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Abstract: This article explores the treatment of cancer of the stomach and of the lower esophagus in

older individuals. The incidence of both malignancies increases with age and, at present, the biology of

the diseases, including sensitivity to chemotherapy, does not seem to change with age. The treatment of

these cancers in patients 70 and over includes assessment of life expectancy secondary to physiologic age

and evaluation of the individual’s tolerance to stress. For this purpose a comprehensive geriatric assessment

(CGA) is the best validated instrument. For individuals whose life expectancy without cancer exceeds that

with cancer, the estimate of the risk of chemotherapy complications may reveal those patients in need of

additional care and those patients in whom the risk of treatment may exceed the potential benefits. All older

individuals receiving chemotherapy may need adjustment of the doses to the glomerular filtration rate,

support with myelopoietic growth factors, and special care to prevent severe and irreversible neurotoxicity.
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Cancer of the stomach and of the gastro-esophageal
junction (GE]J) are diseases of older individuals. The
median age for stomach cancer worldwide is 61 (1). While
the incidence of cancer of the fundus is declining in the
USA, the incidence of cancer of the cardia and of the GEJ
is increasing in all age groups and particularly among
individuals 65 and older (2).

The treatment of cancer with chemotherapy in the older
aged person involves two types of questions: Is the cancer
susceptible to the treatment? Is the treatment going to be
beneficial? To answer the second question it is necessary
to estimate the patient’s life-expectancy and the ability to
tolerate the treatment, termed functional reserve.

Is the cancer different in older individuals?

At present, there is no conclusive evidence that the biology
of stomach and lower esophageal cancer changes with age.
This statement is based on review of pathology, molecular
markers, and genomic data. In general, younger age may

© Journal of Gastrointestinal Oncology. All rights reserved.

be associated with more aggressive tumors, with a higher
prevalence of linitis plastica and advanced stage (3).

Since 1965 adenocarcinoma of the stomach and of the
GE]J has been described as intestinal type or diffuse (4).
The diffuse type is an independent poor prognostic factor
for survival. Since the original classification, the prevalence
of the two types changed with age and the poor prognosis
diffuse type became less common with increasing age (4).

It is clear that different molecular steps are involved
in the pathogenesis of the two different tumors, but it is
not clear which of these steps may be responsible for the
difference in aggressiveness (5). Unlike other cancers, it
has not been clearly established whether different genomic
profiles purport different prognoses in cancer of the gastric
cardia (5-7). A recent report from China described the
intestinal stem cell marker LGRS, as a poor prognostic
factor for stomach cancer and found that the prevalence of
this marker increased after age 55 (8).

In the case of adenocarcinoma of the esophagus, a number
of biomarkers, including COX2, VEGEF, cyclin D and
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survivin, appear associated with a shorter patient survival (9).
It is not clear whether the prevalence of these changes
varies with age. Recently, a 3-gene panel was reported to
be associated with decreased survival in adenocarcinoma
of the esophagus (10), and the prevalence of these genetic
changes increased with the age of the patients. Two of the
many molecular markers identified in adenocarcinoma of
the stomach and of the lower esophagus are targets for
therapeutic interventions, HER2 and VEGF (6). It does not
appear that the prevalence of these markers changes with age.
In conclusion, the evidence related to the interaction of
the biology of adenocarcinoma of the stomach and lower
esophagus and age is confusing and somehow contradictory.
Though the prevalence of clinically aggressive gastric cancer
appears to decrease with age, one cannot find any indication
to change the type of systemic treatment, chemotherapy or
biological therapy, according to the age of the patients.

Who are the elderly and what are the
consequences of age on cancer treatment?

Aging is associated with a progressive reduction in
functional reserve and with an increased prevalence of
chronic diseases and of debilitating conditions referred
to as geriatric syndromes (11). This association leads to
increased susceptibility to diseases and to stress, resulting
in an increased risk of death. The prevalence of functional
disability and functional dependence also increases with
age (12). Functional dependence implies that a person
is not able anymore to perform by her/himself the basic
activities of daily living (ADL) or the instrumental activities
of daily living (IADL). This person may need the assistance
of a caregiver to survive. The ADLs include continence,
transferring, feeding, grooming, dressing, and toileting.
The TADLs include use of transportation, ability to go
shopping, to providing one’s meal, to use the telephone, and
to manage one’s finances. Loss of functional dependence
may have different causes that may include decreased
eyesight or hearing, debilitating conditions such as a
stroke, and increased prevalence of the so called geriatric
syndromes such as dementia, severe depression, delirium
following mild infections or medications, dizziness, falls,
fractures, incontinence, neglect and abuse, and failure to
thrive (13). Functionally dependent individuals may not be
able to obtain adequate medical treatment in the absence of
a caregiver, and for this reason the evaluation of the socio-
economic context is extremely important prior to planning
the treatment of cancer in an older aged person. As the

© Journal of Gastrointestinal Oncology. All rights reserved.

need for home caregivers is increasing with the aging of the
population, the pool of potential caregivers is shrinking due
reduced birth rate, dissolution of the extended family, and
full employment of women (14).

