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Introduction
Colorectal cancer (CRC) is the third commonest 
cancer in men, accounting for about 663,000 new 
cases worldwide every year and the second com-
monest in women, with around 571,000 new 
cases worldwide every year, based on World 
Health Organization GLOBACAN data. Eight 
percent of all cancer deaths are attributed to colon 
cancer, placing it fourth in the rank for cancer-
related death causes. About 608,000 deaths are 
estimated each year from CRC worldwide 
[GLOBACAN, 2008].

The burden of cancer in the US population is 
expected to rise sharply over the next two dec-
ades [Smith et al. 2009]. It is estimated that the 
overall cancer incidence will increase by 45% by 
2030 (from 1.6 million in 2010 to 2.3 million in 
2030), with the greatest increase borne by older 
patients and minorities. More specifically, a 67% 
increase in cancer incidence is anticipated for 
older adults compared with an 11% increase for 
younger adults. By 2030, approximately 70% of 
all cancers will be diagnosed in older adults. 
Europe carries a significant load of the global 

burden, with one-quarter of the cases diagnosed 
worldwide observed in Europe (in 2008) despite 
the fact that it comprises only one-ninth of the 
world’s population [Ferlay et al. 2013]. Age is a 
major risk factor for CRC. The incidence 
increases with age, with a median age of diagno-
sis at about 70 years. Approximately 70% of cases 
develop over the age of 65, and 40% of patients 
in total are 75 years or older, as calculated by the 
SEER database (http://seer.cancer.gov/
csr/1975_2006). Despite a substantial improve-
ment in survival in patients under 75 years with 
CRC, especially those with stage III disease, 
probably due to increased chemotherapy admin-
istration [van Steenbergen et al. 2010], the sur-
vival rate of older patients still remains low, 
reflecting the disparities in diagnosing and treat-
ing CRC in the older population.

Comparing and analyzing differences in survival 
between older (70–84 years) and middle-aged 
patients with cancer (55–69 years) based on the 
data obtained from the EUROCARE project, it 
was shown that significant survival improvement 
was observed from 1988 to 1999 for all cancer 
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sites except cervical cancer. However, survival 
increased at a slower rate in the older population, 
so that the gap between younger and older patients 
widened. Most of this age gap was due to a very 
large difference in survival after the first year fol-
lowing the diagnosis. The relative excess of death 
1 and 5 years after diagnosis for patients with 
CRC was 1.76 for the older group and 1.3 for the 
middle-aged group in women, and 1.47 and 1.11 
in men respectively [Quaglia et  al. 2009]. The 
underlying cause of this gap is multifactorial, 
since this age group is subjected to many biologi-
cal differentiation features as well as socioeco-
nomic effects. Limited access to healthcare 
facilities, low-level social support, limited refer-
rals to specialists and degenerative biological 
issues (comorbidities, renal impairment, cognitive 
function impairment), which lead to inability to 
undertake treatment, all influence management 
and furthermore the statistics.

It is worth noting that, for older patients who sur-
vive the first year, their prognosis approaches that 
of middle-aged patients. Therefore, distinguishing 
the frail older patients from those with a good 
health status could potentially identify those who 
might benefit from intensive therapy. It has also 
been noted that survival rates of older American 
patients are better than those of their European 
counterparts. The age-standardized mortality rate 
for the period 1998–2005 in patients with CRC 
aged over 40 was 208.5 for European patients 
(Italy) compared with 158.7 for the US popula-
tion for men, and 116 and 112 for women respec-
tively [Quaglia et  al. 2013]. The differences in 
survival between Europe and the USA can be 
attributed to earlier diagnosis, affecting the stage 
of disease [Ciccolallo et  al. 2005].The fact that 
older patients in the USA were more likely to have 
surgery and adjuvant chemotherapy compared 
with Europeans may also have contributed to 
improved survival rates [Allemani et al. 2013].

Despite the disproportionate burden of CRC 
cases and high mortality rates in older patients, 
the evidence-based data for treatment are lacking 
due to low representation of this age group in 
clinical trials. In a recent review of 109 phase II 
and III clinical trials that were published in major 
medical journals in 2007, 20.2% used an upper 
age limit exclusion criterion, and only 38.5% of 
the trials performed an age-specific subgroup 
analysis [Zulman et al. 2011]. In a single-centre 
retrospective European cohort study that included 
110 patients with CRC over 75 years of age, 96  

were surgically treated but only 6 of 23 with stage 
III disease received adjuvant treatment, only 3 of 
18 with stage IV disease received palliative chem-
otherapy and 4 of 14 were treated with adjuvant 
radiotherapy for rectal cancer [Aparicio et  al. 
2009].

