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Age may influence the management of cancer in the older person in
at least three areas: evaluation of the patient, increased risk of treatment
complications, and changes in the biology of common tumors. The
assessment of the patient involves, in addition to an estimate of life
expectancy and risk of treatment complications, recognition of reversible
conditions that may compromise the safety and efficacy of treatment, the
patient’s function and quality of life. These may include comorbidity, mild
dementia, depression, anemia, and lack of adequate social support 1. Age is
also associated with increased risk of certain therapeutic complications, such
as mielodepression, mucositis, neuro and cardiotoxicity following cytotoxic
chemotherapy 2. It is well recognized that the prognosis of different tumors
may change with age. For example, acute myeloid leukemia and non –
Hodgkin’s lymphomas may become more resistant to chemotherapy,
whereas the course of breast cancer may become more indolent.

The recognition that age may influence the management of cancer
prompted a number of organizations to issue guidelines for the management
of older individuals with cancer. The National Cancer Center Network
(NCCN) and the European Organization for the Research and Treatment of
Cancer (EORTC) have published a detailed set of guidelines addressing the
issues of the elderly (Table 1) 3, 4. In addition the American Society of
Clinical Oncology (ASCO) has inserted age-related provisions in the
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recommendations for the use of hemopoietic growth factors 5. This chapter
reviews the evidence that justifies existing guidelines6 and highlight areas in
which more information is wanted.

1. GUIDELINES: PRINCIPALS AND GOALS

The goals of guidelines for the diagnosis and management of
diseases include 6:

A simple and uniform approach to the practice of medicine,
comprehensive of relevant new information. To this end, the
guidelines need two attributes: accessibility and plasticity.
A framework of reference for quality assurance of medicine, nursing
and health allied profession;
Analysis of the levels of evidence that support current approach to
disease. This is basilar to identify areas in which more information is
necessary and urgent and to prioritize ongoing research. The level of
evidence is classified according to the criteria of the United States
Preventive Service Task Force 7,8 (Table 2). At this point it is useful
to underline that the goal of the guidelines is to promote the
acquisition of new and better evidence in areas of uncertainty, not to
discourage time-honored successful practices, such as appendectomy
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for acute appendicitis, that have resulted in reduction of
mortality and morbidity, even if they were developed before the
definition of the rules of evidence.
Not unique of, but germane to, geriatric oncology is the definition of

the adequate management end-points. The most desirable end-points of any
diagnostic and treatment intervention are a reduction in mortality and a
prolongation of survival. In the case of older individuals, with limited life
expectancy, preservation of function and quality of life may be considered
alternative end-point. In the following discussion, when appropriate, the
effectiveness of an intervention will be assessed according to these end-
points as well.

2. ASSESSMENT OF THE OLDER CANCER PATIENT

The NCCN recommends that individuals aged 70 and older undergo
some forms of geriatric assessment 3, while the EORTC does not afford the
issue. The potential benefits of the geriatric assessment include:

Estimate of life-expectancy and tolerance of chemotherapy
Recognition and management of conditions that may interfere with
the treatment of cancer
Adoption of a common language in the description of older
patients, that may be used to interpret retrospective treatment
analysis and to enroll patients in prospective clinical trials
Preservation of function and reduction of hospitalization

The NCCN does not recommend a specific form of geriatric assessment.
It recognizes that a comprehensive geriatric assessment (CGA) may not be
feasible in a busy oncology practice and suggests that some form of
screening be adopted to identify subjects in need of a more comprehensive
evaluation. These recommendations take into account that a number of
different instruments have been developed, including questionnaires, tests of
physical performance and even laboratory tests, that may provide rapid and
reliable information.

2.1 Evidence Supporting the Recommendation

2.1.1 Estimate of Life Expectancy and Treatment Tolerance

A number of cohort studies have demonstrated that functional
deterioration, 9-13, cognitive decline 14-17, depression 18-22, comorbidity 24-26,
and some geriatric syndromes, including falls 27, incontinence 28, delirium 29,
failure to thrive 30, and neglect and abuse 31-33, are all associated with
increased mortality (quality of evidence 2a). Though an interaction exists
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among functional and cognitive decline and comorbidity 34, a comprehensive
index predicting the risk of mortality based on these different parameters is
still wanted. The most practical application of the geriatric assessment to the
prediction of life expectancy may involve the life-table methods, for long-
term life expectancy (Table 3) 13; whereas the formula of Walter et al may be
used to predict short-term (one-year) mortality (Table 4) 9.

