underestimate the degree of

functional impairment in older patients (Repetto
et al. 2002; Jolly et al. 2015), while the use of
validated scales provides a more precise evalua-
tion (Hoppe et al. 2013). The history of falls in an
important item (Sattar et al. 2016) and their prior
occurrence are consistent predictors of subsequent
functional disability among older patients.



59 Integrating Geriatric Oncology into Clinical Pathways and Guidelines

Comorbidities and cognitive function are an
independent CGA domains and are considered
independent prognostic markers (Extermann
et al. 1998) (Charlson et al. 1987) (Miller et al.
1992; Williams et al. 2016) (Neale et al. 2001).
Comorbidities impact life expectancy and treat-
ment outcomes and correlate with poorer survival
(Satariano and Ragland 1994; Asmis et al. 2008;
Hines et al. 2009). Cognitive function has direct
influence on the decision regarding both cancer
diagnosis and treatment with regard to capacity
and compliance (Gupta and Lamont 2004,
Wolfson et al. 2001; Gorin et al. 2005). As such
it should always be evaluated at baseline prior to
any cancer treatment and ensure the compliance
to the therapeutic recommendations and capacity
to make treatment decisions. Nutritional status is
also crucial, since weight loss and low body mass
index (BMI) increase mortality for older adults
(Newman et al. 2001) and impact on survival,
performance status, and chemotherapy tolerance
(Dewys et al. 1980). Nutritional issues
are heterogeneous and may include weight loss
during anticancer therapy, malnutrition during
advanced disease, and obesity during survivor-
ship (Presley et al. 2016).

A regular and comprehensive review of all
medications should be performed in order to
remove any unnecessary or potentially inappro-
priate medications and to assess potential drug
interactions (Lichtman and Villani 2000; Vestal
1997). Among elderly cancer patients, medication
errors and use of potentially inappropriate medi-
cation are more frequent (Coleman et al. 2005;
Nightingale et al. 2015). One example is the high
sensitivity of older adults to benzodiazepines, that
increase the risk of falls and cognitive impairment
(Schroeck et al. 2016). This class of drugs should
be avoided in favor of alternative medications and
approaches (Hurria et al. 2014a). There are also a
number of potentially dangerous interactions of
some medications with chemotherapy (e.g., war-
farin and capecitabine).

Psychological distress is experienced by one
third of elderly cancer patients and frequently
implicates depression (Kua 2005), especially in
the context of inadequate social support, higher
risk of functional decline, and increased
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utilization of healthcare resources (Penninx et al.
1998). Social support should always be evaluated
in conjunction with treatment planning (Stuck
et al. 1993; Cohen 2002). Also, it should be con-
sidered whether the patient is a caregiver for
someone else or if there is anybody available to
take on such role (Klepin et al. 2015). Caregivers
may be exposed to stress and depression, to
neglect their own health (Germain et al. 2016)
(Navaie-Waliser et al. 2002). Cultural, social, psy-
chological, and behavioral variables should be
considered when evaluating the individual situa-
tion (Baider and Surbone 2014).

A number of interventions can address the
issues detected in each domain of CGA (Mobhile
et al. 2015), including physiotherapy and occupa-
tional therapy, caregiver involvement, reducing
polypharmacy, social work and home safety as-
sessment, counseling, oral care, and nutrition con-
sult. CGA should also be repeated throughout the
continuum of cancer care, since the needs may be
different in different times and settings.

