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Abstract

In the management of elderly people with cancer under diagnosis, under treatment, or overtreatment, are often
recurring problems that can be minimized through the application of Geriatric Assessment.

Research studies show that older patients experience more incomplete investigations, toxicity complications,
dose reductions and delays and decreased utilization of standard therapy compared to younger patients. The
increased incidence of comorbidities in older adults can raise the risk of treatment related toxicities; however the
assumption of sarcopenia and/or frailty based on a patient’s age alone may lead to inadequate and inappropriate
treatment. The use of Geriatric Assessment, the best practices physicians currently have, can direct supportive care
interventions. The Geriatric Assessment assists physicians in determining a patient’s medical decision making
capacity, emphasizes the preservation of independent function and minimizes the risk of toxicity, regardless of
treatment or treatment intent. The goal of this review is to explain the most relevant aspects of the comprehensive
geriatric assessment in elderly cancer patients and provide the basis for supportive care therapies such as pain
management, dyspnoea, cachexia and geriatric syndromes like sarcopenia.
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Introduction
The most important risk factor in the development of cancer is age.

Approximately 50% of newly diagnosed cases occur in people over 65
years and that percentage is expected to increase to 70% by 2030 [1].
The incidence of cancer is between 12 and 36 times higher in adults
aged over 65 compared to younger people. This is compounded by the
fact that the cancer-related mortality in older populations is higher,
close to 70% per year [2]. While these statistics clearly indicate the
immediate need for geriatric considerations in caring for most cancer
patients, the situation will be magnified by demographic trends that
predict an expansion of the elderly population in developed and also
developing countries. In the United States alone the 85+ population is
projected to triple by 2040 [3].

Based on the anticipated increase in the number of older individuals
with cancer the application of the geriatric approach represents a
major challenge for health systems. The Geriatric Assessment (GA)
considers malnutrition, functionality, polypharmacy, cognitive
impairment, depression, social support networks along with a wide
variety of comorbidities and geriatric syndromes in evaluating the best
choice (treatment, no treatment, palliative care) for the patient. This
assessment provides physicians the information necessary to properly
estimate the probability of adverse outcomes and allows them to
determine the relevance, the intensity and the choice of treatment,
consequently improving patient outcomes [4].

Cancer management in the elderly is typically considered
suboptimal, mainly due to delays in diagnosis and a tendency to
undertreat fit patients or to over treat patients in that may be helpful a
palliative care. This because with older patients, physicians often over
generalize based on age rather than ascertaining the patient’s true

health status in the treatment decision. The National Cancer Center
Network (NCCN) addresses the needs of the aging population through
an evaluation of mortality risk, treatment toxicity and other issues that
may influence the personalized care of the elderly in a framework of
guidelines for the management of cancer treatment [5]. Early
supportive care is clearly desirable for all patients at low or high risk of
treatment complications. There are ongoing efforts by the International
Society of Geriatric Oncology (SIOG) to develop validated scales that
can help clinicians identify these patients, in order to decide the best
therapy by recognizing which patients will benefit from aggressive
treatments and which patients are more appropriately treated with
supportive therapy at the beginning or at the final stages of the disease
[6,7]. In addition to symptom management, the preservation of
functional independence and the improvement of quality of life is a
major goal in the treatment of elderly.

Supportive care
Geriatricians consider Supportive Care (SC) in older people to be a

discipline of palliative care that provides a more comprehensive
approach to patient care aimed at improving the quality of life (QOL),
reducing unnecessary hospitalization and increasing patient
satisfaction [7,8]. SC guides interventions, providing strategies to
prevent and manage treatment toxicity. For example, the routine use of
growth factors in older adults undergoing myelosuppressive
chemotherapy and the facilitation of the identification and
management of multimorbidities and geriatric syndromes is one such
supportive care strategy. In elderly cancer patients there are symptoms
and conditions that have a strong impact on quality of life that
physicians can eliminate or ameliorate. The Geriatric Assessment may
reduce or avoids cancer-related domains such as pain, fatigue,
nutrition, dyspnea, anemia and bone complications and treatment-
related domains (adverse drug reaction) such as hematological toxicity,
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infections, mucositis, neuropathy, heart toxicity and skin diseases
[9,10]. In regards to chemotherapy toxicity, its high susceptibility often
is due to age-related physiologic changes, polypharmacy and the
higher prevalence of comorbidities in older patients [11].