Patients who are dependent in ADLs, or who present one or more
geriatric syndromes, or who have some serious forms of comorbidity fall in
the lower quartile of life expectancy, those who are fully independent and
with negligible comorbidity in the upper quartile, and those between these
two situations in the intermediate quartiles.

2.1.2 Prediction of Chemotherapy-Related Toxicity

Two cohort studies of older cancer patients demonstrated that dependence in
IADL was an independent risk factor for myelotoxicity in patients treated
with moderately toxic chemotherapy 36, 37 (quality of evidence 2A). It is
reasonable to recommend that both performance status and degree of
functional dependence be assessed in older patients as they appear as
independent variables 38.

2.1.3 Recognition of Conditions that May Interfere with Cancer Treatment
and are Potentially Reversible

This claim is supported by three cohort studies (quality of evidence 2A). Of
200 patients treated in the Senior Adult Oncology Program (SAOP) at the H.
Lee Moffitt Cancer Center in Tampa, who had undergone CGA at the time of
the initial visit approximately 70% had severe comorbidity; 20% presented
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malnutrition, depression, and dementia 70% were dependent in ADL, 70% in
IADL and 50% had polypharmacy 38. The majority of these findings would
have been missed without the CGA. Similar findings were recently reported
by Repetto et al among Italian patients aged 65 and over 39, and by Ingram et
al among Veterans aged 65 and over treated for cancer at the Durham VA
Medical Center 40. None of the studies reported the number of cases in
which inadequate social support was detected. This benefit of the geriatric
assessment emerged from a pilot study by Extermann et al involving 15
women aged 70 and older with early stage breast cancer. Almost 50% of
these patients lacked an adequate caregiver able to support them during the
administration of adjuvant treatment 41.

2.1.4 Preservation of Functional Independence and Quality of Life

A number of randomized controlled studies have demonstrated that a
CGA leads to reduced hospitalization rate, and reduced rate of admission to
assisted living facility in the general geriatric population (quality of evidence
1) 42-50. It is controversial whether the performance of a CGA does lead also
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to reduced mortality rate 42,51-54. While no data specific for older persons with
cancer are available, it is reasonable to infer that the CGA may be beneficial
to all older individuals including those with cancer.
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2.1.5 Adoption of a Common Language in the Classification of Older
Individuals Receiving Cancer Treatment or Entering Clinical Trials of
Cancer Treatment

Clearly, the CGA assessment provides elements of common
language, such as functional dependence, geriatric syndromes,
polypharmacy, etc. These elements have not been integrated yet in a
common and accepted language. Two types of approaches to the construction
of such language are currently undertaken. One approach consists in
subdividing older individuals into groups of different life expectancies and
tolerance of treatment. Such taxonomy of aging was first proposed by
Hamerman who recognized four states of aging 55 (Table 5). This
classification reflects to some extent the cohort study by Rockwood et al,
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who demonstrated different life expectancies according to functional
status and presence of one or more geriatric syndrome 28. The main
advantage of this approach is its simplicity. The main disadvantage is two
fold: The definition of frailty is controversial56, 57 and so is its reversibility.
For some authors frailty represent an exhaustion of functional reserve 56,
whereas for other authors it represent a critical reduction thereof that makes
older individuals more vulnerable to stress 57-62. Furthermore, even advanced
stages of frailty may be reversible to some extent 63. Second, the
intermediate group of individuals is too vaguely defined and encompasses
too large a gamut of conditions to be helpful in treatment-related decisions.
Nevertheless, Hamerman’s taxonomy has the merit to provide a frame of
reference for a physiologic rather than chronologic classification of aging 55.
The other approach consists in the formulation of a comprehensive index of
vulnerability capable to predict exactly the risk of death, functional decline,
and therapeutic complications 58. An example of this index is the so-called
CRASH index (chemotherapy-related susceptibility high age adults)
proposed by Extermann et al, which integrates both chemotherapy-related
and patient-related elements.64.

