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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. Use patient age as only one consideration, along with tumor status and comorbidities, in deciding on treatment
strategies for elderly colorectal cancer patients.

2. Obtain and apply information regarding the medical, functional, mental, and social status of colorectal cancer
elderly patients in order to make appropriate therapeutic decisions.

This article is available for continuing medical education credit at CME.TheOncologist.com.CMECME

ABSTRACT

Purpose. To analyze differences in the therapeutic ap-
proach to and tumor-related mortality of young and el-
derly colorectal cancer (CRC) patients.

Patients and Methods. This was a descriptive study of a
retrospective cohort, based on administrative databases, of
all patients with CRC diagnosed or treated in our institu-
tion. We extracted data on sociodemographic characteris-
tics, comorbidity, type of cancer, type of treatment
received, survival time, and cause of death. We compared
differences between a young group (YG) (age <75 years)
and an older group (OG) (age >75 years) and assessed the
variables associated with receiving different therapeutic
options (multivariate analysis) and with survival time (Cox
proportional hazards models).

Results. The study included 503 patients (YG, 320; OG,
183), with mean ages of 63.1 years in the YG and 81.8
years in the OG. No differences were observed between

the groups in degree of differentiation, extension, tumor
stage, or comorbidity. After adjustment for gender, co-
morbidity, and tumor localization and extension, YG pa-
tients were more likely than OG patients to receive
surgery, radiotherapy, and chemotherapy and less likely
to receive palliative care. After a median follow-up of
36.5 months, YG patients had a longer tumor-specific
survival time than OG patients (36.41 months vs 26.05
months). After further adjustment, the YG had a lower
tumor-specific mortality risk (hazard ratio, 0.66) than
the OG.

Conclusion. In comparison with younger patients, el-
derly CRC patients are undertreated, mainly because of
their age and not because of their tumor type or comor-
bidity. Elderly patients have a significantly shorter tu-
mor-specific survival time, partially because of this
undertreatment. The Oncologist 2012;17:1277–1285
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INTRODUCTION
Colorectal cancer (CRC) is a disease of the elderly. The mean
age at diagnosis is �72 years, with 70% of cases occurring in
patients aged �65 years and 40% of cases occurring in patients
aged �75 years [1–3]. Based on the aging demographics [4],
we can expect an increase in the number of elderly CRC pa-
tients in the coming years; in addition, patients will be older
(�85 years). The geriatric CRC population is a very heteroge-
neous group, including patients with excellent health status
and others with comorbid conditions, functional dependency,
and limited life expectancy [5]. These issues could account for
the fact that a significant proportion of elderly CRC patients is
undertreated, at least partially, in comparison with younger pa-
tients [6–13].

Scientific evidence in this field is scarce. In leading inter-
vention studies on CRC, �20% of patients included are �70
years old [14–16]. However, there is considerable evidence
that most elderly patients tolerate cancer treatment fairly well
and can benefit from it in the same way as younger patients [17,
18], even from the newest therapies [19, 20]. Some authors
question extrapolation of results to “real-world” geriatric pa-
tients because of the small populations included in trials and
because these patients are fit and aged, but not geriatric. On the
other hand, our increasing life expectancy makes an active
therapeutic approach for CRC patients potentially more valu-
able in terms of years of life gained [21–24].

The main challenge is to identify the right patient for the
right treatment. However, the factors influencing the therapeu-
tic approach in elderly patients with CRC are not well known.
Furthermore, the consequences of decisions on therapy in
terms of survival outcomes are unclear [25].

We designed a retrospective cohort study to analyze differ-
ences in the therapeutic approach to CRC in young patients
(aged �75 years) and elderly patients (aged �75 years) from a
Spanish institution. The rates of surgery, radiotherapy (RT),
chemotherapy (CT), and palliative care were recorded to as-
sess which factors were associated with receiving any of these
options. We also assessed tumor-related mortality in both
groups.

METHODS
This was a descriptive study of a retrospective cohort based on
administrative databases from a tertiary care hospital, the Hos-
pital General Universitario “Gregorio Marañón” (HGUGM),
Madrid, Spain.

Patients
The study population was comprised of all patients diagnosed
with CRC (2009 International Classification of Diseases,
Ninth Revision, Clinical Modification [ICD-9-CM] diagnosis
code 153.0–153.9 for malignant neoplasm of the colon and
ICD-9-CM code 154.0–154.9 for malignant neoplasm of the
rectum) in our hospital and those referred from other centers
for treatment in our institution in January 1, 2003 to December
31, 2005. Patients who had received all or part of their treat-
ment at another center and those diagnosed using necropsy
were excluded.