Moreover a key point for the compliance of patients are the psycho-
social conditions, the importance of QOL, spiritual attitude and
depression in increasing/decreasing patients’ motivation for treatment
[9,10,12].

Geriatric Assessment
The elderly cancer patient management is based on the same

principles of younger patient populations, but the elderly are at an
increased risk of adverse drug reaction due to age-related decreases in
organ function, polypharmacy with its increased risk of drug–drug
interactions and multimorbidity.

The Geriatric Assessment (GA) is a methodology that includes
assessment tools able to predict the functional age of elderly patients
with cancer and separates out components that have been associated
with different types of cancer treatment and survival. It simultaneously
highlights the deficits and problems that may impact morbidity and
mortality [13]. A multitude of different tools are available to assess
each of these domains and the decision of which to utilize is still not
highly standardized, often based on geography, availability, and local
regulation [12,14]. The impact of GA on altering treatment choice has
varied significantly among recent studies evaluating the efficacy of GA
though there is general consensus that the GA serves as a valuable
predictor of complications and side effects, functional decline, and
overall survival/mortality over the course of treatment [13]. GA is also
useful in detecting problems in clinical histories, reducing hospital
readmissions, aiding in conventional monitoring and improving self-
rated health [15,16]. In a study of elderly with stage I-III primary
breast cancer, the general and breast cancer specific death rate after 5
and 10 years was approximately two times higher in women with 3 or
more cancer-specific GA deficits, regardless of age and stage of disease
[17]. In ELCAPA study using a multivariate analysis, researchers found
a lower ADL score and malnutrition were independently associated

with cancer treatment changes [18,19]. The results of a GA should be
considered along with an understanding of the specific cancer, its stage,
pathophysiology, prognosis and the expected effects of available
therapeutics in order to ensure a realistic discussion of the probable
risks, benefits and rationale for therapeutic strategies with patients,
their families and other caregivers [13,18,20].

Important GA domains involved in decision-making are functional
status, cognitive impairment, mood, social support/environment,
comorbidity and geriatric syndromes, food intake, muscle mass and
medications (Table 1).

Functional status
Poor functional status has been identified as a significant

impediment to cancer therapy because it is associated with decreased
treatment tolerance and decreased rates of survival in older patients
with cancer [21]. The item of functional status is subdivided into an
assessment of the ability to perform activities of daily living (ADL), an
assessment of the instrumental activities of daily living (IADL), an
assessment of mobility using the Gait Speed or Timed Up and Go
(TUG) test, an assessment of the risk of falls, an assessment of visual
and auditory sufficiency [18].

Cognitive function
Patients with cancer in conjunction with cognitive impairment are

at risk for noncompliance and nonadherence to therapeutic regimens
as well as for delirium and early death [22]. The Mini Mental State
(MMS) is a widespread screening instrument used to evaluate
cognitive difficulties in orientation, registration, attention, calculation,
recall and language. Regarding affective symptoms, estimates of the
prevalence of depression among the elderly with cancer vary widely
from 3% and 25%. The presence of this complication is associated with
an increased risk of functional decline and a higher utilization of
health resources [23]. The Geriatric Depression Scale (GDS) is a multi-
question, elderly validated, self-rating instrument that is capable of
distinguishing the mild and severely depressed from normal
individuals [24].

