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Summary

Purpose: Capecitabine is an oral fluoropyrimidine 
which had been developed as a pro-drug of fluorouracil (FU), 
and had shown improved tolerability and intratumor drug 
concentrations through its tumor-specific conversion to the 
active drug. Our purpose was to make a comprehensive lit-
erature review regarding capecitabine’s efficacy in metastatic 
colorectal cancer.

Methods: We searched the Pubmed and Cochrane da-
tabases regarding all available information on capecitabine, 
focusing on its clinical effectiveness against metastatic col-
orectal cancer. Special attention was paid on trials that com-
pared capecitabine with standard folinic acid (leucovorin/
LV)-modulated intravenous 5-fluorouracil (5-FU) bolus regi-
mens in patients with metastatic colorectal cancer. Moreover, 

the efficacy of capecitabine alone or in several combinations 
with other active drugs such as irinotecan and oxaliplatin on 
metastatic colorectal cancer were also assessed.

Results: Comparative trials showed that capecitabine 
is at least equivalent to standard 5-FU/LV combination re-
garding progression-free and overall survival, expressing at 
the same time a better tolerability profile with a much lower 
incidence of stomatitis. Conclusion: Nowadays it is known 
that capecitabine can be combined with other active drugs 
such as irinotecan and oxaliplatin and the combination of 
oxaliplatin with capecitabine represents a new standard of 
care for metastatic colorectal cancer.

Key words: capecitabine, colorectal cancer, oral chemo-
therapy, xeloda

Introduction

5-FU is a fluorinated analog of uracil which is com-
mercially known from 1957. It belongs to the antime-
tabolite family and has a broad activity over a diversity 
of malignant tumors including colorectal cancer. An im-
provement in local control and survival rates when com-
bined with radiation therapy in a variety of malignancies 
compared to radiation therapy alone has been shown in 
several trials [1].

The 5-FU molecular activity is quite complex, in-
terfering with DNA synthesis and mRNA translation. 
With the action of thymidine phosphorylase 5-FU is 
transformed to 5-fluorodeoxyuridine (5FdUrd) which 
further binds to thymidylate synthase and to tetrahydro-
folate and forms a stable complex which prevents the 

formation of thymidine from thymine. Finally, DNA 
synthesis is blocked leading to cell death.

Furthermore, interfering with the enzymatic path 
of thymidine kinase, the 5FdUrd is metabolized into 
fluorouridine mono- and triphosphate (FdUMP and 
FdUTP), which are directly inserted into the DNA, 
leading to abnormal DNA structures. The FdUTP can 
also be used from mRNA polymerase for mRNA for-
mation leading to blockage of the mRNA translation.

Due to the fact that 5-FU has an unpredictable 
gastrointestinal absorption and degradation, it must be 
administered intravenously. The concentrations of 5-
FU in plasma depend on drug dosage as well as the rate 
of administration because it exhibits saturable pharma-
cokinetics [2]. The protracted infusion of 5 to 28 days 
in colorectal cancer patients has been found to increase 
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enzyme is found at higher concentrations in most tumor 
tissues compared with normal healthy tissue. This the-
oretically allows a selective activation of the drug and 
low systemic toxicity [7,8].

This article provides the available information 
on capecitabine with respect to its effectiveness as first 
line treatment on metastatic colorectal cancer in com-
bination with other active drugs.

Methods

Identification of eligible studies

We searched MEDLINE and the Cochrane Cen-
tral Register of Controlled Trials (last search in De-
cember 2009) using combinations of terms, such as: 
capecitabine, xeloda and metastatic colorectal cancer 
treatment. We considered all, English written, meta-
analyses or randomized controlled trials, providing in-
formation about the effectiveness of capecitabine on 
metastatic colorectal cancer as eligible.

Data extraction

We extracted information from each eligible study. 
The data recorded included author’s name, year of pub-
lication, number of patients included in the study, 
combination(s) of drugs used, doses of drugs, percent 
overall response, median time to progression and medi-
an survival.