From the total number of patients recruited in the 
two major adjuvant clinical trials who demon-
strated the efficacy of oxaliplatin, MOSAIC and 
NSABP, less than 1% and 5% respectively were 
over 75 years of age [Sanoff et al. 2012b].

Surgery
Patients with stage I–III disease are candidates for 
surgical resection, aiming to provide cure and 
remains the first treatment option. Selected 
patients with stage IV disease may also benefit. 
The majority of patients with stage I or II disease 
are cured by surgery alone. In a European popu-
lation study the proportion of patients resected 
with curative intent rose from 71.7% to 77.9% for 
patients under 75 years compared with the period 
1976–1987 and 1989–1999 and from 57.5% to 
72.1% in older patients [Mitry et al. 2005]. The 
increase in resection rate, coupled with more 
aggressive surgical approaches concerning local 
and distant disease, along with the decrease in 
postoperative mortality can go some way towards 
explaining the improved survival of patients with 
CRC [Mitry et al. 2005]. However, in a registry-
based study including 6457 patients from the 
Rotterdam Cancer Registry, an increase in the 
incidence of postoperative mortality was associ-
ated with advancing age. The postoperative mor-
tality rate increased from 1% for younger patients 
under 60 years of age to 10% for patients over 80 
years [Damhuis et al. 1996].

The question whether geriatric patients benefit 
from surgery with curative intent has been 
addressed through retrospective reviews. In a 
more recent study that compared perioperative 
and long-term outcomes following colorectal 
surgery in patients aged 55–75 years and over 75 
years in a single centre from 1998 to 2008, it was 
shown that the operative mortality rate was 5.9% 
in the older group and 2.1% in the younger 
group. The 3-year, 5-year and 10-year survival 
rates were 37%, 16.2% and 5.1% in the older 
group and 52.3%, 35.1% and 24.7% in the 
younger group respectively [Fontani et al. 2011]. 
More deaths unrelated to cancer were found in 
the older group, while cancer-specific mortality 
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was similar between groups. Perioperative sup-
portive measures such as aggressive respiratory 
support for preventing pneumonias should be 
encouraged. A scoring tool for assessing postop-
erative mortality risk has been suggested by the 
American Society of Anesthesiology. This 
includes age, disease stage and urgency of sur-
gery as risk factors. The excess mortality of older 
people can be attributed to increased mortality 
during the first year [Audisio and Papamichael, 
2012]. Mortality at year 1 post surgery exceeds 
50% in patients over 80 years old, while mortality 
rate at 1 month post surgery is 31%. This is usu-
ally due to cardiorespiratory complications. In 
general, however, older patients have an accept-
able perioperative morbidity, mortality and sur-
vival rate compared with their younger 
counterparts, so age alone should not be a factor 
for not going ahead with surgery [Fontani et al. 
2011]. Around 40% of older patients present as 
emergencies with obstruction or perforation, 
leading to higher rates of palliative surgery 
[Audisio et  al. 2004]. The presence of obstruc-
tion or perforation also triples the perioperative 
mortality rate in older patients. Therefore, emer-
gency surgery should be avoided at all costs. A 
diverting stoma is performed more readily by the 
surgeon in an older patient compared with a 
younger one, and the possibility for a reversal 
later on is as low as 50% [Zbar et  al. 2012]. 
Minimally invasive techniques, such as laparas-
copic surgery, may be of benefit to older patients 
as they result in shorter admission duration, ear-
lier recovery, less pain, and ultimately less mor-
tality and morbidity rates, with the presupposition 
that these are performed by surgeons experienced 
in the technique. In terms of temporary relief of 
obstruction to avoid emergency surgery, self-
expandable metal stents can be used [Lee et al. 
2013]. In this way, various clinical parameters 
that affect the operational outcome, such as anae-
mia, dehydration, electrolyte imbalance and 
nutritional status, can be corrected. A planned 
anaesthetic assessment and adjustments in medi-
cation are also crucial for the outcome of the sur-
gery. In a recent review it was found that the 
primary anastomosis rate was significantly higher 
in the stented group compared with the emer-
gency surgery group with a lower overall stoma 
rate, and no increase in the risk of anastomotic 
leak or intra-abdominal abscess [Cirocchi et  al. 
2013]. In general, the resolution of the obstruc-
tion is the primary goal in an emergency situa-
tion, and the resection of the bowel should be 
postponed to a later stage. If urgent surgery 

cannot be postponed, the least traumatic proce-
dure should be chosen.