Assessment domain Commonly used instruments Relevance

Functional status

Activities of Daily Living (ADL)

Instrumental Activities of Daily Living
(IADL)

Mobility

-Katz Index

-Lawton Brody

-Gait Speed

-Timed Up and Go (TUG) test

Decreased treatment tolerance

Decreased rates of survival

Increased risk of falls

Cognitive function

Dementia

Depression

Delirium

-Mini Mental State Examination

-Geriatric Depression Scale

-Confusion Assessment Method

Reduced overall survival Increased risk of toxicity of treatment

Increased risk of functional decline

Impact treatment adherence and quality of life.

Higher utilization of health resources

Nutritional status -Mini Nutritional Assessment Increased toxicity to chemotherapy and risk of complications of treatment

Polypharmacy -Beers Criteria

-STOPP/START Criteria

Increased risk of drug-drug interactions and other adverse drug events, risk of
hospitalizations and toxicity of treatment

Comorbidities -Charlson Comorbidity Index

-Cumulative Illness Rating

Scale—Geriatrics (CIRS-G)

Early treatment interruptions

Impact in survival and adverse drug reactions
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Social support -The Medical Outcomes Study

-Social Support Survey

Impact on ability to afford treatment, compliance

Caregiver burden

Table 1: Geriatric assessment domains.

Multimorbidity and geriatric syndromes
It is more likely for elderly cancer patients to have an inappropriate

drug prescription or to be more susceptible to early treatment
interruptions compare younger if there are more than 2 comorbidities
[25]. Comorbidity represents a combination of additional diseases
beyond an index disorder. Currently, in geriatrics, multimorbidity is
the most used term, able to identify any co-occurrence of two or more
chronic or acute diseases and medical conditions within one patient,
indicating a shift of interest from a given index condition to
individuals who suffer from multiple disorders.

The list of geriatric syndromes includes incontinence, delirium, falls,
pressure ulcers, sleep disorders, problems with eating or feeding, pain,
and depressed mood. Dementia and physical disability are also
sometimes considered to be geriatric syndromes. Thus the term
syndrome that is normally used to describe a pattern of symptoms and
signs that have a single underlying cause is not able to cover the
Geriatric Syndromes, indeed this terminology in Geriatric reflects the
complex interactions between an individual's vulnerabilities and
exposure to stressors, the multifactorial pathophysiology that occur
when the accumulated effects of impairments in multiple systems,
(often involving systems unrelated to the apparent chief complaint)
that render an older person vulnerable to situational challenges. These
syndromes are important to identify because of their deleterious effects
on function and quality of life, in older cancer patients and because
they often may be remediable with therapeutic intervention, in this
scenario is really important to differentiate between condition very
similar as anorexia, sarcopenia and cachexia [26].

Polypharmacy
Polypharmacy is defined as the concurrent use of five or more

drugs. Not age but the number of drugs used, increased the risk of
experiencing an Adverse Drug Reaction [27]. Tools and tests
describing the level of polypharmacy in different patients are the Beers
Criteria (Beers Criteria for Potentially Inappropriate Medication Use in
Older Adults or Beers List) [28], STOPP [Screening Tool of Older
Person’s Prescriptions] and START [Screening Tool to Alert Doctors to
Right Treatment] criteria [29].

Nutritional status
The weight reduction and/or low body mass index have a negative

impact on overall health, increasing mortality and toxicity to

chemotherapy [30]. The Mini Nutritional Assessment (MNA) is a
validated approach to gauge nutritional deficiency and/or
malnutrition, both of which are a common problem occurring in 15–
60% of elderly patients as a result of disease, poor eating habits or
inadequate social support systems [31].

Social support and environment
Social isolation and the perception of loneliness increases the risk

for mortality, especially in the elderly [32]. The Medical Outcomes
Study (MOS) Social Support Survey provides a multidimensional tool
to evaluate emotional/informational, tangible, effective and positive
social interactions [33].