Results

Capecitabine vs. standard 5-FU/LV combination in 
metastatic colorectal cancer

5-FU either in combination with leucovorin (LV) 
or in combination with newer drugs such as irinotecan 
or oxaliplatin has been the main treatment for locally 

the response rate (RR) from 14%, achieved with bolus 
infusions, to 22% [3].

Nevertheless, the drawbacks of continuous 5-FU 
infusions are that they can be complicated by hospital 
and/or home health costs, infection risk of intravenous 
devices and overall patient burden [4]. To overcome 
these disadvantages and preserve the profits of continu-
ous infusion, oral prodrugs of FU have been developed.

Ftorafur (Tegafur) was the first oral 5-FU prodrug 
developed in 1967 and a phase I study in patients with 
gastrointestinal carcinomas showed palliative benefits. 
However, further improvement of that product in the 
United States was restricted due to neurological toxici-
ties [1]. UFT represents a combination of Tegafur and 
Uracil, an inhibitor of the primary enzyme responsible 
for FU degradation to central nervous system active 
metabolites and is currently being evaluated [1].

Doxifluridine (5’-FdUrd; 5’-deoxy-5-fluorouri-
dine) is another oral prodrug that takes advantage of 
a different metabolic pathway to form 5-FU. The con-
version of this prodrug to its active form is necessary 
through the enzyme thymidine phosphorylase. This 
enzyme is expressed in higher levels in tumors and the 
intestinal tract and is responsible for dose-limiting tox-
icity causing diarrhea [5,6].

Capecitabine is a carbonate derivative of 5’-DFUR 
that is absorbed through the intestine in prodrug form 
(Figure 1). Three activation steps are necessary to me-
tabolize capecitabine to its active form, FU (Figure 
2). Capecitabine is absorbed through the intestine and 
converted to 5’-deoxy-5-fluorocytidine (5’-DFCR) by 
carboxylesterase and then to 5’-deoxy-5-fluorouridine 
(5’-DFUR) by cytidine deaminase (Cyt D), both steps 
taking place in the liver. Finally, thymidine phosphory-
lase (TP) converts 5’-DFUR to the active drug, FU. This 
occurs in both tumor and normal tissues; however, the 

Figure 1. The three consecutive steps of metabolic conversion of 
capecitabine to fluorouracil (FU). 5΄-DFCR: 5΄ deoxy-fluorocy-
tidine, 5΄-DFUR: 5΄-deoxy-5-fluorouridine, TP: thymidine phos-
phorylase, Cyt D: cytidine deaminase.

Figure 2. Chemical structure of capecitabine.
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(no progression) and on toxicity (acceptable toxicity) the 
treatment was scheduled to be continued for 30 weeks. 
In responding patients or those with stable disease, treat-
ment might be extended beyond 30 weeks, at the dis-
cretion of attendant physician [10,11]. According to the 
extent and site of metastatic disease as well as baseline 
prognostic indicators, the two arms were well balanced 
in both studies with the exception of a higher alkaline 
phosphatase concentration in the capecitabine group in 
the study by Hoff et al. [10]. The overall RRs were 26 vs. 
17% (p < 0.001) when evaluated by the investigators, 
and 22 vs. 13% (p < 0.001) when assessed by the IRC, 
with both rates favoring the capecitabine arms. Subgroup 
analysis showed a higher RR for capecitabine-treated pa-
tients who had received adjuvant therapy before the trial 
(21.1 vs. 9.0%, p < 0.05), for patients with predominantly 
lung metastasis (33.3 vs. 10.3%, p < 0.05), and for those 
with only 1 metastatic site (37.8 vs. 21.8%, p < 0.05). The 
median duration of treatment was similar between the 2 
therapies: 4.5 months for capecitabine and 4.6 months 
for 5-FU/LV. Median time to response was shorter in the 
capecitabine patients (1.7 vs. 2.4 months, p-value not re-
ported). These benefits did not translate into an improve-
ment of TTP or OS, however. The median TTP was 4.6 
months in the capecitabine group and 4.7 months in the 
5-FU/LV group (p=0.95), with no baseline characteris-
tics demonstrating any significant differences. Median 
survival rates were 12.9 and 12.8 months for the capecit-
abine and FU/LV groups, respectively. As for toxicity, the 
following results were observed in favor of the capecit-
abine arm: diarrhea 47.7 vs. 58.2%, stomatitis 24.3 vs. 
61.6%, alopecia 6.0 vs. 20.6%, grade 3-4 neutropenia 2.3 
vs. 22.8% and neutropenic fever 0.2 vs. 3.4%. Hand-foot 
syndrome occurred more frequently in the capecitabine 
groups (53.5 vs. 6.2%). Dose reductions due to toxicity 
of capecitabine were necessary in 27.3% of patients in the 