Rectal surgery is technically more demanding 
than colectomies. Total mesorectal excision 
(TME) is considered the standard treatment for 
rectal cancer. It is a major visceral surgery, with 
complications far more severe and life threatening 
in older patients compared with younger ones 
[Rutten et  al. 2008]. For example, anastomotic 
leakage which occurs at the same rate both in 
older and younger patients results in excessive 
mortality of the former compared with the latter 
(57% versus 8.2%). It is worth noting that, as  
reported in the Dutch TME study, older patients 
with rectal cancer who were not randomized in 
the neoadjuvant radiation arm had worse cancer-
specific mortality rates compared with those who 
received standard treatment. This information 
suggests that older patients respond to neoadju-
vant treatment. Nevertheless, noncancer-related 
mortality seems to be higher in older patients 
with rectal cancer who receive preoperative radia-
tion compared with those who undergo surgery 
alone [Rutten et al. 2007]. Although local recur-
rences developed less frequently in patients 
treated with preoperative radiotherapy compared 
with surgery alone, the postoperative complica-
tions such as pelvic abscess or anastomotic leak-
age are more common in patients who have 
received radiation treatment [Maas et al. 2013]. 
Overall, omitting preoperative radiation in older 
patients may be justified since it does not seem to 
provide a substantial survival benefit and can 
result in postoperative complications.

Adjuvant therapy
The use of adjuvant chemotherapy has place in 
stage III and perhaps high-risk stage II disease 
with the aim of eradicating any micrometastatic 
residual disease following surgery. Despite con-
cerns about toxicity in patients over 75 years of 
age, adjuvant treatment seems to provide benefit 
both in terms of disease-free survival (DFS) and 
overall survival (OS). However, the actual sur-
vival gain may be difficult to assess in older 
patients, as these patients have an increased death 
rate from noncancer causes.

A recent retrospective review was performed to 
assess the effect of adjuvant chemotherapy in 
patients with stage III disease who were diag-
nosed after age 75. Data were collected from four 
major data sources (SEER-Medicare, NYSCR, 
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NCCN outcomes database, CanCORS). A total 
of 5489 patients diagnosed from 2004 to 2007 
were included in the analysis [Sanoff et  al. 
2012b]. The investigation aimed to compare two 
main treatment strategies: chemotherapy versus 
no chemotherapy; in addition, the treatment sub-
sets of oxaliplatin-containing versus nonoxalipl-
atin groups were looked at. Survival for the 
chemotherapy-treated patients was substantially 
better and the survival benefit was comparable to 
that previously demonstrated in randomized tri-
als. The use of oxaliplatin only added an incre-
mental survival benefit again similar to 
randomized trials. Quality of life (QOL) could 
not be assessed.

More recently, the ACCENT group obtained and 
analyzed data from seven phase III adjuvant trials 
that compared single agent fluoropyrimidines 
with combination regimens in terms of DFS, OS 
and time to recurrence (TTR). From a total num-
ber of 14,528 patients, 2575 were older than 70 
years. One of the conclusions from this analysis 
was that oral fluopyrimidines provide a similar 
benefit to intravenous 5 fluorouracil (5FU) 
regardless of age. Regarding combination regi-
mens, older patients did not benefit from the 
addition of irinotecan to 5FU. The assessment for 
efficacy of oxaliplatin, however, did not provide 
very clear answers. The addition of oxaliplatin 
provided a short-term reduction in the risk of 
recurrence, but after a period of time the OS ben-
efit diminished as older patients died from other 
causes. It is therefore unclear as to which subset 
of older patients may derive benefit from oxalipl-
atin-based regimens [McCleary et  al. 2013]. 
Unfortunately, the ACCENT analysis has a num-
ber of limitations, as it lacks toxicity, dose inten-
sity and comorbidity data. Individual clinical 
decision making after careful assessment and con-
sideration may therefore be a more appropriate 
approach for fit older patients as regards the use 
of oxaliplatin-based therapy.