Lack of External Validity of the Current
Evidence

A solid amount of evidence is needed in support
of the optimal management in this specific patient
population. However, older patients are underrep-
resented in clinical trials (Hutchins et al. 1999;
Lewis et al. 2003). Strict trial eligibility criteria,
competing comorbidities, and logistic barriers
limit enrolment of older patients (Trimble et al.
1994; Kemeny et al. 2003; Yee et al. 2003). As a
result 11 percent of elderly cancer patients are
excluded from clinical trials a priori on the basis
of their age (Javid et al. 2012) despite evidence
showing that treatment tolerance in clinical trials
is similar across various age groups (Javid et al.
2012; Giovanazzi-Bannon et al. 1994; LoConte
et al. 2010; Townsley et al. 2005). An addition-
al factor hindering accrual of older patients on
clinical trials is physicians’ fear of toxicity,
resulting in clinical trial options being discussed
less frequently with elderly patients (Javid et al.
2012; Foster et al. 2010). Other potential barriers
to trial enrolment of older patients include lack of
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autonomy over treatment choice (Townsley et al.
2006), concerns about potential adverse events,
relatives opposing participation (Javid et al.
2012), different literacy rates (Townsley et al.
2006), ambiguities in the trust in physicians
(Jenkins et al. 2013), and perception of the effi-
cacy of a trial (Jenkins et al. 2013). Nonetheless,
altruism remains a powerful incentive to facilitate
participation of older patients in clinical trials
(Jenkins et al. 2013).

The underrepresentation of older individuals in
clinical trials supporting the current available
guidelines limits their applicability in the elderly
population (Battisti et al. 2015). Therefore, eligi-
bility criteria should be less restrictive to allow for
enrollment of real-world patients. Furthermore,
research specifically addressing older people are
needed and have been proved to be feasible (Cun-
ningham et al. 2013; Muss et al. 2009). Such trials
might also inform treatment options for younger
patients who are not fit for more intensive treat-
ment. Novel study approaches and methodolo-
gies, for example, mandating certain percentages
of older subjects on registration studies that would
resemble the proportion of elderly patients in the
real-world population, can certainly advance this
field and improve the evidence base to guide the
management of older cancer patients (Hurria et al.
2014b; Hurria et al. 2015). The assessment of
vulnerable older patients is the ideal setting to
test patient-reported outcomes. There is a consis-
tently high risk of underreporting of subjective
toxicities by physicians, even when these data
are prospectively collected within randomized
studies (Di Maio et al. 2015). Therefore, the incor-
poration of patient-related outcomes into clinical
trials is strongly encouraged.

Integration of Geriatric Oncology into
Clinical Pathways

Geriatricians developed and validated CGA as a
holistic approach to assess older patients in 1999
(Reuben et al. 1999; Cohen et al. 2002). Follow-
ing a first attempt to adapt the CGA for use in
oncology (Monfardini et al. 1996), its efficacy
was prospectively assessed in a large population
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of elderly cancer patients at the end of last century
(Repetto et al. 2002; Repetto and Balducci 2002).
During the early 2000s, its importance was vali-
dated in routine oncology practice (Monfardini
and Balducci 1999; Extermann and Hurria
2007). Some landmark studies demonstrated that
CGA domains are associated with poor tolerance
to cancer therapies, that they can predict mortality
and influence treatment decisions, thus potentially
leading to further tailoring care and improving
older patients’ quality of life (Clough-Gorr et al.
2010; Decoster et al. 2013; Freyer et al. 2005;
Pottel et al. 2014). During the last decade,
research has focused on the optimization of
CGA in routine multidisciplinary cancer care
(Sattar et al. 2014), on the most optimal screening
tool to detect patients requiring a CGA (Kenis
et al. 2013; Soubeyran et al. 2014), and on the
proposal and validation of new tools for use
within the assessment (Ketelaars et al. 2013;
Lycke et al. 2014).