Sources of Data
We used data from the Central Cancer Registry (CCR) of the
Cancer Data Exchange System of Madrid (Spain), which has
been collecting cases of patients newly diagnosed with cancer
since 1992. The registry is notified by all hospital and health
centers of the Regional Health System of Madrid and col-
lects data on age, gender, diagnosis, anatomical location,
treatment, and mortality. Following the usual criteria [26],
we extracted data on different variables: age, gender, cancer
characteristics (localization, degree of differentiation, ex-
tension, and stage), time from first consultation to diagnosis
and to first treatment, type of treatment received, survival
time, and cause of death. Comorbid conditions and hospi-
talization data were extracted from our Minimum Basic
Data Set (MBDS), which records the main diagnostic fea-
tures of patients at discharge. Both databases were merged
for some descriptive analyses.

Study Variables and Follow-Up
The different therapeutic options (surgery, RT, CT, and palli-
ative care) were considered dependent variables. Four dichot-
omous variables were created to show whether or not the
patient had received any of these treatments during follow-up.
Patients were categorized into two groups based on age: a
young group (YG), aged �75 years, and an older group (OG),
aged �75 years. Comorbidity was assessed using a modified
Charlson index [27], which included neither cancer nor age,
because age was the comparison group of interest and all pa-
tients had cancer. Tumor-related independent variables in-
cluded localization (rectum or colon), degree of differentiation
(I, II, or III), extension (in situ, localized, regional, or dissem-
inated), and tumor stage at diagnosis (Union for International
Cancer Control or American Joint Committee on Cancer stage
0, I, II, III, or IV) as the usual criteria [28]. We also analyzed
time from first consultation to diagnosis and to first treatment
received.

Statistical Analysis
Data were compared using frequency distributions, summary
statistics, and univariate analysis. Differences between the YG
and OG were compared using two-tailed independent t-tests
for continuous variables and the �2 statistic for categorical
variables. To assess the effect of confounders, four multivari-
ate logistic regression models were used to measure the asso-
ciation between age group and the four therapeutic options
(surgery, RT, CT, and palliative care) after adjusting for loca-
tion, extension, gender, and the modified Charlson index.

The tumor-associated mortality probability was estimated
using a Kaplan–Meier survival analysis considering the time to
event in months and stratifying by age group. The tumor-
specific survival time was calculated from the time of the pri-
mary diagnosis. Tumor-related death was defined as death
resulting from tumor progression, tumor-related clinical com-
plications, or treatment-associated toxicity, censoring those
who died as a result of other causes. The effects of the different
therapeutic options, age group, gender, comorbidity, and tu-
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mor location and extension on survival were studied using Cox
proportional hazards models.

Finally, we applied multivariate analysis to assess the vari-
ables associated with receiving any of the different therapeutic
options during the follow-up period.

Statistical analysis was performed using Predictive Analyt-
ics Software Statistics, Version 18 (SPSS Inc., Chicago. IL).
Estimates were made using the complex sample functions. Sta-
tistical significance was set at p � .05 (p-values were two
tailed).

RESULTS

Study Population and Therapeutic Approach
The study population was comprised of 503 patients (YG, 320;
OG, 183), with mean ages of 63.1 years (standard deviation
[SD], 9.9 years; range, 27–74 years) in the YG and 81.8 years
(SD, 4.9 years; range, 75–100 years) in the OG. Table 1 shows
the sociodemographic and tumor characteristics and comorbid
conditions for the whole group and for the individual age
groups. No differences were observed between groups in de-
gree of differentiation, extension, or tumor stage at the time of
diagnosis. At all times during follow-up, YG patients were
more likely than OG patients to receive surgery, RT, and CT
and less likely to receive palliative care. As shown in Table 1,
the score of the original Charlson index, including age and tu-
mor-related items, and the number of secondary diagnoses
were greater in the OG.

In order to assess comorbid conditions, the CCR and
MBDS were merged. We were unable to identify 26% of the
patients (85 in the YG and 47 in the OG), thus leaving 371 pa-
tients for assessment (YG, 235; OG, 136). The modified Charl-
son index revealed no significant difference between the YG
(0.54; SD, 1.0) and the OG (0.55; SD, 0.79) (p � .855).