Anorexia, cachexia and sarcopenia
Aging is characterized by the loss of homeostatic mechanisms

together with the occurrence of multiple changes in body composition
and loss of organ function (frailty syndrome). One of the most
remarkable changes exposed by the aging process is skeletal muscle
degeneration or sarcopenia.

Sarcopenia can be considered the biological substrate for the
development of physical frailty [34]. Both conditions deal with several
features that constitute major causes of physical function impairment,
disability and mortality in the elderly [34].

When a geriatric patient develops cancer the systemic effect induced
by cancer alone and geriatric profile may compromise the prognosis.
Several adaptations associated with cancer burden share mechanisms
that are involved in the aging process itself like the activation of the
inflammatory response or increased muscle protein breakdown [35].
Cancer cachexia, anorexia and sarcopenia crosstalk through different
metabolic and immunologic pathways resulting in muscle
degeneration and atrophy [36].

The main clinical feature in adults is weight loss (Table 2).
Sarcopenia, is defined by the presence of both low muscle mass and
low muscle function (strength and performance) [37]. Lean body mass
is always lost while fat mass may be reduced, preserved or even
increase leading to an ambiguous change in final body weight [38].

Anorexia Sarcopenia Cachexia

“loss of appetite and/or lower food intake” “ presence of both low muscle mass and low muscle
function (strength or performance)”

“complex metabolic syndrome associated with
underlying illness and characterized by loss of muscle
with or without loss of fat mass”

lean body mass

fat mass

lean body mass

/ = / fat mass

lean body mass

/ = fat mass
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body weight / = / body weight body weight

Table 2: Clinical feature in adults weight loss.

Cachexia is widely observed in older adults with cancer. It affects
around 50-80% of cancer patients and may account for up to 20% of
cancer deaths. The cachectic syndrome is defined as a complex
metabolic syndrome associated with underlying illness and is
characterized by loss of muscle along with an ambiguous change in fat
mass [39]. Cancer cachexia is an energy-wasting syndrome invariably
associated with muscle wasting. Loss of myofibrillar protein in muscle
cells results in muscle weakness and fatigue [40]. Bidirectional
sarcoplasmic reticulum (SR)-mitochondrial communication is
compromised leading to skeletal muscle dysfunction [41]. During
cachexia an increase in the activity of SR Ca pumps (SERCA) occurs
promoting energy inefficiency; overexpression of PGC1alfa causes
expression of genes linked to mitochondrial uncoupling and energy
expenditure [42]. Other molecular mechanisms that contribute to
energy imbalance include insulin resistance, increased futile cycle
activity, TNF alfa and IL1 and other pro-inflammatory, pro-cachectic
cytokines [43]. Persons with cachexia due to cancer may deplete up to
80% of their muscle mass and skeletal muscle loss is a very powerful
prognostic factor independent of the actual body weight loss [44].

Evans elaborated CASCO score to diagnose and stage cachexia [45].
Body weight loss and composition accounts for up 40% of CASCO. It
represents risk of impaired physical performance and loss of quality of
life. The second relevant component of the score is inflammation/
metabolic disturbances/immunosuppression; several studies suggest
the role of that response in pathological conditions other than cancer
[46]. Anorexia is the fourth element of CASCO. Anorexia is defined as
the presence of loss of appetite and/or lower food intake. Anorexia,
coupled with a decrease in exercise leads to a decline in muscle mass
and strength [47]. It could also be hypothesized that selective
malnutrition anorexia is directly correlated with the onset of
sarcopenia [48]. This contributes to an increasing rate of
institutionalization and poorer quality of life [47]. Sarcopenia can be
considered the link between several multifactorial syndromes affecting
oncologic patients like anorexia malnutrition and cachexia.