2.2 Evolution of the Geriatric Assessment

In its present forms, the geriatric assessment presents two problems: it is
time-consuming and produces data that are in part subjective. Ongoing
research efforts are aimed to make the geriatric assessment more user-
friendly and more objective.

2.2.1 Screening Tests to Recognize Patients at Risk of Death and Functional
Decline

Screening test to recognize patients who may benefit of a more “in
depth” assessment include screening questionnaires, and tests of physical
performance. To minimize the time investment of the geriatric assessment in
a busy oncology practice, the NCCN has proposed that all patients be
screened with the instrument of Lachs, a 14 item questionnaire with a
sensitivity for CGA abnormalities of approximately 70% 3, 65 Other
instruments, developed since the issuance of the guidelines may prove more
appropriate. Examples of these instruments include the Vulnerable Elderly
Survey 13 (VES 13), a 13 item questionnaire (Table 6) 58 capable to predict
death and functional dependence, and a self-reported lengthy questionnaire
including function, comorbidiry, emotional and social resources whose
feasibility was described by Ingram et al in more than 500 Veterans with
cancer studied at the Durham VA Hospital 40. These new findings illustrate
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the evolution of the geriatric assessment and the new opportunity that
may become available for a more efficient and meaningful testing.
A number of physical performance tests predict the risk of disability,
functional decline and death 66-71. Some of these tests may reasonably be
used to identify older individuals in need of a complete CGA. Two tests of
physical performance appear particularly promising: the “arm chair” test and
the seven-item test 70, 71. The armchair test consists of asking a person to get
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up from an armchair, walk ten feet and come back. The score includes:
one point for using the arms of the chair to get up, one point for taking more
than a second for completing the task, and one point for uncertain gait. The
final score can vary from 0 to 3: the higher the score, the higher the risk of
death and functional dependence. The seven-item performance test involves
the performance of seven simple tasks and is scored according to the easiness
by which each task is performed. Terret et al determined that this test was
more sensitive than performance status in identifying abnormalities of the
CGA in older patients with cancer 71.

2.2.2 Laboratory Assessment of Aging

A number of potential biochemical markers of aging have been
described. Aging may be construed as the result of successive inflammatory
episodes that lead to an accumulation of catabolic cytokines in the
circulation. In addition to favor catabolism, these cytokines may activate the
clotting cascade. The validity of this construct was proven by a recent study
of Cohen et al 60. These authors demonstrated that in home-dwelling
individuals aged 70 and over, an increased concentration of Interleukin 6 or
of D-Dimer in the circulation predicted an increment of 40-60% in risk of
mortality or functional dependence in two years. When the concentration of
both substances was increased, the increment in risk was 150%. For a long
time, it has been known that the concentration of Interleukin 6 (IL-6) is
increased in a number of aging-related conditions, from osteoporosis to
Alzheimer dementia 59, 72, 73, and IL-6 has been considered a biomarker of
aging. These laboratory findings suggest that measurement of circulating
levels of IL-6 and possibly of other cytokines, whose concentration is
associated with neurodegenerative disorders typical of aging should be
included in future studies of geriatric assessment. The value of the laboratory
in the clinical assessment of aging is unestablished.

2.2.3 Conclusive Recommendations

Some form of geriatric assessment is clearly beneficial to the
management of older individuals with cancer. It appears reasonable to screen
individuals aged 70+ with a short questionnaire of with some simple tests of
physical performance and to execute a full assessment in individuals at risk.
The value of laboratory tests and the most cost-effective screening test will
be established in future studies.
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2.3 Treatment-Related Recommendations

2.3.1 Dose-Adjustment According to the Glomerular Filtration Rate (GFR)
in Persons Aged 65 and Older

This recommendation is based on the following findings:
The GFR undergoes a decline in the majority of people aged 65 and
older 74.