There was no difference in the time from first consultation
to diagnosis between the YG (median, 8 days; interquartile
range [IQR], 31.25 days) and the OG (median, 9 days; IQR, 24
days) and no difference in time to first antitumor treatment be-
tween the YG (median, 35 days; IQR, 39 days) and the OG
(median, 29 days; IQR, 48.25 days).

Multivariate Analysis of Therapeutic Options
Table 2 shows the variables related to the different therapeutic
options in the multivariate analysis. After adjustment for gen-
der, comorbidity, and tumor localization and extension, YG
patients and patients with a tumor in the colon were more likely
to receive surgery than OG patients and patients with rectal tu-
mors. Treatment with RT was more probable in YG patients,
patients with rectal tumors, and patients with regional exten-
sion than in OG patients, patients with a colon tumor, and pa-
tients with localized or disseminated disease. YG patients and
patients with regional tumors received CT more frequently
than OG patients and those with localized tumors. OG patients
and those with disseminated tumors were more frequently
treated with palliative care.

As shown in Table 2, the score of the Charlson index was
inversely related to the amount of therapy received, mainly
surgery and CT.

Cancer-Specific Survival Analysis
We assessed tumor-related mortality using Kaplan–Meier sur-
vival analysis (Fig. 1). After a median follow-up of 36.5
months, YG patients had a longer tumor-specific survival du-
ration than OG patients—36.41 months (95% confidence in-
terval [CI], 33.53–39.33 months) versus 26.05 months (95%
CI, 31.05–35.93 months).

In order to assess the effect of each therapeutic option on
tumor-related mortality risk, we performed a Cox multivariate
analysis adjusted for gender, tumor localization and extension,
age, comorbidity, and therapeutic options (Table 3). YG pa-
tients had a lower tumor-specific mortality risk than OG pa-
tients. Patients with regional and disseminated disease, a
higher Charlson comorbidity index, no surgical treatment, and
no CT had a higher tumor-related mortality risk.

DISCUSSION
We found that age was the main reason for the different
therapeutic approaches in young and elderly CRC patients.
YG patients were more likely to receive surgery, RT, and
CT and OG patients were more likely to receive palliative
care. YG patients had a longer tumor-related survival time
than OG patients, in part because of the suboptimal antitu-
mor therapy in the latter group. We also found an inverse
relationship between the Charlson index and the amount of
surgery and CT received.

Multiple comorbidities are common in elderly CRC pa-
tients and can affect cancer stage and survival outcomes. A
systematic review of surgical treatment of 35,000 elderly CRC
patients demonstrated a higher frequency of associated comor-
bidities and a higher incidence of advanced tumors [8]. An-
other recent study was unable to find differences between
young and elderly patients in tumor location, degree of differ-
entiation, and staging [29].

We used the Charlson index because it is the most exten-
sively studied comorbidity index [30], has been adapted for use
with ICD-9 databases [31], and has predictive value for toler-
ance of treatment [32] and survival outcomes [33]. The lack of
differences in our study could be a result of the limitations of
the Charlson index in elderly patients, namely, the weight as-
signed to each condition does not always correspond to the true
impact on the patient (dementia is weighted as one point, as is
peptic ulcer) and it does not take into account prevalent condi-
tions and disabilities in elderly patients (Parkinson disease, de-
pression) [34]. Moreover, we excluded age and cancer from
the Charlson index, because age was the comparison group of
interest and all patients had cancer. We believe these results are
not related to the low quality or bias of the discharge data col-
lected in the MBDS. In our country, encoding rules require in-
cluding all the patient’s comorbidities. According to the data
from an external and independent audit conducted by the Min-
istry of Health in 2011, the average number of diagnoses en-
coded is higher in our hospital than the average of the other
university hospitals (6.3 vs 5.8).

Surgery is the treatment of choice for stages I–III disease
and several subsets of stage IV colon cancer [24]. Despite ad-
vances in surgical techniques and postoperative care that make
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surgery safer in the elderly, age continues to affect treatment
choice, and curative cancer-directed surgery is less frequent in
older patients [8, 35]. However, several studies show that sur-
gery is feasible to treat CRC in elderly patients [36, 37], even in
octogenarians [38].

Two important aspects of surgery to treat CRC in elderly
patients are the overall survival time after surgery and opera-
tive morbidity and mortality rates. Some studies describe a
shorter overall survival duration in elderly patients [8, 35],
whereas others do not [39, 40]. This discrepancy might be a

result of the type of surgery (older patients less frequently re-
ceive curative surgery than younger ones) and the fact that
older patients are more likely to undergo emergency surgery,
with a much worse prognosis [24].

