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Abstract
Oncology affects millions of elderly patients. Despite this significant and growing population, there are few randomized
trials in geriatric oncology. As a result, the treatment of this age group is often controversial. The physician often faces
many unanswered questions regarding the best treatment strategy for his or her elderly patients. This article aims to
demonstrate how the lack of research in the area of geriatric oncology represents a barrier to treatment decisions. Further,
we will describe the interaction between age, comorbidity and cancer, and how these variables can affect treatment and
outcomes in the elderly.
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1 Introduction
Over the past decades, the life expectancy of the general population has increased [1]. It is therefore common that many
physicians encounter a significant proportion of elderly patients in their day to day practice. In oncology, a patient’s age is
often the subject of much debate, as health care providers are often faced with the dilemma of how best to manage cancer
in the elderly population.
This article aims to investigate the role and interaction of age, comorbidity and performance status with the management
and outcomes of cancer in the elderly population.

2 Comorbities and cancer
Advancing age is directly related to the development of cancer. It is also directly related to an increase in the number of
other health problems [2, 3]. As patients age, they are more prone to suffer from a variety of health issues. On average,
cancer patients aged 70 or more suffer from three comorbidities [4]. Comorbidities not only directly affect a patient’s
health, but can also influence how cancer is detected, managed, and how it evolves.
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Many comorbidity scales exist to help measure the health and performance status of cancer patients. However, the
Charslon Comorbidity Index (CCI) [5, 6] is one of the most widely accepted methods as it is the most simple and has been
validated. It has been shown to have prognostic value in lung, colorectal, breast, head and neck, and prostate cancers [7-9].
However, there is still some debate as to whether the CCI is indeed the main factor influencing outcomes in the elderly and
whether it is appropriate to use this index to curtail cancer treatments (i.e., inclusion, exclusion or dose modification of
cancer treatment in the elderly) .
There are few studies examining treatment outcomes in the elderly because this population is often excluded or
under-represented in clinical trials [10, 11]. However, there have been various reviews aimed at investigating what factors are
the most important when treating an aging population [12].
The study of comorbidities in the elderly and the impact of these on treatment outcome have yielded conflicting results. A
number of studies have revealed that there is little association between a patient’s CCI and overall survival [13, 14]. By
contrast, other studies have demonstrated that comorbities negatively impact survival in cancer patients [15, 16]. The lack of
extensive prospective data on this topic contributes to confusion in clinical practice and has resulted in no clinical
guidelines. The physician is left with conflicting information regarding the impact of comorbidities and must recommend
treatment for elderly patients without the help of firm guidelines.