New models have been recently developed
and validated to predict chemotherapy toxicity
based upon geriatric assessment items. The
Chemotherapy Risk Assessment Scale for High-
Age Patients (CRASH) score has been designed
by Extermann et al. to anticipate the risk of
chemotherapy-related hematologic and non-
hematologic toxicity in older adults (Extermann
et al. 2012). It takes into account the specific
chemotherapy regimens to be used as well as
clinical and laboratory values including blood
pressure, creatinine, albumin, hemoglobin, lactate
dehydrogenase and liver function tests, and
assessment of functional, mental, and nutritional
status including ECOG Performance Status, Mini-
Mental Health Status (MMS), and Mini Nutri-
tional Assessment (MNA). Hurria et al. developed
the Cancer and Aging Research Group (CARG)
model in order to predict which patients are at
increased risk of developing severe or fatal toxic-
ity from chemotherapy (Hurria et al. 2011; Hurria
et al. 2016). It is based upon a number of param-
eters accounting for age, type of cancer, the
proposed chemotherapy regimen, renal and hema-
tologic function, hearing, and activity levels (abil-
ity to take medications, physical activity, social
support), and it has been shown to be superior to
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the Karnofsky Performance Status. Finally, Euro-
pean investigator showed that advanced disease, a
low MNA score, and a long Timed Get Up And
Go test are associated with a higher risk of early
death (within 6 months) after initiation of first-line
chemotherapy (Soubeyran et al. 2012).

A recent analysis demonstrated that a web-
based symptom reporting system for adults aged
26 to 91 undergoing chemotherapy resulted in
better health-related quality of life, fewer emer-
gency room admissions, fewer hospitalizations, a
longer duration of palliative chemotherapy, and a
superior quality-adjusted survival (Basch et al.
2016). CGA can also be conducted in an outpa-
tient setting also using a self-reported format, and
this approach has been reported as highly reliable
and may be more feasible in a busy oncology
practice (Ingram et al. 2002). Along with the
mailing of a questionnaire, such an approach
may save a substantial portion of clinic time.
Nevertheless, the use of patient self-assessment
tools may be time-consuming and challenging
for patients with cognitive impairment. In addi-
tion, elderly cancer patients are more likely to
perceive symptoms as inevitable and as a conse-
quence of cancer and their treatment; therefore,
underreporting can still be an issue in this setting.
Hence, patient self-assessment is feasible in the
geriatric cancer population, yet further research is
needed to allow for its wide spread adoption.

Models of Care in Geriatric Oncology

The proportion of older cancer adults is increas-
ing, and this required more collaborative train-
ing in geriatric principles and cancer care.
Nevertheless, there are insufficient geriatricians
and even less geriatric oncologists to address the
unique needs of this population of patients. It
has been documented that in North America
there are 0.5—1.5 geriatricians per 10,000 adults
aged 65 and older (Hsu 2016). Therefore, these
low figures make it more difficult for oncologists
to refer patients for appropriate geriatric man-
agement, and they often have to act as geriatri-
cians themselves despite having received
limited training in the principles of older adults’
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care (Maggiore et al. 2016). The use of appro-
priate geriatric oncology guidelines can be help-
ful in such a difficult setting (Hurria et al.
2014a). Three different models of geriatric
oncology care have been tested and established
in different environments, as shown in Table 3:
the consultative model, the shared care model,
and the comprehensive care model (Magnuson
et al. 2014).

In the consultative model, the oncologist refers
older cancer patients to a geriatric oncology/geri-
atric team in order to request a geriatric assess-
ment and consequent recommendations and to
inform treatment recommendations. The geriatri-
cian performs a CGA in a multidisciplinary set-
ting. The advantages include the specific geriatric
oncology/geriatric expertise of the team that
provide guidance based on a variety of different
competencies. On the other hand, this model
requires a referral from a physician, and it more
frequently implies a one-time visit without any
possibility of longitudinal follow-up, and the
interventions are often left to the treating team.
Moreover, as the visits are usually long, the num-
ber of patients per clinic session may be limited.
Moreover, frequently patients have to attend mul-
tiple clinical appointments, and this may be chal-
lenging for older adults. In addition, some
institutions do not have a full-time geriatrician or
geriatrics service.