Published results for operative morbidity and mortality
rates are conflicting: some studies show an association be-
tween age and postoperative complications [8, 35, 41] whereas
others do not [42]. This difference could also be a result of the
different types of elderly patients included in the studies (fit or
frail). Those with more comorbid conditions could have more

Table 1. Study population and therapeutic approach

Characteristic

YG (n � 320) OG (n � 183) Total (n � 503)

p-valuen % n % n %

Gender

Male 192 60.0 101 55.2 293 58.3 .292

Female 128 40.0 82 44.8 210 41.7

Localization

Colon 180 56.2 114 62.3 294 58.4 .185

Rectum 140 43.8 69 37.7 209 41.6

Degree of differentiation

I 62 19.4 36 19.7 98 19.5 .935

II 177 55.3 104 56.8 281 55.9 .741

III 27 8.4 16 8.7 43 8.5 .906

Unknown 54 16.9 27 14.8 81 16.1 .533

Extension

In situ 2 0.6 2 1.1 4 0.8 .569

Localized 153 47.8 83 45.4 236 46.9 .595

Regional 95 29.7 51 27.9 146 29.0 .665

Disseminated 69 21.6 39 21.3 108 21.5 .947

Unknown 1 0.3 8 4.4 9 1.8 .708

Tumor stage at diagnosis

0 12 3.7 7 3.8 19 3.8 .966

I 17 5.3 8 4.3 25 5.0 .640

II 123 38.4 68 37.3 191 38.1 .776

III 96 30.0 51 27.9 147 29.2 .613

IV 69 21.6 39 21.3 108 21.5 .947

Unknown 3 0.9 10 5.5 13 2.6 .208

Treatmenta

Surgery 275 85.9 139 75.9 414 82.3 .005

Radiotherapy 78 24.4 20 10.9 98 19.5 .0001

Chemotherapy 194 60.6 49 26.8 243 48.3 .001

Palliative care 35 10.9 37 20.2 72 14.3 .004

Comorbidities

Charlson index 5.51 7.26 .0001

Modified Charlson index 0.54 0.55 .85

n of secondary diagnoses 4.97 6.24 .001
aA patient could receive more than one treatment.
Abbreviations: OG, older group; YG, young group.
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Table 2. Variables associated with therapeutic options
Therapeutic option Crude OR 95% CI Adjusted ORa 95% CI

Surgery
Gender

Female 1 1
Male 1.41 0.83–2.42 1.41 0.65–3.02

Localization
Rectum 1 1
Colon 1.73 1.01–2.96 3.19 1.43–7.14

Tumor extension
In situ/localized 1 1
Regional 1.12 0.32–3.91 0.97 0.27–3.53
Disseminated 0.03 0.01–0.07 0.02 0.07–0.05

Age
Older group 1 1
Young group 2.03 1.18–3.49 2.42 1.20–5.24

Comorbidity: modified Charlson index 0.88 0.68–1.15 0.66 0.46–0.94
Radiotherapy

Gender
Female 1 1
Male 1.37 0.76–2.46 1.24 0.52–2.42

Localization
Colon 1 1
Rectum 34.52 12.14–98.16 43.66 14.71–129.56

Tumor extension
In situ/localized 1 1
Regional 1.62 0.90–2.91 2.59 1.19–5.59
Disseminated 0.12 0.03–0.53 0.12 0.02–0.53

Age
Older group 1 1
Young group 3.23 1.58–6.63 2.68 1.15–6.23

Comorbidity: modified Charlson index 0.88 0.63–1.24 0.92 0.63–1.34

Chemotherapy
Gender

Female 1 1
Male 1.30 0.86–1.97 1.46 0.90–2.40

Localization
Rectum 1 1
Colon 0.78 0.51–1.18 0.87 0.49–1.32

Tumor extension
In situ/localized 1 1
Regional 3.83 2.27–6.46 5.17 2.83–9.43
Disseminated 0.64 0.37–1.11 0.65 0.35–1.17

Age
Older group 1 1
Young group 4.73 2.97–7.52 5.81 3.41–9.87

Comorbidity: modified Charlson index 0.76 0.59–0.97 0.72 0.55–0.95
Palliative care

Gender
Female 1 1
Male 0.64 0.36–1.12 0.66–1.47 0.29

Localization
Rectum 1 1
Colon 0.73 0.41–1.27 0.45–1.02 0.19

Tumor extension
In situ/localized 1 1
Regional 1.19 0.26–5.40 1.31 0.28–6.14
Disseminated 56.74 19.19–167.70 78.75 24.18–256.57

Age
Young group 1 1
Older group 2.09 1.19–3.68 2.66 1.17–6.01

Comorbidity: modified Charlson index 1.08 0.81–1.42 1.47 0.98–2.20
aOR adjusted for gender, age, comorbidity, tumor localization and extension.
Abbreviations: CI, confidence interval; OR, odds ratio.
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perioperative complications and a higher mortality risk [43,
44], but clinically healthy patients have results similar to those
of younger patients [45].