advanced and metastatic colorectal cancer for more than 
4 decades [9]. In metastatic colorectal cancer capecit-
abine as a single agent was compared with standard 5-
FU/LV regimen as first line therapy in two phase III tri-
als and in no comparative studies with irinotecan and 
oxaliplatin [10-23].

Two randomized non-blinded phase III trials have 
evaluated and compared the role of capecitabine as a sin-
gle agent in metastatic colorectal cancer to standard intra-
venous 5-FU/LV as first line treatment [10,11]. The two 
trials were identical regarding their design, primary and 
secondary end points, patients’ inclusion and exclusion 
criteria, conduct and monitoring. The first study enrolled 
605 patients from 61 centers of the United States, Canada, 
Brazil and Mexico [10]. The second study included 602 
patients from 59 centers of Europe, Australia, New Zea-
land, Taiwan and Israel [11] (Table 1). The primary end 
point was the objective tumor response rate (RR), and it 
was shown that capecitabine was at least as active as 5-
FU/LV in inducing tumor responses. The estimation was 
done both by investigators as well as by an Independent 
Review Committee (IRC) which was consisted of a pan-
el of blinded radiologists who estimated tumor response 
based only on imaging. Secondary endpoints were time 
to progression (TTP), overall survival (OS), duration to 
response, time to treatment failure, time to first response, 
safety and quality of life. For the patients’ randomiza-
tion a computer system was used to either capecitabine 
or 5-FU/LV arm. Capecitabine (1,250 mg/m2/day) was 
taken orally within 30 min of food intake twice a day for 
2 weeks of treatment followed by 1 week of rest.

Patients in the 5-FU/LV arm received the Mayo 
Clinic regimen consisting of LV 20 mg/m2 as a rapid in-
travenous injection followed by 5-FU 425 mg/m2 as a bo-
lus injection every day from day 1 to day 5; cycles were 
repeated every 4 weeks. Depending on disease evolution 

Table 1. Randomized clinical trials comparing capecitabine with standard 5-FU/LV in patients with metastatic colorectal cancer
Authors Treatment arms OS 

(months)
RR 
(%)

PFS 
(months)

FFS 
(months)

Major toxicity

Hoff et al. 
[10]

Arm 1: LV 20 mg/m2 i.v. + 
5-FU 425 mg/m2/i.v./day, days 
1-5 every 4 weeks.

13.3 11.6 4.7 3.1 More stomatitis with 5-FU/LV 
(16 vs. 3%)

Arm 2: Capecitabine 2500 mg/
m2/day, for 14 days every 21 
days per os.

12.5 25.8 
(p=0.005)

4.3 4.1 More hand-foot syndrome with 
capecitabine (18 vs. 1%)

Van Cutsem 
et al. [11]

Arm 1: LV 20 mg/m2 i.v. + 
5-FU 425 mg/m2/i.v./day, days 
1-5 every 4 weeks.