The administration of adjuvant chemotherapy in 
patients with stage II disease is controversial at 
best. Treatment decisions for older patients are 
even more difficult. In a recent subgroup analysis 
of the MOSAIC study of 315 patients aged 70–75 
with stage II disease who were randomly assigned 
to receive either FOLFOX (folinic acid, FU, 
oxaliplatin) or FU/leucovorin (FL), it was shown 
that treatment with FOLFOX did not improve 
DFS, TTR or OS compared with the standard 
arm [Tournigand et al. 2012]. Nevertheless, the 

sample of patients was small and restricted to 
patients aged under 76 years.

Despite the fact that trials demonstrated the ben-
efit of adjuvant single-agent fluoropyrimidine in 
this age group, older patients are less likely to 
receive treatment than younger ones because of 
the concern for toxicity. An observational study of 
675 patients who underwent colon resection for 
stage III CRC between 2003 and 2005 in five 
integrated healthcare delivery systems and 15 vet-
erans hospitals in the USA [Kahn et  al. 2010] 
found that from the 202 patients over 75 years 
old, only 101 (50%) received adjuvant chemo-
therapy and only 14% of those were given an 
oxaliplatin-containing regimen. Starting doses 
were lower than in the standard regimens tested 
in trials for 18% of patients. From the 101 
patients, only 24 developed adverse events. 
Interestingly, older patients did not experience 
more adverse events than younger ones. This may 
be explained by the selection of less vulnerable 
patients and the lower starting doses adminis-
tered. This may suggest that careful selection and 
adjusted doses for older patients may be appro-
priate, although such an approach has not been 
tested prospectively.

In another population-based analysis that com-
pared the adverse outcomes between patients 
who received single agent 5FU or 5FU/oxaliplatin 
in the adjuvant setting [Sanoff et al. 2012a], there 
was modest evidence of increased toxicity from 
5FU/oxaliplatin relative to 5FU with advancing 
age. Among patients aged at least 75 years, they 
observed a modest differential increase in adverse 
events from oxaliplatin but without increased 
need for emergency visits or hospitalizations.

Metastatic disease
The management of metastatic colorectal dis-
ease has been rapidly evolving in the last decade, 
with the increasing use of biological targeted 
agents and the development of advanced surgi-
cal and other related techniques. Twenty percent 
of patients of all age groups are diagnosed with 
synchronous liver metastasis and 33–50% of 
those are at least 70 years old [De Liguori Carino 
and Bonanni, 2013]. The possibility of liver or 
lung resection should always be considered dur-
ing the initial evaluation of the patient, changing 
the therapeutic aim from palliative to curative. 
Older patients are often not offered liver metas-
tasectomy. Only 6% of the total number of 
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patients who underwent liver resection were 
above 70 years old in 1990.This proportion 
gradually increased, reaching 25.8% in 2007 
[Adam et  al. 2010]. In a recent multicenter 
cohort study that evaluated the outcome of liver 
metastasectomy in patients over 70 years old, it 
was shown that older patients can achieve a rea-
sonable 3-year survival rate, with an acceptable 
morbidity rate after liver resection. More specifi-
cally, 2-month postoperative mortality and mor-
bidity rates were 3.8% and 32.3% compared 
with 1.6% and 28.7% of the younger patients 
respectively. Three-year overall survival was 
57.1% for the older and 60.2% for the younger 
patients [Adam et al. 2010]. Patients considered 
unfit for general anaesthesia or major abdominal 
surgery are candidates for alternative ablative 
techniques, like radiofrequency ablation, micro-
wave ablation or cryoablation. Although the sur-
vival rates yielded with these techniques are not 
comparable to those for liver resections, they 
may potentially improve the results of chemo-
therapy alone in selected cases. Data on the use 
of neoadjuvant treatment in older patients with 
unresectable disease are scarce. In a small com-
parative analysis of a single centre in Austria,  
29 of 70 patients who were older than 70 years 
and underwent liver metastasectomy received 
neoadjuvant chemotherapy (with XELOX  
(capecitabine plus oxaliplatin) or 5FU). Patients 
who received XELOX had better response rates 
compared with those on 5FU (68% versus 0%) 
and better recurrence-free survival and OS com-
pared with the others, with a safe administration 
profile [Tamandl et al. 2009].