RT for rectal cancer is one of the best evidence-based treat-
ments in oncology [18, 46]. Tolerability is dose and volume
dependent, but older people are more susceptible than younger
patients. The Stockholm II trial showed that a reduction in the
target volume to the posterior pelvis only was sufficient to
eliminate this risk and probably contributed to a survival ben-
efit and fewer pelvic recurrences [46].

The results of studies on adjuvant CT are inconsistent. In
the Surveillance, Epidemiology, and End Results registry and
Medicare Database, which include �4,500 elderly patients,
those who received adjuvant CT with 5-fluorouracil (5-FU)
had significantly better survival outcome (hazard ratio, 0.66).
The authors concluded that adjuvant CT in the older popula-
tion is associated with a lower mortality probability, similar to
that observed in younger patients [47]. However a subanalysis
of that study investigating stage III disease in older patients
treated with 5-FU showed that �30% of those in whom CT
was initiated discontinued treatment early and that the mortal-
ity rate among these patients was nearly twice as high as in pa-
tients who completed 5–7 months of treatment [48]. Jessup et
al. [49], who analyzed data from 85,934 patients with stage III
colon cancer, found that older patients received the same ben-
efit as younger ones, although they were less frequently
treated. In a population-based study, Bouvier et al. [50] con-
cluded that adjuvant CT did not have a negative impact on
quality of life in older colon cancer patients. Several specific
retrospective pooled analyses show that older patients benefit
from adjuvant CT in the same way as younger ones, without
significantly greater toxicity [10, 45, 51].

In relation to CT for metastatic disease, a pooled analysis
of 22 clinical trials including 3,285 patients (14% aged �70
years) assessed the efficacy of 5-FU and found no differences
between age groups in terms of the overall survival time, over-
all response rate, and progression-free survival interval [52].

In view of those results, the European Organization for Re-
search and Treatment of Cancer (EORTC) Elderly Task Force
experts recommended that older patients with stage III disease
not be denied adjuvant CT only on the basis of chronological
age. Similarly, CT should not be denied to older patients with
advanced CRC. Treatment decisions should take into account
the estimated absolute benefit, life expectancy, treatment tol-
erance, cognition, comorbidities, and patient preferences [24].

In our study, older patients and those with disseminated tu-
mors were more frequently treated with palliative care. This
decision was not based on tumor-related aspects but on age it-
self. Some of these patients could have benefited from more
aggressive therapy.

By assessing tumor-related mortality risk, we demon-
strated that YG patients had longer tumor-related survival
times than OG patients, probably because of suboptimal anti-
tumor therapy in OG patients. Multivariate analysis revealed
that the YG had a lower mortality risk than the OG. Other fac-
tors associated with a higher tumor-related mortality risk were
regional and disseminated disease versus local disease, higher
comorbidity index, lack of surgical treatment, and lack of CT.

These results are consistent with those of other authors who
evaluated cancer-specific survival outcomes and found that
age-related differences were much less pronounced, thus
clearly underlining the importance of taking into account the
issue of deaths not related to cancer when evaluating survival
in older patients [24].

Figure 1. Cancer-specific survival curve.
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The hallmark of aging is a gradual loss of physiologic re-
serve (the body’s ability to compensate when exposed to stres-
sors such as infection and cancer), which in turn produces a
decline in the function of some organs [53–55]. This decline
varies among individuals and among organs, making elderly
people a very heterogeneous population. These changes also
have the potential to increase the risk for severe toxicity and
decrease tolerance to the adverse effects of cancer treatments
[5]. Thus, the spectrum of elderly CRC patients ranges from fit
elderly with outcomes similar to those of younger patients to frail
patients with a high risk for suffering adverse clinical outcomes
such as hospitalization and death. The middle of the spectrum is
comprised of the vast majority of patients, who are neither frail
nor fit. The biggest challenge is to learn how to identify each
group and treat each patient appropriately [5, 56, 57].