According to the shared care model, the oncol-
ogist will refer the patient for a geriatric assess-
ment and subsequent interventions or treatment
recommendations. A CGA is performed by a ger-
iatrician or a geriatric oncologist, and its results as
well as the care plan are reviewed within an inter-
disciplinary meeting. Then, the geriatric oncology
team collaborates with the treating oncologist and
provides concurrent care across the disease trajec-
tory. The advantages of this model include a col-
laborative care through the course of the disease, a
geriatric expertise, and the possibility to imple-
ment interventions and recommendations over
time. Nevertheless, visits may not be centralized,
and patients might require extra consultations, and
again this model requires a referral from a physi-
cian. Both the shared care and the consultative
model require routine and strong communication
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Table 3 Models of care in geriatric oncology

Model of care Pathway

Consultative * Oncologist refers patient

* Reasons: CGA and intervention
recommendations, treatment
recommendations

* CGA performed by geriatrician and

multidisciplinary team

Shared care * Oncologist refers patient

* Reasons: CGA and intervention
recommendations, treatment
recommendations

* CGA performed by geriatrician/
geriatric oncologist and
multidisciplinary team

* Interdisciplinary meeting to review
the results and care plan

* Geriatric oncology team collaborates
with treating oncologist and provides
concurrent care across the disease
trajectory

* Geriatric oncologist is the treating
oncologist throughout the patient’s
disease trajectory

* No need for additional referrals.

* GA performed

* Results and recommendations are
reviewed with the patient

* Referrals to the multidisciplinary
team

Comprehensive

Abbreviation: CGA, comprehensive geriatric assessment

between the oncology and geriatric team, which
may be a challenge.

In the comprehensive care model, the geriatric
oncologist is the patient’s treating oncologist
throughout the disease trajectory. No referral is
needed since this is a one-stop shop and the full
care is provided by the geriatric oncologist. CGA
results and the subsequent recommendations are
reviewed with the patient, and referrals may be
made to the multidisciplinary team accordingly.
The advantages include the benefit of a continu-
ous geriatric oncology expertise and the conve-
nience of combining geriatrics and oncology
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Advantages

* Geriatric/geriatric oncology
expertise

* Recommendations from a
multidisciplinary team

* Collaborative care through
disease trajectory

» Geriatric/geriatric oncology
expertise

* Interventions and
multidisciplinary
recommendations can be
implemented over time

* Geriatric oncology expertise
throughout the treatment
trajectory

» Convenience: One-stop
shopping (geriatrics and
oncology)

Challenges

* Physician buy-in
need to refer

* One time visit

* No longitudinal
follow-up

« Interventions often
left to treating team
* Long visits: Limit
no. of patients per
clinic session

* Multiple visits and
physicians for patients
* Need to maintain
good communication
in the team

* Physician buy-in
need to refer

* Visits may not be
centralized

* Shortage of
geriatricians

* Extra visits for the
patient

* Shortage of geriatric
oncologists

» Complex patient
population (limited
no. of patients can be
seen)

qualifications. However, there is a shortage of
geriatric oncologists, and the number of patients
that can be seen may be limited due to the com-
plexity of this population. Therefore, oncologists
should be enabled to become familiar with geriat-
ric assessment and be able to perform it following
appropriate screening to identify patients requir-
ing a more intense geriatric evaluation. A slightly
different version of the comprehensive model has
been developed in some centers which involves a
combined geriatric oncology clinic where patients
are seen by the oncologist and immediately after-
ward by the geriatrician or up front by a geriatric
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oncologist. In these clinics the patients can be
offered additional services such as physical ther-
apy, nutrition, and psychiatry based on deficien-
cies identified in the assessment.

Currently the most relevant challenges across
these different models include limitation of re-
sources in terms of space, personnel, and funding.
The need for buy in and champions willing to
endorse such an activity and the fact that the
demand may be greater than the capacity of a geri-
atric oncology service, due to the demographic
changes are the most important challenges. As a
geriatric oncology, multidisciplinary team usually
involve different professionals including geriatri-
cians and/or geriatric oncologists, nurses, social
workers, pharmacists, psychiatrists, physician assis-
tants, nutritionists, rehabilitation services, case man-
agers, and visiting nurses. Certainly a business,
financial model, and institutional resources are
needed, along with more education and more
research in the field. However, the biggest challenge
involves choosing the right model for the right
setting.

