
Summary
Purpose: To evaluate whether elderly patients with met-
astatic colorectal cancer (mCRC) receive chemotherapy of 
suboptimal intensity and duration, mainly due to fears of 
poor compliance and/or excessive toxicity.

Methods: We carried out a retrospective analysis in a se-
ries of 94 mCRC patients. Using the cut-off of 70 years, we 
compared elderly patients with their younger counterparts 
in terms of treatment delivery [type, dose intensity (DI), rel-
ative dose intensity (RDI), duration], chemotherapy toxicity 
and efficacy [objective response rate (ORR), overall survival 
(OS) and progression-free survival (PFS)]. 

Results: Complete data were available for 72 patients 
(76.6%) among which 38 (52.8%) were elderly. As compared 
to the younger, elderly patients were more likely to receive 
single-agent chemotherapy (13.1 vs 0%, p<0.001). The mean 
number of chemotherapy cycles was 6.2 for the elderly and 

8.3 for the non-elderly patients who received either the FOL-
FOX or FOLFIRI regimen (p=0.142) and 5.1 vs 5.0 for those 
who received either the XELOX or XELIRI regimen, respec-
tively (p=0.831). In oxaliplatin-containing regimens, elder-
ly patients received 42.8% of the planned dose, as compared 
to 78.4% for the younger ones (p=0.012). DI for oxaliplatin 
was higher in non-elderly than in the elderly (46.66 mg/
m2/week vs 32.47 mg/m2/week, p=0.008). No difference was 
observed in the rate of severe (grade III-IV) toxicities. ORR, 
PFS and OS were similar between the two groups.

Conclusion: Despite the inferior type and intensity of 
chemotherapy, elderly patients derived equivalent benefit 
to their younger counterparts. These data further support 
the use of optimal chemotherapy in elderly patients with 
mCRC.
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Introduction

Cancer mostly affects older patients [1-3] and 
aging has been proven to be the most important 
risk factor for carcinogenesis [1]. The chronologi-
cal timepoint that separates elderly from non-el-
derly cancer patients is not clearly defined and 
although there is no consensus [4,5], most of the 
published trials in oncology use the cut-off of 65 
or 70 years for this purpose [6]. However, it is im-
portant to note that  biological age alone is not the 
decisive factor that distinguishes the two groups 
[7]. Moreover, in the last decades a trend has been 
recorded for less aggressive therapeutic strategy 

in elderly patients [6,8,9]. Possible explanations 
for this include the presence of substantial co-
morbidities, polypharmacy, decreased normal 
hepatic and/or renal reserves which compromise 
treatment tolerance, poor compliance, physician’s 
reluctance and barriers in the elderly person’s ac-
cess to medical care [10].

CRC is the most common gastrointestinal tu-
mor in Western countries and its frequency is in-
creasing in elderly patients [11]. Despite the fact 
that the median age at diagnosis is 71 years and 
nearly 70% of new cases are over 65 years of age 
[12], elderly patients are under-represented and 
often excluded from clinical trials [13,14]. Fur-

ORIGINAL ARTICLE

JBUON 2013; 18(3): 629-634
ISSN: 1107-0625, online ISSN: 2241-6293 • www.jbuon.com
E-mail: editorial_office@jbuon.com



Chemotherapy in elderly / non-elderly patients with metastatic colorectal cancer630

JBUON 2013; 18(3): 630

thermore, population-based analyses [8,9] report a 
trend for suboptimal treatment of elderly patients 
with CRC, despite the fact that meta-analyses and 
reports of pooled study populations [11,15] do not 
suggest different outcomes in terms of toxicity or 
efficacy.

In order to assess whether elderly patients 
with mCCR are treated differently from their 
younger counterparts in the Hellenic clinical set-
ting, we undertook a retrospective analysis of all 
patients who received first line chemotherapy for 
CRC in our institution in the last 5 years and com-
pared treatment delivery, tolerance and efficacy 
between the two age groups.

Methods 

Patients

Adult patients with a diagnosis of advanced (re-
current or metastatic) CRC, with measurable disease 
according to the Response Evaluation Criteria in Solid 
Tumors (RECIST) [16], with an Eastern Cooperative On-

cology Group (ECOG) status of 2 or less, who had re-
ceived first line chemotherapy between January  2007 
and December 2011 were eligible for analysis.