3 Treatment outcomes in the elderly
While there are few randomized trials in geriatric oncology, a number of studies have demonstrated a lack of an
association between age and cancer treatment outcome [15, 17-19]. Although there is a direct association between age and the
number of comorbidities, the literature reveals that it is an individual’s overall performance status rather than age or
specific health problems that correlate with overall survival. This holds true for different tumor sites [13, 20]. Although there
is a complex interplay between comorbidity and performance status, these variables are not always concordant. Thus, it is
important that physicians not confuse these variables when making treatment decisions. For example, downgrading a
patient’s performance status simply because they suffer from significant comorbidities may result in the exclusion of
appropriate treatment candidates.
The role of age on clinical decision-making is one that is seen in a number of different tumor sites. For example, the
optimal treatment of localized prostate cancer in elderly patients remains controversial [21]. Current expert guidelines[22, 23]
and various studies of older men believed to have less than 10 years life expectancy suggest that conservative
management with observation or androgen deprivation rather than radical treatment is a viable option [24, 25]. By contrast,
there is evidence that older men may be undertreated simply based on their age [26, 27]. Thompson and colleagues
investigated outcomes of octogenarians who underwent radical prostatectomy to treat their early stage prostate cancer.
Their findings revealed that carefully selected elderly patients can indeed benefit from radical treatment just as their
younger counterparts do [28]. This is consistent with the study of gastric cancer patients by Saif et al which demonstrated
that fit elderly patients benefitted from curative and palliative treatment in the forms of surgery and chemotherapy to the
same extent as their younger counterparts [29].
With regards to the operative risk surrounding cancer surgeries, some studies have shown that elderly patients have higher
pre-operative risks, mostly attributable to their existing co morbidities [30]. By contrast, there is conflicting data on
postoperative mortality when event rates (i.e. postoperative morbidity and mortality) in the elderly and the younger
populations. More specifically, some series indicated that elderly patients benefitted from surgery and had similar
outcomes as their younger counterparts. Conversely, other data reveals that complications occur at higher rates in the
elderly [31-33]. To better understand surgical outcomes in this age group, large clinical trials examining the association
between patient co-morbidities, age and postoperative results are required.
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4 Clinical trials and the elderly
Cancer in the elderly is a significant problem. Review of epidemiological SEER data [34] reveals that between 2004-2008,
the median age of cancer diagnosis for all sites was 66. Furthermore, approximately 54% of cancer cases occurred in
patients aged 65 or more, and 70% of cancer-related deaths occurred in this age group. In fact, elderly individuals have a
tenfold risk of getting cancer, and are 15 times more likely to die from cancer than individuals under age 65. Despite the
propensity of this disease in the geriatric population, the elderly remain an age group that is underrepresented in oncologic
studies.
One of the main difficulties with making firm recommendations regarding the treatment of the elderly cancer patient is the
fact that most clinical trials exclude individuals of advanced age due to the strict selection criteria of trial design [35, 36].
Although there are few, some studies specifically looked at treatment outcomes in the elderly. Importantly, there is some
data showing that elderly patients who meet the inclusion criteria of clinical trials experience benefits and toxicities of
treatment similar to those experienced by younger patients [15, 29, 37]. For example, in the pivotal MAGIC trial [38], gastric
cancer patients were randomized to pre- and postoperative chemotherapy (3 cycles of epirubicin-cisplatin-5FU pre and
postoperatively) versus surgery alone. In this study, 20% of patients that received the preoperative chemotherapy were 70
or older. Just like the younger patients included in the MAGIC trial, this subgroup of patients experienced significant
improvements in overall survival and progression-free survival.
Similarly, the ELVIS study [39], which studied lung cancer, illustrated that elderly patients over 70 years of age deemed fit
enough, did better with chemotherapy than with best supportive care alone. Similarly in lung cancer, the MILES study
revealed that elderly patients (over 70 years old) benefitted not only from treatment, but had better outcomes when treated
with combination chemotherapy rather than a single agent [40]. These studies illustrate the important point that an elderly
cancer patient can indeed benefit from treatment, and should not be excluded solely based on age.
As a result of the underrepresentation of the elderly in clinical trials, most of the data relied on by physicians in making
treatment decisions comes from retrospective reviews [36]. Thus there is little direct information on the interaction of
comorbidity, age, and functional status and treatment outcomes. Given the lack of firm recommendations for treatment of
the elderly population, this often leaves the physician in a position of trying to extrapolate the best treatment regimen from
results that were not thoroughly investigated in this population.
The lack of data for the elderly illustrates the need for more defined methods to determine when to include or exclude these
individuals. Trial designs should outline defined parameters recognizing that an elderly patient with a good functional
status, even if they have certain comorbidities, may be a more suitable candidate than a patient, elderly or not, that has a
worse performance status, even if they have no comorbidities. This however is not an easy task, as the interplay between
all these variables is complex.
Performance status is something that can be assessed relatively easily, as this is one variable that quickly allows the
physician to determine the capacity of the individual to withstand treatment or not. The ECOG performance status scale [41]
is easily applied on a universal level and leaves little room for different interpretation between physicians.
By contrast, co-morbidities and their present or future impacts are much more difficult to define. Different health care
providers have different tolerances as to how they grade the severity of diseases. For example, some physicians may treat
a patient because they have experience dealing with certain comorbidities and have seen positive results in certain patients
afflicted with the same diseases. Conversely, others may automatically exclude a patient with certain comorbidity for a
variety of reasons (i.e. lack of experience in dealing with the interaction of the comorbidity and cancer treatment, previous
adverse events in patients with a particular disease, etc.) [8, 42, 43]. The difficulty herein is that unlike functional status, that
integrates multiple aspects that can affect the health of an individual, (i.e. the effects of comorbidities on the patients’
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health, fitness level, BMI, age, etc.) co-morbidities and their potential effect on the patient and the success of the treatment
are much more difficult to evaluate and grade.
Further complicating the importance of comorbidity in cancer treatment is data suggesting that other health problems may
actually confer some protection against acquiring cancer. Some data has shown that hypothyroidism was associated with a
lower incidence of breast cancer [2]. Other research [44] demonstrated that allergies and autoimmune related diseases
(diabetes being one of them) were associated with a decreased incidence of gliomas and meningiomas. However, there is
no data to show how individuals with these diseases, once diagnosed with cancer, compare to those without these
“protective” comorbidities. Nevertheless, this data demonstrates the complexities surrounding comorbidities and the
uncertainty surrounding its impact on the incidence and evolution of cancer.

5 Conclusion
As our population ages, geriatric oncology is a field that oncologists will encounter on an increasing basis. Past practices
of excluding individuals from trials solely based on their age is no longer appropriate. As various studies have
demonstrated, age is often unrelated to outcome. Rather, functional status seems to be a more accurate marker of how
patients will do with treatment. Since little research has been done in the elderly population, more data, including some
from large randomized controlled studies, is warranted. This information is necessary for physicians to develop
appropriate firm recommendations for the treatment of elderly patients. Geriatric oncology remains a challenging field that
requires further exploration.
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