Frailty, defined as vulnerability, weakness, instability, and
functional limitations, is very common in geriatric cancer pa-
tients, placing them at risk for complications and death [58,
59]. With a suitable approach, frailty is preventable, treatable,
and even reversible, making prognoses much better [60, 61].

We showed that older patients with CRC are undertreated.
It is a matter of debate whether this trend represents reticence
by patients, relatives, and physicians associated with comorbid
disease and frailty or is an inappropriate reflection of ageism
[5]. The finding of an inverse relationship between the Charl-
son index and the amount surgery and CT received suggests
that, independent of age group, a person with more comorbidi-
ties is less likely to receive surgery and CT. However, this find-
ing should be interpreted with caution. The effect size is small,
with the 95% CI of the odds ratios approaching 1, and this ef-
fect was not shown for palliative care or RT.

Not all elderly CRC patients are referred for oncologic
therapy, and not all those referred for therapy have a compre-
hensive geriatric assessment (CGA), which collects data on
medical, functional, mental, and social capabilities. As with
other cancers, assessment of elderly CRC patients must in-
clude an evaluation of comorbidity, functional and cognitive
status, emotional status, nutrition, social support, and life ex-
pectancy. The CGA is the most validated and sensitive instru-
ment for classifying patients as fit, vulnerable, or frail [59, 62–
66]. Therefore, therapeutic decisions must be made on an
individual basis, taking into account the overall clinical status
(assessed with the CGA) and patient preferences, and not
merely chronological age [17].

Despite its many advantages, the CGA has limitations for
oncologists: it is not standardized and it is time consuming
[67]. Thus, experts in CGA (geriatricians) and oncologists
should cooperate [68]. However, only a minority of cancer
units have staff who care specifically for elderly patients and
who receive assessment from geriatricians [25].

Geriatricians attending elderly patients with cancer could ap-
ply the CGA, help in the decision-making process, optimize the
clinical status so that the patient can better tolerate treatment, and
minimize the more frequent clinical complications (delirium, un-
dernutrition, functional impairment, depression) [69, 70].

The recommendations of the International Society of Ge-
riatric Oncology for elderly CRC patients state that elderly pa-
tients should be exposed to more aggressive management than
they are currently receiving, namely, management that is
closer to that received by younger patients. Treatment should
be intensive, appropriate, safe, and effective and should be ad-
justed to take account of biological age and comorbidities in
order to maximize survival while minimizing toxicity [18]. In
view of these recommendations, it is evident that our patients
are not treated appropriately.

The EORTC Elderly Task Force [24] adds that clinical tri-
als enrolling an adequate number of older patients are manda-
tory in order to provide evidence-based recommendations for
the treatment of this population.

The main strength of our work is the number of patients
included and the variables assessed, both of which allow us to
draw conclusions.

The main weakness is the scarcity of medical and func-
tional data from patients. It would be interesting to compare
outcome in relation to activities of daily living and medical
complications. Furthermore, the Charlson index may be insuf-
ficiently sensitive to reveal differences in comorbidities

Table 3. Tumor-related mortality hazard ratio

Characteristic Hazard ratio 95% CI

Gender

Female 1

Male 1.10 0.76–1.60

Localization

Rectum 1

Colon 1.10 0.73–1.66

Tumoral extension

In situ/localized 1

Regional 1.87 1.07–3.27

Disseminated 4.33 2.24–8.37

Age

Older group 1

Young group 0.66 0.45–0.97

Comorbidity 1.28 1.07–1.52

Surgery

Yes 1

No 4.30 1.46–12.63

Chemotherapy

Yes 1

No 2.43 1.37–4.31

Radiotherapy

Yes 1

No 0.74 0.37–1.50

Palliative care

Yes 1

No 1.22 0.39–3.39

Abbreviation: CI, confidence interval.
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among these patients. Finally, this is not a population-based
study. It is a single-site study and, consequently, the findings
may not apply to all patients with CRC. However, our hospital
is the reference hospital of a population of �700,000 people
(14% of the population of the Community of Madrid),with
�17% of them being �65 years of age. In addition, because
we excluded 19 of 521 (3.6%) patients who were treated, at
least in part, outside our institution, there may be a small se-
lection bias. However, this exclusion similarly affected both
age groups, and there is no differential bias.

In conclusion, we show that elderly CRC patients are under-
treated, mainly because of their age and not because of their tumor
status or comorbidities. Because of this undertreatment, elderly pa-
tients have a significantly shorter tumor-specific survival duration.
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