While aging is universal it occurs at different rates in
different individuals. The chronologic age of a person does
not reflect the physiologic age that is of interest in medical
decisions. The assessment of the physiologic age involves
the estimate of a person life expectancy and tolerance of the
planned treatment (12).

A number of laboratory tests may predict life expectancy.
The so called inflammatory index (15) has been validated in
two large cohort studies of aging individuals: the in Chianti
and the Baltimore longitudinal study. The index is obtained
by adding together the log of the circulating concentration
of interleukin 6 and two logs of the concentration of the
tumor necrosis factor receptor 2. Aging is associated with a
progressive and chronic inflammation and the concentration
of inflammatory markers predicts the risk of mortality,
of cardiovascular diseases, and of geriatric syndromes.
The inflammatory index has not been validated yet in
cancer patients. Seemingly, the presence of cancer may be
responsible of increased concentration of inflammatory
markers that may decline once the cancer is in remission.
The length of leukocyte telomeres is inversely related to
life expectancy and stress tolerance (16). In epidemiological
studies, this assay may be very helpful to study the
association of age with disease, disability and death.
However, the wide inter-individual variation in telomere
length may make it unsuitable to estimate individual
physiologic age (17). Other markers of aging include the
expression of the gate-keeper gene pl6 NIK4a in normal
tissues (18). This assay is promising but it requires biopsy
sampling of normal tissues.

A comprehensive geriatric assessment (CGA), involving
function, assessed as ADLs and IADLs, the presence
of geriatric syndromes, polymorbidity, polypharmacy,
emotional and cognitive disorders, and socioeconomic status
(with special emphasis on the presence and the adequacy
of the caregiver) is currently the best validated instrument
for estimating a person’s physiologic age (19). Based on the
CGA, one may estimate a person’s risk of mortality with
and without cancer up to 9 years post diagnosis (20) as well
as the risk of chemotherapy induced toxicity (21,22). Based
on the geriatric assessment, the risks and benefits of cancer
treatment in the individual patients may be estimated and
the treatment may be personalized (Figure I).

The figure represents a reasonable suggestion of how
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Figure 1 Proposed decision tree for the management of older

patients.

to incorporate the principles of geriatric medicine in the
treatment of cancer. Of course, every final decision will have
to be negotiated with the patient and his caregiver(s). For
some individuals, the risk of serious toxicity of 30% may be
so high as to preclude acceptance of any treatment able to
prolong survival for just a few months, while for others, the
same few months of life may be worthwhile to accept a risk
of toxicity higher that 80%.

Senior adult oncologists strongly recommend that all
patients whose disease is incurable receive a palliative care
consult at the beginning of treatment. In patients with
metastatic non-small cell lung cancer, this approach has
resulted in improved survival and decreased cost due to the
reduction in futile and possibly harmful care (23).

Reversible conditions that may increase the risk of
toxicity include de-conditioning and malnutrition that are
common in older individuals who have been bedridden
for a prolonged period of time, acute diseases, poorly
controlled chronic illnesses, polypharmacy with a high risk
of drug-drug interactions (24), and an absent or inadequate
caregiver.

An unsolved question concerns which patients should
have a CGA. It is recommended at present that all
individuals 70 and older undergo, at the very least, some
form of geriatric screening to establish whether they may
benefit from the full CGA (19). The age threshold of 70
was selected because it is between age 70 and 75 when the
incidence of age-related changes start increasing more
steeply. It should be underlined that age 70 does not define
older physiologic age. It is simply a threshold beyond which
the majority of physiologically old individuals are found.
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A number of special precautions are indicated in all older
cancer patients receiving chemotherapy (19) irrespective
of the patient’s functional status. Age is associated with
an almost universal drop in glomerular filtration rate
and for this reason it is suggested that the first dose of
a medication be adjusted according to the estimated
creatinine clearance of each patient. Age is also associated
with a decline in the hematopoietic reserve and for this
reason it is recommended that individuals 65 and older be
treated prophylactically with filgrastim or pegfilgrastim
when receiving chemotherapy with a risk of myelotoxicity
comparable to CHOP.

The management of cancer of the stomach and of the
lower esophagus may involve a platinum derivative or a
taxane. The neurological condition of these patients should
be monitored at each visit as peripheral neuropathy is more
common and more debilitating in older individuals and
may also be irreversible. Another chemotherapy-related
complication whose risk increases with age is cardiotoxicity.
Anthracyclines are now seldom used for the management
of these cancers, but approximately 25% of patients may be
eligible to receive trastuzumab, a monoclonal antibody that
may cause a generally reversible decline in ejection fraction.

Conclusions

The incidence and the prevalence of adenocarcinoma of
the stomach and of the lower esophagus increase with
age. The biology of these diseases may not change with
age, but the benefit of chemotherapy may decline due
to a reduction in life expectancy and an increased risk
of treatment related complications. We recommend
that the treatment of individuals 70 and over with these
malignancies be personalized based on life expectancy and
risk of complications. The CGA is currently the instrument
best validated for assessing these parameters.
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