The adjustment of the dose of methotrexate and cyclophosphamide
to the GFR in women aged 65 and over with metastatic breast cancer
reduced the toxicity but not the effectiveness of chemotherapy 75.
This recommendation is fraught with a number of difficulties
including the fact that the AUC of a drug is unpredictable to large
extent and is at least in part dependent on pharmacogenomic 76. The
determination of the GFR is problematic: direct measurement with
radioactive hippurate is not practical; and the 24-hour urine
collection for the determination of the creatinine clearance is seldom
accurate. The most popular measurement of the GFR include the use
of formula accounting for the subject’s age, sex, and serum
creatinine, but this formula imply a similar decline in GFR and
muscular mass in all subjects 77, 78. Another difficulty involves the
calculation of the excretion of active drug metabolites, such as
idarubicinol and daunorubicinol, that account for most of the activity
of the parent compound 79.

It may be advisable to adjust the first dose of chemotherapy in
individuals aged 65 and over, as long as the dose is escalated during
the following cycles of chemotherapy if no toxicity is seen.

2.3.2 Use of Colony Stimulating Factors After Age 65, for Patients Receiving
Moderately Toxic Chemotherapy (CHOP, CA)

This recommendation is based on multiple pieces of evidence:
The risk of neutropenia and neutropenic infections increased after
age 65 and older in the experience of three major cooperative
groups: the South West Oncology Group (SWOG) 80, the Eastern
Cooperative Oncology Group (ECOG) 81 and in the International
Breast Cancer Study Group (IBCSG) 82 (level 2B evidence).
In eight prospective studies of treatment of lymphoma with CHOP or
CHOP like combination chemotherapy, in older patients the rate of
grade iv neutropenia was consistently higher than 50%, the risk of
neutropenic infections varied between 20-47% and the risk of
infectious death between 5-15%, with one exception (Table 7) 83-90.
The lower patient age was 60, 65 or 70 in different studies. The
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single exception to these findings was the study of Dijurdijn et
al, where patients aged 65 and over were randomized to receive
prophylactic G-CSF or no G-CSF. The study was well balanced in
terms of age and comorbidity between the two groups of patients;
however, patients randomized to G-CSF had more advanced local
disease that may imply a worse prognosis 91. Of special interest was
the finding that during the first course of treatment the infection rate
was much higher among the people not receiving G-CSF (32% vs
20%). The decline of infections in the following cycles may be
explained by the fact that the immune defenses were restored among
patients who obtained a remission of their disease, but also by the
fact that most patients susceptible to infection had been eliminated
from the study. The drop out rate due to infectious complications
was twice as high among individuals who had not received G-CSF.
Other reasons of concerns were the fact that the five year survival in
both group of patients was lower than in other studies, and the
infection rate was much lower both than the experience of other
studies and than the North American practice experience 92. For this
reason, the NCCN has decided not to change its recommendations on
account of this study.
The demonstration by Dees et al in a small number of breast cancer
patients that myelotoxicity from doxorubicin cyclophosphamide was
cumulative for women aged 65 and older but not for those younger
93.
The demonstration that filgrastim appear as active in individuals
aged 70 and older as it is in younger individuals 83, 88, 91, 94-96.
Economic considerations. Lyman et al showed that threshold risk of
neutropenic infections beyond which neutropenia prophylaxis with
filgrastim was cost-effective was around 20% 97, which is the case in
all lymphoma studies involving individuals over 60. The threshold
may even be lower for these individuals as the duration of their
hospitalization is 25% longer than for the young ones 98.
Alternative strategies to ameliorate the risk of infectious
complications may not seem to work as well. Dose reduction has
consistently resulted in poorer outcome 84-86, 88, 99, 100. This finding
was supported by the report of the German Lymphoma Study Group
demonstrating that CHOP every two weeks in individuals aged 60-
75 resulted in higher response rate and survival than standard three
weekly CHOP 101 . The effectiveness of another strategy, the use of
prophylactic oral antibiotics has not been proven in randomized
controlled trials in the elderly 102.

In the case of acute myelogenous leukemia colony stimulating factors
may improve the patient survival 103-105 and definitely reduce
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the duration of hospitalization for neutropenic infections (Level 1
evidence) 106.

Two major international organizations have recently issued similar
recommendations. The American Society of Clinical Oncology
recommended that individual aged 65 and older be treated with prophylactic
filgrastim or pegrilgrastim when receiving moderately toxic chemotherapy 5.
The EORTC recommended that filgrastim be used prophylactically in
patients aged 70 and older receiving adjuvant chemotherapy for breast cancer
or treatment with CHOP and CHOP-like regimens for non-Hodgkin's
lymphoma 4.