12.1 15 4.7 4.0 More stomatitis with 5-FU/LV 
(13.3 vs. 1.3%)

Arm 2: Capecitabine 2500 mg/
m2/day, for 14 days every 21 
days per os.

13.2 18.9 
(p=0.013)

5.2 4.2 More hand-foot syndrome with 
capecitabine (16.2 vs. 0.3%)

i.v.: intravenous, LV: leucovorin, OS: overall survival, RR: response rate, PFS: progression-free survival, FFS: failure-free survival
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the single-agent group (230 vs. 165 days). The capecit-
abine/LV combination produced more diarrhea (any 
grade: 44 vs. 57%; grade 3 or 4: 9 vs. 20%) and hand-
foot syndrome (any grade: 44 vs. 55%; grade 3: 15 vs. 
23%). The authors concluded that the combined dosing 
with LV did not provide added benefit in terms of RR or 
TTP and produced more adverse events [13].

Phase II studies that combined capecitabine with oxali-
platin or irinotecan in metastatic colorectal cancer

The combinations of 5-FU/LV with the camptoth-
ecin irinotecan or the platinum analog oxaliplatin have 
produced encouraging RRs in patients with metastatic 
colorectal cancer, and are often used as first line treat-
ment [9]. Several non-comparative phase II studies have 
evaluated the efficacy of combination of these drugs 
with capecitabine in patients with metastatic colorectal 
cancer [14-23] (Table 2).

study by Van Cutsem et al. [11] and in 40.5% of patients 
in the study by Hoff et al. [10]. 35.1% and 49.3% of the 
patients receiving 5-FU required dose reductions in the 
respective studies. Dose reduction was necessary due to 
hand-foot syndrome and diarrhea in the group of capecit-
abine, while diarrhea and stomatitis were the main causes 
of dose reduction in the 5-FU/LV arm [10-12].

When combining 5-FU with LV the cytotoxic ef-
fect of the active drug is prolonged through the stabili-
zation of tertiary complex with thymidylate synthase 
[1]. In order to evaluate the effect of LV with capecit-
abine a phase II study was conducted [13]. Patients 
with advanced colorectal cancer were randomized to 
receive intermittent therapy (2 weeks on treatment, 1 
week off) with either capecitabine alone (1,255 mg/m2 
twice daily, n = 34) or capecitabine (828 mg/m2) and 
LV 30 mg/day, both dosed twice a day, n = 35). Overall 
RRs were 24% in the single-agent arm and 23% in the 
LV arm (p-values not reported). Median TTP favored 

Table 2. Non-comparative phase II trials of combinations of capecitabine with oxaliplatin or irinotecan in patients with metastatic 
colorectal cancer
Authors Patients, n Drugs used Regimen RR (%) mTTP 

(Months)
MS 

(Months)

Cassidy et al. [14] 96 Capecitabine 2000 mg/m2/day (days 1-14) 55 7.7 19.5
Oxaliplatin 130 mg/m2 i.v. day 1

Zeuli et al. [15] 43 Capecitabine 2500 mg/m2/day (days 1-14) 44 – 20
Oxaliplatin 120 mg/m2 i.v. day 1

Borner et al. [16] 43 Capecitabine 2500 mg/m2/day (days 1-14) 49 5.9 17.1
Oxaliplatin 130 mg/m2 i.v. day 1

Shields et al. [17] 35 Capecitabine 1500 mg/m2/day (days 1-14) 37.1 – NR
Oxaliplatin 30 mg/m2 i.v. day 1

Bajetta et al. [18] 68 Capecitabine 2500 mg/m2/day (days 2-15) 47 8.3 –
Irinotecan 300 mg/m2 i.v. day 1

Bajetta et al. [18] 66 Capecitabine 2500 mg/m2/day (days 2-15) 44 7.6 –
Irinotecan 150 mg/m2 i.v. days 1 and 8

Patt et al. [19] 52 Capecitabine 2000 mg/m2/day (days 2-15) 46 7.1 15.6
Irinotecan 250 mg/m2 i.v. day 1