For all eligible patients, we collected clinicopatho-
logical data, treatment-related characteristics (chemo-
therapy regimen, duration, DI and RDI for all adminis-
tered agents) and information on treatment and patient 
outcome (ORR, OS, PFS and toxicities). Toxicity was 
evaluated according to the National Cancer Institute 
Common Toxicity Criteria, version 4 (http:/ctep.cancer.
gov/protocol/ctc.htm#ctc_40). DI was calculated as the 
dose delivered per square meter and per week for each 
chemotherapeutic agent (expressed as mg/m2/week) 
and RDI was calculated as the ratio of administered to 
the planned DI (expressed as percentage) for each phar-
macological agent. We opted not to perform analysis 
on molecular targeted agents [monoclonal antibodies 
against the epidermal growth factor receptor (EGFR) 
and the vascular endothelial growth factor receptor 
(VEGFR)] because these agents were not universally 
available in 2007 and their indications evolved from 
2007 to 2011 resulting in a complexity that obscured 
comparative analysis between elderly and non-elderly 
patients. 

Table 1. Clinicopathological characteristics of the patient population 

Characteristics Total
N (%) 

Elderly
(N=38)
N (%) 

Non-elderly
 (N=34)
N (%) 

p-value 
(two-sided)

Age (years),
median (range) 72.0 (34-88) 76.6 (70 – 88)   57.4 (34-69) 

Gender
Male
Female

45 (62.5)
27 (37.5)

  
24 (63.2)
14 (36.8)

    
21 (61.8)   
13 (38.2)

NS

Initial Dukes
stage

B 
C
D  

12 (16.7)
26 (36.1)

 34 (47.2)  

   

 8 (21.1) 
15 (39.5)
15 (39.5) 

  

4 (11.8)
11 (32.4)
19 (55.9) 

NS

Grade
I
II
III 

6 (8.3)
55 (76.4)
11 (15.3) 

     
2 (5.3)

32 (84.2)
4 (10.5) 

     
4 (11.8)

23 (67.6)
7 (20.6) 

NS 

Location
Ascending colon
Descending colon
Sigmoid
Rectum   

  
23  (31.9)

9 (12.5)
19 (26.4) 
21 (29.2)   

  
11 (28.9)

5 (13.2)
8 (23.5) 

11 (28.9)    

   
12 (35.3)

4 (11.8)
11 (28.9)
10 (29.4) 

NS

Adjuvant chemotherapy
Yes
No   

12 (31.6)
26 (68.5)  

  
9 (26.5)

25 (73.5)  

  
21 (29.2)
51 (70.80) 

NS

Surgery
Yes 
No 

  
28 (73.7)
10 (26.3) 

24 (70.6)
10 (29.4) 

 
52 (72.2)
20 (27.8)  

NS

Site of metastasis
Liver 
Lung 
Bone
Brain 
Soft tissue  

41 (56.9)
30 (41.7)
18 (25.0)
7 (9.7)
5 (6.9)  

22 (57.8)
17 (44.7)

9 (23.7)
3 (7.9)
3 (7.9)

19 (55.8)
13 (38.2)

9 (26.5)
4 (11.7) 
2 (5.9)

NS

NS: non significant
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Statistics 

Categorical variables were compared in the two 
study groups with the chi-square test. Continuous var-
iables were analyzed with the Student’s t-test or the 
Wilcoxon test where appropriate. PFS was calculated as 
the time interval between the date of treatment initia-
tion and the date of documentation of disease progres-
sion or death, whichever came first. OS was calculated 
as the time interval between the date of treatment in-
itiation and the day of death or the last follow-up visit 
for patients alive at the time of the study completion. 
Survival curves (PFS and OS) were plotted using the 
Kaplan-Meier method and compared between the two 
study groups with the log rank test. A p value < 0.05 
was considered statistically significant.Data were ana-
lyzed using SPSS version 17.1.

 

Results 

Treatment delivery and adherence

Among 94 patients who fulfilled the inclu-
sion criteria, complete data were available for 72 
(76.6%) patients. Using the cut-off of 70 years, 38 
(52.8%) patients were assigned to the elderly and 
34 (47.2%) to the non-elderly group of patients. 
Median age of the whole cohort was 72.0 years 
(range 34-88). There were no significant differenc-
es regarding basic clinicopathological variables 
between the two groups (Table 1). Only 5 (6.9%) 
patients received monochemotherapy with ei-
ther 5-fluorouracil or capecitabine while the rest 
(93.1%) received various combination regimens 
implementing either irinotecan or oxaliplatin 
(FOLFOX, FOLFIRI, XELOX, XELIRI). As compared 
to their younger counterparts, elderly patients 
were more likely to receive single-agent chemo-
therapy (13.1 vs 0%, p<0.001). The mean number 
of chemotherapy cycles for patients treated with 
either FOLFOX or FOLFIRI was 6.2 for the elder-
ly and 8.3 for the non-elderly (p=0.142), while the 
corresponding values for the patients who re-
ceived either XELOX or XELIRI were 5.1 for the 
elderly and 5 for the non-elderly (p=0.831).