For example, in a community clinic, separate
geriatrics and oncology practices may exist, pos-
sibly within a hospital-affiliated system. There-
fore, the primary care doctor or the geriatrician
usually consults the oncologist when a cancer is
suspected or diagnosed. Patients may be already
known to geriatricians, thus facilitating the use of
CGA before the treatment plans. Furthermore,
common electronic records may facilitate a shared
care model. However, lack of communication
between the two disciplines in a timely manner
may be an issue and affect the decision-making
process. In a setting where oncologists are famil-
iar with geriatrics principles and geriatricians
and geriatric oncologists are not available, they
can directly refer patients to relevant services and
professionals based on a CGA performed by
themselves.

In an academic medical center, the relationship
may be determined by the size of the geriatrics and
oncology departments, and referrals may be made
either by the geriatricians or by the oncologist
according to patients’ entry into the hospital sys-
tem. Such an environment promotes clinical col-
laboration and research, although time constraints
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and lack of understanding between the two areas
may have an impact on shared goals.

In a comprehensive cancer center, oncologists
usually are the patients’ primary care physicians
during cancer care and a geriatric consultation
may occur at any time. Screening tools can help
determine which patients are at risk of increased
toxicity and guide appropriate geriatrics referrals.
However, the high volume of elderly cancer
patients may overwhelm the capacity of a geriat-
rics service.

The NCCN Senior Adult Oncology guidelines
(Hurria et al. 2014a) try to give the tools to the
oncologists and provide guidance for the iden-
tification of patients requiring more of a multidis-
ciplinary approach. SIOG has issued guidelines
about geriatric assessment and screening tools that
can provide clinicians further guidance (Decoster
et al. 2015; Wildiers et al. 2014): The SIOG
panel recommended the use of screening tools
for busy oncology practice while emphasizing
that these assessments should not replace a full
geriatric assessment. In addition, there are several
disease-specific guidelines issued by the SIOG
regarding the management of older patients with
number of cancers (Body et al. 2016; Stauder et al.
2016; Biganzoli et al. 2012; Biganzoli et al. 2016;
Ghignone et al. 2016; Biganzoli et al. 2015; Mor-
rison et al. 2015; Droz et al. 2014; Pallis et al.
2014; Papamichael et al. 2015; Aapro et al. 2011;
Bellmunt et al. 2009; Launay-Vacher et al. 2007).
Implementation of these guidelines in each spe-
cific disease setting would further advance and
improve the care of the older population.

Survivorship Care of Elderly Cancer
Patients

A cancer survivor is defined as any person diag-
nosed with cancer, from the time of initial diag-
nosis until the end of life (National Coalition for
Cancer Survivorship 2016). Two thirds of all can-
cer survivors will be aged over 65 by 2020 (Parry
etal. 2011), and they will increase to 11 million of
people in the United States due to demographic
changes and increased survival of older patients
after cancer diagnosis. Fatigue, physical
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limitations, cognitive impairment, osteoporosis,
and chemotherapy-related peripheral neuropathy
are cited among the clinically significant long-
term outcomes of cancer in this population
(Rowland and Bellizzi 2014). As the number of
survivors continues to increase, guidelines specif-
ically addressing this topic have been developed
by the NCCN (Denlinger et al. 2016).

Survivorship care plans should be incorpo-
rated into clinical care and include treatment
summaries, surveillance plans, and tailored life-
style information. The older patient’s needs
should be assessed in the survivorship care plan-
ning process, and some of them may need a CGA
in order to define those needs. Based on this, an
interprofessional team can develop a plan that is
individualized for each patient. It should address
needs regarding exercise, nutrition, poly-
pharmacy, comorbidities, and social support.
Survivorship guidelines should always be
applied to older cancer patient, who should
be able to access  patient-centered,
non-fragmented care.

The use of survivorship care plans in elderly
cancer patients may improve the quality of care
and health outcomes, but the most appropriate
model of care for older adults during survivorship
is still debated. Models including shared care,
primary care physician only, or cancer-specific
survivorship clinics have been proposed. The
shared care model involves different professionals
whose role may vary over time based on the
specific needs of each patient (Cohen 2009); nev-
ertheless, its impact on the management of com-
plex older patients is currently uncertain. There is
considerable need for more research to understand
pros and cons of survivorship care plans, as their
format, timing, and outcomes are still uncertain
(Mohile et al. 2016).