Pain
The approach to pain management in older persons differs from

that for younger people (Figure 1); clinical manifestations of persistent
pain are often complex and multifaceted in the frail population. In
addition, older people may underreport pain. For instance, there are
inherent difficulties in recognizing pain experienced when a cognitive
impairment co-exists [49]. Persistent pain is among the most
important symptoms in terms of prevalence and potential
consequences in cancer care, depending on the type and extent of the
disease. The overall prevalence of persistent pain ranges between 15%
and 80% in populations with no hematological disease, but an average
of 45% of cancer patients receive inappropriate or no care for pain
[49,50]. Cancer subsumes many diseases and rapidly changes the
therapeutic landscape. The analgesic plan of care is often ineffective in
the presence of pain caused through direct tissue injury or a related
process such as inflammation. Therefore, persistent cancer pain
represents syndromes that are directly related to cancer itself
(neuropathic, visceral, somatic and paraneoplastic syndromes) or to
the treatment of cancer (chemotherapy, radiation, and surgery) [49].

Syndrome recognition can guide additional clinical assessment and
treatment, clarify prognosis, allow for proper care and offer
reassurance to patients that often interpret pain as an indication of
cancer progression [9,49] The potential effects of cancer treatment
should be considered in the development of a strategy for cancer pain
in the elderly, for example, if pain is focal and related to cancer mass
effect, radiotherapy can be effective, or if the cancer has spread,
chemotherapy may be helpful [49,51].

A pain history, a physical examination and pain scales are useful
tools in the systematic assessment of symptoms, but they need to be
tailored according to the needs of specific populations (i.e. patients
with cognitive impairment, or with more than one type of pain) and
should never be used as substitutes for a complete and deep pain
assessment [9,49]. The World Health Organization advocates a three-
step ladder of pain management and illustrates that the process of
selecting analgesic drugs should be dependent on an assessment of the
intensity of pain experienced by the patient, rather than the etiology of
pain [9,49,52]. In the elderly as in younger patients the right dose of an
analgesic is the dose that relieves pain without causing unmanageable
side effects and the least-invasive method of drug administration
should be used for this purpose [49].

Figure 1: Pain management.

Older patients are generally at higher risk of adverse drug reactions
and age-adjusted dosing is not available for most analgesics. Pain killer
drugs can be safe and effective when comorbidities, age-associated
differences, and pharmacokinetic and pharmacodynamic drug
properties are carefully considered [11,49]. Dosing for the elderly
needs to start low, followed by careful upward titration [9]. In older
patients, the intramuscular route should be avoided because of issues
with painful injections, cachexia/sarcopenia and reduced muscle mass.
The subcutaneous route is appropriate for those elderly who are
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unwilling or unable to take oral medications [49]. Transdermal, rectal,
and trans mucosal routes may be essential for people with swallowing
difficulties [49]. Doses and timing of drug administration is essential
due to the rapid-onset of persistent pain; analgesics should be taken at
regular time intervals and not “as needed”, adjuvant drugs should be
prescribed when required; and each patient should be regularly
reassessed in order to determine the response to treatment and to
ensure that he/she experiences maximum benefit [49,53]. In some
patients in which no single agent can produce pain relief without dose-
limiting adverse effects, more than a single drug may be required to
obtain a specific therapeutic endpoint [49]. Moreover, a combination
of two or more drugs with complementary mechanisms of action may
work synergistically to afford greater relief with less toxicity than
higher doses of a single agent (rational polypharmacy) [49,54]. Patients
who experience poor analgesia or significant side effects may benefit
from an opioid switching that involves discontinuation of the
previously used opioid and initiation of the new one at the
equianalgesic dose [49]. In elderly regarding an appropriate choice, a
number of factors influence it, such as preference, compliance or
adherence, organ function, co-morbidities, outpatient vs. inpatient,
drug metabolism, and routes of administration, analgesic effects and
availability [49,55]. Moreover non pharmacologic measures can also be
used and have to be considered in the elderly, such as massage, topical
agents, and physical modalities, cognitive strategies meditation, prayer,
social gatherings, and humor, can also be effective in some cases [9,56].