The prophylactic use of filgrastim or pegfilgrastim appears at present as
the most prudent and cost-effective course of action for individuals aged 65-
70 and over receiving moderately toxic chemotherapy regimens. In the case
of large cell lymphoma and the adjuvant treatment of breast cancer this
recommendation may appear even more advisable by he suggestion that dose
dense treatment may improve the outcome of these patients 101. Also in the
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case of lymphoma, the addition of Rituximab to the CHOP regimens, as
supported be two large clinical trials 90, may enhance the risk of
mielodepression.

A number of issues emerged from clinical trials may change this
approach in the future and should be recognized and addressed. Perhaps the
most important is the issue of cost. The basic assumption of the decision
analysis of Lyman was that all episodes of neutropenic infections warranted
hospital admission 97. That policy has evolved in the USA. At present
hospital admission is not warranted anymore in the absence of sepsis, liver or
kidney disfunction, or pneumonia 107. These patients may be treated as oral
antibiotics as outpatients with a significant reduction of cost. Even for those
who need intravenous antibiotics, the administration of these medications
may occur in the outpatient setting. The study by Doordijin et al 91 suggested
that the main benefit of filgrastim for older individuals treated with CHOP
was a reduction in these minor infections and in the use of oral antibiotics.
An analysis of all lymphoma trials in elderly individuals by Korourkis et al
suggested that performance status rather than age was the main risk factor for
neutropenic infections and the prophylactic use of growth factors may be
limited to these individuals. Other issues of interest include the effects of
growth factors on quality of life, survival, quality of life adjusted survival,
and function l08.

2.3.3 Maintenance of Hemoglobin Levels 12 gm/dl with Erythropoietin

In cancer patients, the main basis of this recommendation was the
increased risk of myelotoxicity associated with anemia during treatment with
anthracyclines, alkaloids, épipodophyllotoxines, and camptothecins (level
2b evidence) 36, 109-113, and the increased risk of functional dependence 114-117

which is of special concerns to older individuals, more vulnerable to this
complication.

This recommendation is also supported by other findings,
including:

Anemia as an independent risk factor for mortality in elderly patients
115,118-120 reported in three retrospective 118-120 and one cohort study
115.

Anemia as a risk factor for decreased response and survival among
patients receiving radiation therapy for cancer of the cervix and of
the head and neck121, 122.
The demonstration that the highest incremental improvement in
fatigue is seen when hemoglobin levels raise from 11 to 13 gm/dl 123,

124. To this it should be added that among elderly patients the
prevalence of functional independence increases in parallel with
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hemoglobin levels, even within ranges of hemoglobin levels that
are considered normal 115, 116, 121.
The association of chronic anemia with coronary death, congestive
heart failure and memory disorders 125-128.

2.3.4 Substitution of Intravenous Fluorinated Pyrimidines with Capecitabine

This recommendation stems from the increased incidence of mucosal
toxicity from fluorinated pyriminine in older individuals, well documented in
two retrospective studies (level of evidence 2c). In favor of capecitabine are:

Two randomized controlled studies comparing capecitabine to
intravenous fluorouracil in cancer of large bowel, reporting a
substantial reduction in the risk of mucositis 129. This finding
could be expected, as capecitabine is a prodrug activated mainly
in the liver and in the neoplastic tissue: consequently, the
exposure of normal tissues to the active principle is minimized
129.
The oral formulation allows a major flexibility in dosage

At present there is not enough evidence to extend this recommendation
to other oral preparation of fluorinated pyrimidines. It should be remembered
that the dose of capecitabine should be adjusted to the glomerular filtration
rate that is commonly reduced in older individuals.

2.3.5 Management of Individual Tumors

The NCCN recommended that the management of individual tumors
in the elderly is best trusted to the committees charged with the formulation
of clinical guidelines for the management of these neoplasms. In this session
we will outline age-related issues that deserve special attention and possible
approaches.