Unique considerations about survivorship care
plans for older cancer patients include comor-
bidities, polypharmacy, and the heterogeneity of
this population identified through the different
domains for the CGA. Fatigue and weight gain
may be addressed by all clinicians and prompt an
appropriate referral to physical/occupational ther-
apists for energy conservation and function
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maintenance as well as nutritional services (Mor-
gan and Tarbi 2016).

Long-term effects of chemotherapy are of par-
amount importance for older cancer survivors. For
example, peripheral neuropathy is a debilitating
toxicity associated with various chemotherapy
regimens, including taxanes and platinum com-
pounds. Taxanes have been documented to cause
grade 2 to 4 neuropathy rates ranging from 15% to
23% based on different drugs, schedules, and
durations of treatment (Schneider et al. 2015).
This side effect which may be permanent is
particularly relevant to older adults as it can
severely interfere with function and result in
increased risk for falls. In addition, effective ther-
apies are lacking for its treatment and
prevention (Hershman et al. 2014). Elderly
patients with a history of complication from dia-
betes, receiving paclitaxel, and those treated with
a platinum agent have an increased risk or neu-
ropathy (Hershman et al. 2016). A variety of
comorbid conditions including hypothyroidism,
vasculitis, infections (herpes varicella zoster and
HIV), and some medications treating hyperten-
sion and hypercholesterolemia, which are more
prevalent in the older population, can increase
the likelihood of developing peripheral neuropa-
thy. Monitoring of these symptoms and interven-
tions by the rehabilitation team may help improve
the management of this long-term treatment
related outcome.

Anthracyclines are effective and commonly
used chemotherapy agents for both solid and
hematological malignancies, but they are known
to cause short- and long-term cardiotoxicity, in-
cluding potentially fatal congestive heart failure
(CHF) (Ewer and Lenihan 2008). Older adults
with a diagnosis of hypertension or diabetes and
a limited cardiac reserve may be at particular risk
for these long-term complications of anticancer
therapy (Barrett-Lee et al. 2009), and their life
expectancy is still sufficient for potential long-
term toxic effects to become apparent (Aapro
et al. 2011). Doxorubicin has been associated
with a 29% increase in risk of CHF in a retrospec-
tive series of older patients treated for diffuse large
B-cell lymphoma (Hershman et al. 2008). In
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elderly breast cancer survivors, the incidence of
CHF 10 years after completion of adjuvant che-
motherapy has been found to be 38% (Pinder et al.
2007). Regarding breast cancer, the risk of cardiac
dysfunction may be exacerbated by the sequential
use of trastuzumab after anthracyclines, as this is a
known side effect of such monoclonal antibody
(Denegri et al. 2016). In case of aggressive lym-
phomas, options are more limited than in breast
cancer; the use of epirubicin rather than doxoru-
bicin, different treatment schedules, liposomal
formulations, and non-anthracycline-based regi-
mens may be possible useful approach in this
population, along with a closer cardiac function
monitoring. As such cardiac monitoring as part of
survivorship care should be considered specifi-
cally in older patients who received these treat-
ment regimens.

Finally, such plans should consider the specific
cultural context and the beliefs, desires, and
wishes of this population. The engagement of
family, friends, and caregivers is relevant, as
some older adults may want to include them as
part of the survivorship care process. Also, the
way information is delivered is important, as
some of them might prefer having a paper copy
of their plan rather than going paperless.