For patients with unresectable disease and minor 
symptoms, a sequential treatment approach may 
be considered, aiming for the stabilization of dis-
ease and survival improvement. In this context, 
chemotherapy regimens may be changed before 
disease progression, ‘maintenance‘ strategies can 
be used, and intervals ‘off ’ treatment are given 
from time to time according to toxicity or patients’ 
wishes. In this noncurative/palliative setting the 
risk of adverse events must be limited so they do 
not overshadow the survival and QOL potentially 
gained. The efficacy of 5FU is already proven and 
established in the treatment of metastatic disease 
compared with best supportive care. In a 
European population-based retrospective analysis 
in which 629 patients older than 70 years receiv-
ing 5FU for metastatic CRC were identified, it 
was shown that response rate and OS where simi-
lar between this age group and younger patients. 

Infusional 5FU was shown to be more effective 
than bolus 5FU in both age groups [Folprecht 
et al. 2004]. The safety profile of 5FU is compara-
ble between older and younger patients, except 
for the incidence of severe mucositis, which is 
more likely in older patients (particularly with the 
bolus). Combination regimens, like FOLFOX, 
XELOX or FOLFIRI (Irinotecan plus infusional 
5FU) (folinic acid, FU, irinotecan) are consid-
ered more effective than single-agent 5FU in 
patients with metastatic disease. Combined anal-
ysis of data taken from 2691 patients enrolled in 
phase III trials investigated whether older patients 
benefit to the same extent as younger ones from 
combination therapy with irinotecan in the first-
line treatment of metastatic CRC [Folprecht et al. 
2008]. Response rates were improved with 
irinotecan-based combination therapy compared 
with 5FU only in patients both younger than 70 
years and older. Although the safety of this com-
bination when administered as first line was con-
firmed in a phase III randomised trial that 
included 196 patients over 75 years old, a clear 
result of its superiority in terms of PFS was not 
proven [Mitry et al.  2012]. Later on, an ancillary 
study was performed to identify predictive factors 
of treatment feasibility and toxicity. Impaired 
Mini-Mental State Examination (MMSE) and 
Instrumental Activities of daily life assessment 
(IADL) were found to be predictive factors of 
grade 3–4 toxicity [Aparicio et  al. 2013]. This 
indicates that cognitive function and dependency 
should be taken into account in the treatment 
choice of older patients.

MRC FOCUS 2, a UK randomized trial that was 
designed especially to target frail and older 
patients with advanced disease who would other-
wise have been excluded from trials, included 
43% patients above 75 years and 13% older than 
80. After careful assessment, patients were rand-
omized in four arms (infusional 5FU, 5FU plus 
oxaliplatin, capecitabine plus oxaliplatin and 
capecitabine single agent) with lower starting 
doses [Seymour et al. 2011]. In this study some 
benefit was suggested for the combination of 5FU 
plus oxaliplatin over the other treatments, 
although a superiority in terms of PFS was not 
met. Toxicity of grade 3–4 was not increased in 
this combination. One finding from this study 
with potential impact on clinical practice was that 
the use of capecitabine did not result in improve-
ment in QOL compared with intravenous 5FU; 
on the contrary, it was associated with higher risk 
of grade 3 or worse toxicities.
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Targeted therapies
Up until a few years ago, clinicians were reluctant 
to use targeted therapies in older patients with 
metastatic CRC as data available for their efficacy 
and toxicity were limited. Additionally, the higher 
cost of these agents in combination with the lower 
life expectancy of older patients made the deci-
sion for their use even more difficult.

Recently, data from the ‘AVEX’ trial, a multi-
center phase III randomized trial investigating the 
efficacy and safety of adding bevacizumab to sin-
gle-agent capecitabine in an older patient popula-
tion, showed that PFS was significantly longer in 
the group of patients who received bevacizumab 
plus capecitabine versus the capecitabine alone 
group (9.1 versus 5.1 months, p < 0.0001). All 280 
patients recruited were over 70 years old and 
interestingly these were patients previously not 
deemed fit for oxaliplatin or irinotecan-based 
chemotherapy. Also, more patients in the combi-
nation group achieved a response compared with 
those receiving capecitabine monotherapy (19% 
versus 10%, p = 0.04). The OS did not differ sig-
nificantly between the two groups. The frequency 
of bevacizumab-related side effects, such as 
haemorrhage, hypertension, arterial/venous 
thromboebolic events and proteinuria, was higher 
in the combination group as expected. However, 
the frequency of grade 3 or worse adverse events, 
of all kinds, were more or less similar in the two 
groups, with the exception of hand–foot syn-
drome and the arterial thromboembolic events. In 
general, the combination of capecitabine plus 
bevacizumab proved to be a safe therapeutic 
option for this group of patients [Cunningham 
et al. 2013].