Mean DI for oxaliplatin was significant-
ly lower in the elderly population compared to 
non-elderly patients (32.47 mg/m2/week vs 46.66 
mg/m2/week, respectively; p=0.008). Consequent-
ly, RDI for oxaliplatin was 42.8% for the elderly 
and 78.4% for the non-elderly patients (p=0.012). 
Mean DI for irinotecan was 62.81 mg/m2/week 
for the elderly and 69.62 mg/m2/week for the 
non-elderly patients (p=0.165). Corresponding 
RDIs for irinotecan were 52.8% and 62.7% respec-
tively (p=0.170) (Table 2). As for molecular tar-

geted agents included in the chemotherapy reg-
imens (cetuximab, panitumumab, bevacizumab), 
the small number of patients treated with these 
agents in our cohort did not allow safe conclu-
sions to be drawn regarding their comparative use 
in the two age groups of patients. 

Treatment tolerance and toxicity  

The most frequent non-hematological grade 
3-4 toxicities were diarrhea (5.5%), peripheral 
neuropathy (5.4%), skin rash (1.4%) and fatigue 
(1.4%). Four patients discontinued chemotherapy 
due to unacceptable toxicity (two with grade 4 
diarrhea, one with grade 4 diarrhea and grade 3 
fatigue, and one with grade 3 diarrhea and grade 
3 rash). Regarding hematological toxicities, grade 
3-4 neutropenia was reported in 4 (5.6%) patients 
and grade 3-4  thrombocytopenia in 2 (2.8%) pa-
tients. Severe anemia (grade 3) was noted in one 
non-elderly patient (2.9%), requiring blood trans-
fusions. There were no significant differences in 
terms of overall and severe (grade 3-4) hemato-

Table 2. Dose intensity and relative dose intensity for 
oxaliplatin and irinotecan

 Non-    
elderly Elderly p-value

 (two-sided)       

Oxaliplatin  
Ν=15

DI
(mg/m2/
week)

46.66 32.47 0.008

RDI (%) 
78.4 42.8 0.012

Irinotecan  
N=49

 DI
(mg/m2/
week)

69.62 62.81 0.165       

RDI (%)  52.80 62.70 0.170       

DI: dose intensity, RDI: relative dose intensity

Table 3. Toxicity data

Toxicity                                             

Non- 
elderly
(Ν=34)
N (%)        

Elderly
(Ν=38) 
N (%)

Total
(N=72) 
N (%)

p-value
(two-sided)

Neutropenia 3 (8.8) 1 (2.6) 4 (5.6) NS

Anemia 1 (2.9) 0 (0) 1 (1.4) NS

Thrombocy-
topenia 

1 (2.9) 1 (2.6) 2 (2.8) NS

Peripheral 
neuropathy  

2 (5.9)        2 (5.3)  4 (5.5) NS

Diarrhea 3 (8.8)        1 (2.6) 4 (5.5) NS

Skin rash 1 (2.9)      0 (0) 1 (1.4) NS   

Fatigue 0 (.0) 1 (2.6) 1 (1.4) NS

NS: non significant
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logical and non-hematological toxicities between 
the two groups of patients (Table 3).

Efficacy

Overall ORR, including complete response 
(CR), partial response (PR) and stable disease (SD) 
was 63.8%. Among the responders, 22 were elder-
ly (57.9% of the elderly population) and 24 non-el-
derly (70.5 of the non-elderly population; p>0.05). 

Median PFS for the whole study population 
was 11 months (95% CI: 8.84-13.16). As compared 
to their younger counterparts, elderly patients ex-
perienced shorter PFS, albeit not significant (me-
dian: 9.3 vs 12.8 months, p=0.09).  Kaplan Meier 
curves for PFS are depicted in Figure 1.

Median OS for the whole study population 
was 24.9 months  (95% CI: 18.4-30.9). The cor-
responding values were 24.7 months (95% CI: 
16.3-33.1) for the elderly patient cohort and 25.0 
months (95% CI: 16.0-34.1) for the non-elderly pa-
tient cohort (p=0.208). Kaplan Meier curves for OS 
are depicted in Figure 2.