Many older adults present a myriad of health
issues, and healthcare is often provided by a
fragmented group of professionals. Therefore, it
is important that survivorship care is well coordi-
nated, comprehensive, and focused on the
patient’s goals and preferences. Prompt commu-
nication between different members of the multi-
disciplinary team and especially between different
specialists is key, while the primary care physician
or the geriatrician should coordinate and facilitate
the overarching care plan. Older cancer patients
should always be at the center of all inter-
professional teams, and clinicians must consider
that their needs may change over time and that
adjustments may need to be made accordingly.
Health professionals including medical oncolo-
gists, radiation oncologists, surgeons, primary
care physicians, registered and advanced practice
nurses, physician assistants, psychosocial
support professionals, pharmacists, dieticians,
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rehabilitation specialists, palliative care clini-
cians, and research coordinators are considered
integral part of the survivorship care team, along
with any other specialists possibly involved in the
care of other medical conditions. Additional
members might include patient navigators, nurse
aides, home health and home care aides, and
patient advocates. Finally, caregivers, who hold
the responsibility of the care of older adults at
home, have also a crucial role within the team.
Each of them contributes uniquely with a broad
range of skills, knowledge, and expertise and
should communicate clearly, educate one another,
and develop clear expectations and accountability
in order to deliver and promote coordinated,
patient-centered care. Across the continuum
from acute cancer treatment to survivorship, the
team leader may change based on the patient’s
conditions and needs.

Integration of Geriatric Oncology into
Disease-Specific Guidelines

The underrepresentation of elderly patients in
clinical trials and their exclusion from studies
due to variety of reasons undermine the applica-
bility of disease-specific guidelines for the care of
an older patient (Battisti et al. 2015). Trials’ sub-
jects are a selected group of healthy and fit
patients whose characteristics do not necessarily
reflect those of the senior adults that an oncologist
meets everyday in clinic. Due to the lack of evi-
dence to guide therapy in this patient population,
significant heterogeneity exists between key opin-
ion leaders regarding the appropriate care, which
adds additional challenge to the development of
guidelines. Few studies addressing the manage-
ment of cancer in older adults are available and
therefore included into guidelines. When such
evidence is lacking, the incorporation of less
robust data, including retrospective series, meta-
analyses, single-institution studies, and phase II
trials, may provide some more guidance for the
oncologist.

Assessing whether the expected benefits of
treatment are superior to the risks in a population
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with a reduced life expectancy and decreased
functional reserve and tolerance to stress may be
challenging. Moreover, the biology of cancer and
its responsiveness to therapy are different in older
adults compared to their younger counterparts
(Balducci 2006). In addition, elderly patients
have decreased tolerance to anticancer treatments
and view the benefits of therapy differently. On
the other hand, age alone should not preclude
patients from receiving effective treatment poten-
tially improving their survival and quality of life
(Extermann 2004). Addressing these clinical
questions is challenging via guidelines, and there-
fore most provide the practitioner an overview of
the appropriate areas that need to be evaluated,
deficiencies that should be addressed and issues
that must be discussed with the patient during the
continuum of cancer care. In this sense, the NCCN
Older Adult Oncology guidelines (VanderWalde
et al. 2016) discuss more of the assessment and
treatment decision algorithm in older patients
rather than specific therapeutic recommendations.
For example, they provide guidance on assessing
the ability to make decisions and point out specific
considerations for using anticancer therapies in
the elderly; they also highlight the relevance of
estimating life expectancy in this setting and of
the assessment of the domains of CGA. These are
not specific treatment guidelines, but rather more
general tools to allow the oncologist to better
evaluate and manage older patients, regardless of
their cancer.

In summary, specific problems related to aging
formed the basis for the development of the
NCCN Older Adult Oncology guidelines in
order to suggest to clinicians the adequate mind-
set and tools and ensure an appropriate evaluation
and management of older cancer patients in an
individualized manner. Properly selected patients
can receive effective and safe cancer therapy,
whereas treatments that may potentially affect
their quality of life without any significant benefit
in survival should be avoided. As oncologists we
are tasked with determining the best mechanism
to incorporate the available assessment tools and
supportive care measures, to ensure appropriate
evaluation of the older cancer patient and delivery
of a treatment plan that would result in the optimal
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outcome. Additional research is needed in this
field to better inform our approach to this growing
patient population.
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