The findings of the AVEX trial are consistent with 
previous conclusions from an analysis of four ran-
domized trials, published in 2010, by Cassidy and 
colleagues [Cassidy et  al. 2010]. Three of those 
referred to first-line treatment and one to second-
line treatment. Patients were treated with fluoro-
pyrimidine-based chemotherapy with or without 
bevacizumab. Addition of bevacizumab to chem-
otherapy significantly prolonged PFS in older and 
younger patients. Again, toxicity rates were gener-
ally similar in older and younger patients, except 
for thromboembolic events, which were more 
common in the older group. The same encourag-
ing findings came out of a subgroup analysis  
of the AGITG MAX trial. In 99 patients aged 
75–86, addition of bevacizumab to capecitabine 
resulted in improved PFS (8.8 versus 5.8 months), 

with no significant trends to greater toxicity 
effects by age, apart from a greater rate of diar-
rhoea with the addition of bevacizumab [Price 
et al. 2012].

The concern about arterial thrombotic events 
(ATEs) with the use of bevacizumab may be 
somewhat overestimated. As it was shown by a 
recent population-based cohort study among 
patients aged over 65, the risk is similar to the 
results from randomized clinical trials that mostly 
included younger populations. Although a statis-
tically significant increased hazard ratio of ATEs 
was found, when this difference was expressed in 
absolute terms it accounted only for four addi-
tional ATE cases per 1000 person-years. This 
information could have a clinical impact on the 
decision making of the physician and the patient 
who may be willing to accept the risk for the sur-
vival prolongation benefit [Tsai et al. 2013].

Treatment with cetuximab is less studied in older 
patients and the evidence is less clear compared 
with bevacizumab. However, it seems to be an 
alternative choice for older patients with kras wild 
type disease. As shown by the Spanish TTD group 
study that delivered a subgroup analysis based on 
the kras  status, cetuximab in combination with 
capecitabine is a safe and efficient treatment 
option in older patients with advanced wild-type 
kras CRC with a response rate of 48.3% com-
pared with 20.7% of those with Kras-mutant sta-
tus [Sastre et  al. 2012]. One German 
noninterventional observational study evaluated 
the efficacy and safety of cetuximab in combina-
tion with chemotherapy in 614 pretreated patients 
with metastatic CRC and reduced performance 
status who were aged 18–65 and over 65 years. 
Cetuximab was administered in combination 
with chemotherapy in different doses (8% 
received cetuximab alone). Although Kras status 
was not taken into account in this study, the 
response rate reached up to 37% with a PFS of 
6.9 months. The commonest toxicity was skin 
rash in all ages. The prevalence of skin rash was 
similar between both age groups, however the 
older group showed a trend towards higher grades 
and duration of toxicity. All other toxicities (gas-
trointestinal, hepatic, haematologic toxicities and 
infusion reactions) had a similar prevalence 
between age groups. Unfortunately the follow-up 
period in this study was limited to 12 months. 
Still, it indicated that older patients with reduced 
performance status and comorbidities can be 
treated effectively and safely with cetuximab as 
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second- or third-line treatment [Jehn et al. 2012]. 
In a pooled analysis of the CRYSTAL and OPUS 
trials, which tested the efficacy of cetuximab in 
combination with FOLFIRI and FOLFOX 
respectively, according to kras status, cetuximab 
provided PFS and OS benefit in older patients 
who were treated with the combination compared 
with chemotherapy alone: 8.9 versus 7.2 months 
for PFS and 23.3 versus 15.1 months for OS 
[Folprecht et al. 2010].

Toxicity and individualization
As the procedure of aging is accompanied by vital 
organ function decline, special care should be 
taken with dosing in older patients as they may 
have altered drug metabolism and elimination. 
More specifically, dose reductions are required in 
cases of renal impairment when capecitabine is 
administered.

Lower bone marrow reserves make older patients 
more susceptible to severe and prolonged cytope-
nia, for which dose reductions, schedule delay or 
haemopoietic growth factor support may be 
considered.