Geriatric screening tools
The Geriatric Assessment guides the management of elderly cancer

patients in a way that distinguishes fit patients, who can receive
standard cancer treatment, from those in whom comorbidities,
geriatric syndromes and disabilities are a contraindication of full
treatment but not of interventions in supportive care that will improve
their quality of life [7,57]. However, Geriatric Assessments are not
always used because of the significant time constraints needed to
administer them, and so attempts have been made to develop
screening tools, or abbreviated instruments, to identify patients that
need a full GA [58]. The domains most often assessed by screening
tools are self-rated health, cognitive function, nutritional status,
comorbidity and functional status [18].

G8: The G8 is an eight-item screening tool, developed for older
cancer patients. The tool covers multiple domains usually assessed by
the geriatrician when performing the GA and takes about 5 minutes. A
score of ≤14 is considered abnormal [59].

Vulnerable elders survey 13: Is a 13-item self-administered tool,
developed for identifying older people at increased risk of health
deterioration within the community. A score of ≥3 identifies
individuals as vulnerable, defined as an increased risk of functional
decline or death over the next 2 years [60]. The time necessary to
complete the VES-13 is 5 minutes. In older persons in the community,
an abnormal VES-13 was associated with a reduction function,
survival and health outcomes [59].

Triage risk screening tool (TRST): The tool is composed of five
yes/no questions and those obtaining a score of ≥2 are considered as at
risk. This tool takes two minutes to complete [61]. The Flemish version
of the Triage Risk Screening Tool fTRST(1) and fTRST(2) were
predictive of functional decline with fTRST(1) demonstrating the
highest sensitivity [14].

Groningen frailty indicator: The Groningen Frailty Indicator (GFI)
is composed of 15 questions addressing various domains and was
developed for people aged 65 years and over, including hospital
inpatients, nursing home residents and community dwelling elderly. A
score of ≥4 indicates a risk of physical, social and/or psychological
impairment [58].

Barber questionnaire: The Barber Questionnaire was developed to
identify older persons at risk for dependence in the community [62]. It
consists of nine yes/no questions and patients with a score of ≥1 are
considered candidates for further evaluation through GA.

Abbreviated comprehensive geriatric assessment: The abbreviated
comprehensive geriatric assessment (aCGA) [58,63] consists of the 15
items from the full CGA that most correlated with the findings of the
CGA. The time to complete aCGA was 5 min, with an observed overall
sensitivity of 51% and specificity of 97% [64].

The performance of different screening tools may depend on the
setting and the preferred screening tool may depend on the clinical
situation. [18,58,59]. None of the screening tools were successful in
identifying impairments across all the domains included in GA. Given
this lack of data supporting the efficacy of any one screening tool in
predicting the outcome of a GA, it would be advised to assess all older
patients with a GA to have a personalized choice [18,58]. However, in a
“real world” clinical practice, this approach is often not possible
because time consuming, thus the use of a screening tools is
recommended to identify patients in need of further evaluation by GA
if there is not available a geriatric center to send the patient or a
geriatrician in multidisciplinary assessment team.

Conclusion
Supportive Care in elderly is considered a discipline of palliative

care that provides a more comprehensive approach to the complex
patient, it is aimed at improving the quality of life (QOL), reducing
unnecessary hospitalization and increasing patient satisfaction. Thus in
a field as geriatric oncology were the cancer management in the elderly
is usually considered suboptimal, for the delays in diagnosis and a
tendency to undertreat fit patients or to over treat frail and vulnerable
patients, supportive care should be taken into greater consideration.
With elderly, physicians often generalize based on age rather than
patient’s true health status in the treatment choice. Our suggestion, for
those who approach or begin to assess elderly patients, is to consider
several factors that can to truly favor the best choice to the patient, in
accordance his/her wishes and that allow to maintain it self-sufficient
and good quality of life. The geriatric assessment is an easy way to
allows, really, a tailor made management focuses on needs of patients.
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