Discussion

More than half (52.8%) of the patients be-
longed to the elderly group (age at study entry 
more than 70 years). Given the fact that in most 
clinical trials in advanced CRC, elderly patients 
are under-represented, constituting approximate-
ly 25-35% of the whole study populations [15,17], 
our cohort  provides a suitable field for compar-
ison of the two age categories. We found that, 
compared to their younger counterparts, elderly 

patients were more likely to receive single-agent 
chemotherapy with either 5-fluorouracil or 
capecitabine, a fact that might have compromised 
treatment efficacy and therefore therapeutic out-
come. Regarding treatment duration, there was 
a trend for shorter treatment among elderly pa-
tients who were treated with the FOLFOX and 
FOLFIRI regimens, although this difference did 
not reach statistical significance, which may also 
have impacted the therapeutic outcome. 

Of note, dosing and frequency of oxaliplatin 
administration were significantly lower in the el-
derly group of patients, resulting in suboptimal 
intensity and duration of treatment with this 
agent in the same age group. This may be attrib-
uted to the recognized toxicities of oxaliplatin and 
mainly sensor peripheral neuropathy, which is a 
main concern, especially in elderly patients with a 
history of diabetic neuropathy. The fact that such 
a difference was not observed for irinotecan sug-
gests a better tolerance of irinotecan, as compared 
to oxaliplatin, in elderly patients with advanced 
CRC.

In the present study, the criterion used for 
dichotomizing the study population was strictly 
chronological (cut-off at 70 years of age). The el-
derly patient population, however, is highly het-
erogeneous with respect to the patient general 
performance status, the presence of co-morbidi-
ties. It has been suggested that “fit” elderly pa-
tients may be offered the same treatments as the 
ones used in younger patients. On the contrary, 
less intensive or no chemotherapy should be pre-
ferred for more “frail” patients [15]. In either case, 

Figure 1. Cumulative progression-free survival 
according to age group. Non-elderly, median 12.8 
months; elderly, median 9.3 months.

Figure 2. Cumulative overall survival according to 
age group. Non elderly, median 25 months; elderly, 
median 24.7 months.
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individual functional reserve and life expectancy 
(regardless of cancer’s prognosis), which could af-
fect treatment decisions, might best be evaluated 
in older patients by a comprehensive geriatric as-
sessment. This takes into account various sides of 
functionality and health, including mental status, 
emotional status/depression, activities of daily 
living (ADLs), instrumental ADLs, home environ-
ment, social support, comorbidities, nutrition and 
polypharmacy [7,18].  

Despite the lower intensity and duration of 
chemotherapy in the elderly patient population, 
the number of patients that responded to first-line 
chemotherapy was similar in the two groups of 
patients (57.9 vs 63.8% for the elderly and non-el-
derly, respectively), suggesting that elderly pa-
tients may also derive substantial clinical benefit 
from chemotherapy and should therefore not be a 
priori excluded from intensive chemotherapy pro-
tocols applied to the non-elderly population. Of 
note, a pooled analysis [15] of 22 European clin-
ical trials, including 629 patients with advanced 
CRC aged  ≥70 years at diagnosis, showed that ef-
ficacy of chemotherapy, in terms of response rate 
and OS did not differ significantly in elderly and 
non-elderly patients. In our study the absence of 
negative influence of age on chemotherapy effi-
cacy was in accordance with reports from small-
er cohorts in both first line and adjuvant settings 
[19-24]. Moreover, retrospective series and subset 
analyses [12] show that “fit” older patients derive 
benefit from optimum multimodality strategies 
similar with their younger counterparts with 
no significant difference in toxicity. FOCUS2, an 

open-label, prospective randomized study [25], 
was designed to investigate reduced-dose chemo-
therapy options and to seek objective predictors of 
outcome in “frail” patients with mCRC. This study 
showed that, using an appropriate design, frail 
elderly patients can participate in a randomized 
controlled trial. A combination including oxalip-
latin was preferable to single-agent fluoropyrimi-
dines, whereas capecitabine did not improve qual-
ity of life compared to fluorouracil. 

In our study no significant differences in se-
vere (grade 3-4) hematological and non-hemato-
logical toxicities were noticed between elderly 
and non-elderly patients. Although this may be, at 
least in part, attributed to the lower intensity and 
duration of chemotherapy in the elderly patients, 
one may postulate that no life-threatening toxici-
ties appear when intense chemotherapy protocols 
for mCRC are applied in elderly patients.

In conclusion, our data suggests that elderly 
patients in good general health  could and should 
be offered chemotherapy with the same regimens 
as those used in younger patients and should be 
included in the same clinical trials. Thus, elder-
ly patients should not be left untreated or under-
treated because of the misperception that they 
will have greater toxic effects, will have poor tol-
erance to  chemotherapy and will not adhere to 
the treatment protocol. Elderly patients represent 
a substantial portion of the whole patient popu-
lation with advanced CRC and should be offered 
equal therapeutic opportunities as their younger 
counterparts in order to derive substantial clinical 
benefit from available treatment options. 
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