Treating older patients with CRC can be very 
challenging due to their heterogeneity. Multiple 
factors must be taken into consideration when 
assessing an older patient. Apart from their per-
formance status, which is commonly used in  
oncologic assessment, the comorbidities, basic 
organ function, possible cognitive impairment, 
nutritional status and socioeconomic background 
affecting their daily life habits must be thoroughly 
assessed. Frailty and malnutrition have been cor-
related with increased mortality risk in patients 
receiving palliative chemotherapy [Aaldriks et al. 
2013]. Thus, the use of geriatric assessment tools 
must be ideally implemented in daily practice. 
Generalizing and decision making based solely on 
age categorization should be abandoned. 
Personalization of decisions is key in the care of 
older patients and multidisciplinary teams should 
develop a primary role in this.

Assessment should begin preoperatively. PACE 
(Preoperative Assessment of Cancer in the Elderly) 
is a valuable tool in enhancing the decision-mak-
ing process of whether a patient is a suitable can-
didate for surgical intervention. It has been 
observed that a large number of patients are con-
sidered unfit only because of their biological age in 
combination with inaccurate risk assessment. 

PACE includes a number of instruments, such as 
the MMSE, activities of daily living (ADL), IADL, 
Geriatric Depression Scale, Brief Fatigue 
Inventory (BFI), Eastern Cooperative Oncology 
Group performance status, American Society of 
Anaesthisiologists Scale and Satariono’s Index of 
Comorbidity. The likelihood of having a postsurgi-
cal complication is increased by approximately 
50% when patients have a high IADL score, 
abnormal performance status score or a moderate/
severe BFI measured prior to surgery. This has 
been concluded from a multicenter prospective 
study from five countries between July 2003 and 
December 2005 [Audisio et al. 2008]. In the same 
study no relationship between comorbidities and 
postsurgical outcomes was observed. Even though 
no randomized controlled trial has examined the 
effectiveness of geriatric assessment in the oncol-
ogy setting, distinguishing between fit and frail 
vulnerable patients, irrespective of their age, treat-
ment goals can be maximized or compromised to 
best supportive care, avoiding complications. The 
Comprehensive Geriatric Assessment tool deliv-
ered in various forms, like self assessment or dur-
ing clinical interview, can be valuable following 
referral from the surgeon. Apart from the toxicity 
concerns, the personal wishes of older patients 
should not be ignored in the decision on further 
treatment. This applies to the initiation of treat-
ment as well as to the wish for treatment interrup-
tion. Although, older patients prefer less 
information and less involvement than younger 
patients, in a recent study among patients with 
CRC, 60% of the older group wanted detailed 
information about chemotherapy and 83% wanted 
involvement in decision making [Jorgensen et al. 
2013].The factors influencing their decisions were 
fear of dying, their health status, age, QOL and 
understanding the treatment and its side effects. 
Constant reevaluation and reassessment through-
out every step of treatment, not only prior to ini-
tiation, is crucial. Continuous and close monitoring 
for early detection of side effects is essential.

Summary
Although CRC is a disease of aging, older patients 
are under represented in clinical trials, often 
understaged and undertreated. The stereotypes 
that consider the chronological age as a factor of 
unfitness for treatment should be abandoned. A 
multidisciplinary approach and an overall treat-
ment plan should be established soon after the 
diagnosis and proper staging, taking into account 
the patient’s personal wishes.
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Surgery which is the cornerstone of treatment 
should not be abandoned lightly, as operative 
outcomes are not considered to be worse in 
older patients compared with younger patients. 
Emergency surgery should be avoided when 
possible and a two-stage procedure or the use 
of  stents should be considered. The less trau-
matic procedures, like laparoscopic opera-
tions, are preferred when feasible. Age should 
not be a criterion for exclusion of patients 
from metastasectomies. All patients should be 
managed in the context of a multidisciplinary 
team.

Chemotherapy use, both in the adjuvant and pal-
liative setting, should be offered to older patients 
and their management should not differ substan-
tially from that of younger patients. Combination 
treatments and targeted therapies are not prohibi-
tive but should be used with critical clinical judg-
ment, with constant and careful monitoring for 
early detection and treatment of toxicities, along 
with best supportive care.

In conclusion, as in every aspect of medical care, 
all therapeutic decisions for older patients with 
CRC must be made on an individual basis. 
Finally, prospective studies specific to the  
older population are needed so that clear, con-
temporary evidence-based guidelines can be 
developed.
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