2.3.5a. Acute Myelogenous Leukemia. The incidence of Acute Myelogenous
Leukemia increases with age. The prognosis of AML in older individuals is
poorer than in younger individuals for a number of reasons including higher
prevalence of multidrug resistance, unfavorable cytogenetic changes and
hypoplastic marrow 130. In addition, poor patient conditions may make these
individuals more vulnerable to treatment complications. Common sense
dictates that if AML in a person aged 60 and over is treated with standard
chemotherapy, this should be done preferentially in a cancer center, where
supportive care with blood product and antibiotics is easily available and
where a dedicated staff may provide all attention these patients need and
deserve. In addition to reversal of MDR, issues to be defined include less
toxic forms of induction, including monoclonal antibodies and new
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medications, value of supportive treatment with growth factor in patients
with hypoplastic disease or myelodysplasia.

2.3.5b. Non-Hodgkin’s Lymphomas.

The incidence of these conditions increases with age, and age of 60 and
higher is generally considered a poor prognostic factor 131. For large cell
lymphoma there is general agreement that maintenance of the dose intensity
of chemotherapy should be maintained and that filgrastim or pegfilgrastim be
used to minimize myelosuppression and allow administration of
chemotherapy in time. There is also general agreement the combination of
rituximab and chemotherapy with CHOP is superior to CHOP alone 90.
Issues to be defined include the value of dose dense chemotherapy 101, the
management of individuals with cardiovascular diseases preventing the use
of an anthracycline, and the value of weekly chemotherapy over a shorter
period of time 89.

For low grade lymphoma the main issue is when treatment should be
initiated, and what is the most effective initial treatment, whether low dose
single agent chemotherapy, combination chemotherapy, monoclonal
antibodies or a combination of these compounds. Also the role of
radioimmunochemotherapy should be defined.

2.3.5c. Breast Cancer. The main area of controversy is the use of adjuvant
chemotherapy in women over 70, and in particular the balance of benefits
and risks: A number of decision analyses may assist the practitioner in this
decision 132, 133. It appears reasonable to recommend that the use of
chemotherapy be guided by an individual estimate of risk and benefit rather
than by the patient chronologic age. Other issues include long-term
complications of adjuvant aromatase inhibitors, and the use of single agent
or combination chemotherapy in metastatic disease.

2.3.5d. Non-Small Cell Lung Cancer. The incidence of this disease among
older individuals is progressively increasing 133. The issues of concern
include benefits and risk of simultaneous versus sequential radiation and
chemotherapy in older individuals with locally advanced disease 134, the
benefits of combination vs single agent chemotherapy in metastatic disease,
and the need of a platinum compound in older individuals 135-137.

2.3.5e. Cancer of the Large Bowel. A recent meta-analysis clearly showed
similar benefits of adjuvant chemotherapy for stage III disease in patients
below 50 and in those over 70 138. Issue of interest concern the use of oral
preparation and especially capecitabine in lieu of fluorinated pyrimidines and
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the benefits of combination chemotherapy both in the adjuvant and the
metastatic setting.

3. CONCLUSIONS

1.

2.

The review allows the following conclusions:
Some form of geriatric assessment appear beneficial for older cancer
patients; this assessment may allow to estimate life-expectancy and
tolerance of treatment, to reveal reversible conditions that may
influence the treatment, and to provide a common language to
classify older individuals in clinical practice and clinical trials. The
geriatric assessment is also the background of any decision analysis
related to the study and the management of older patients, capable to
accommodate new insights in the biology of cancer and aging and to
address problems related to the management of specific diseases.
Some age related changes may affect the pharmacology of
antineoplastic agents in the majority of older individuals and justify
some general guidelines for the administration of chemotherapy that
include:

Adjustment of the doses of the first chemotherapy to the
glomerular filtration rate in individuals aged 65 and older. If
no toxicity is observed, the following doses should be
increased to prevent under-treatment
Prophylactic use of filgrastim or pegfilgrastim in patients
aged 65 and older receiving chemotherapy of moderate dose
intensity, comparable to CHOP
Maintenance of the hemoglobin of patients receiving
chemotherapy at 12 gm/dl or higher
Aggressive management of mucositis with timely fluid
resuscitation
Prevention of mucositis by substituting capecitabine for
intravenous fluorinated pyrimidine

Specific guidelines for the management of individual diseases may
be necessary as illustrated. The geriatric assessment may provide the
framework of reference to estimate benefits and risks.
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