Cartwright et al. [20] 49 Capecitabine 2000 mg/m2/day (days 2-15) 45 5.7 13.4
Irinotecan 240 mg/m2 i.v. day 1

Kim et al. [21] 43 Capecitabine 2000 mg/m2/day (days 2-15) 46.6 NR NR
Irinotecan 100 mg/m2 i.v. days 1 and 8

Rosati et al. [22] 46 Capecitabine 1000 mg/m2/day twice daily on 
days 1-14 every 3 weeks

36 7 14

Irinotecan 80 mg/m2 i.v. days 1 and 8
Rosati et al. [22] 46 Capecitabine 1000 mg/m2/day twice daily on 

days 1-14 every 3 weeks
38 8 19.3

Oxaliplatin 65 mg/m2 i.v. days 1 and 8
Garcia-Alfonso 
et al. [23]

53 Capecitabine 1000 mg/m2/day twice daily on 
days 2-8 every 2 weeks

32 9 19.2

Irinotecan 175 mg/m2 i.v. on day 1

RR: response rate, mTTP: median time to progression, MS: median survival, NR: not reported, i.v.: intravenous. All capecitabine doses were divided 
equally and dosed twice daily. Regimens were administered every 3 weeks
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bevacizumab monoclonal antibody at a dosage of 5 mg/
kg twice weekly or 7.5 mg/kg three times a week was 
added to the above mentioned regimens. In this second 
part of the trial, the capecitabine dosage in combination 
with oxaliplatin was reduced to 1750 mg/m2/day. All 
the efficacy parameters of TREE-2 trial compared with 
the TREE-1 trial were improved by the addition of be-
vacizumab, whereas the incidence of severe dehydra-
tion caused by the modified XELOX plus bevacizumab 
regimen was substantially decreased [25].

The German Colorectal Study Group compared 
the FUFOX regimen (5-FU 2000 mg/m2 given in con-
tinuous 24-h infusion, folinic acid 500 mg/m2 and ox-
aliplatin 50 mg/m2 infused over 2 h) given weekly for 
4 weeks with 2-week rest, with the CAPOX regimen 
(oxaliplatin 70 mg/m2 on days 1 and 8, and capecitabi-
ne 2000 mg/m2 daily for 2 weeks, repeating every 21 
days). No significant difference was observed regard-
ing the RR, median PFS and median OS between the 
two regimens. However, patients treated with CAPOX 
had a significantly greater incidence of grade 2-3 had-
foot syndrome [26].

The aim of testifying the non-inferiority of XE-
LOX compared with a regimen that contains 48-h infu-
sion of 5-FU 2250 mg/m2 once a week plus oxaliplatin 
85 mg/m2 given twice a week has been set in a Span-
ish trial. Despite the fact that patients treated with XE-
LOX had a lower RR, the median PFS and OS were not 
substantially different. Patients treated with XELOX 
showed significantly lower incidence of severe diar-
rhea and grade 1-2 mucositis. Nevertheless, capecit-
abine treatment was associated with higher incidence 
of hand-foot syndrome [27].

Regarding RRs the XELOX and FOLFOX6 reg-
imens had been evaluated by a French phase III trial 
(Table 3). The authors concluded that XELOX was as 
effective as FOLFOX6 because the 95% upper limit of 
the difference in RR (39 vs. 46%) was below the non-in-
feriority margin. Median PFS was 8.8 months in the XE-
LOX arm vs. 9.3 months in the FOLFOX6 arm, and me-
dian OS was 19.9 vs. 20.5 months, respectively. The in-
cidence of neutropenia, febrile neutropenia and neuropa-
thy was significantly lower in the XELOX arm [28].

The NO16966 trial was firstly designed to dem-
onstrate the non-inferiority in terms of PFS of XELOX 
in comparison with FOLFOX4 (Table 3). This endpoint 
has been confirmed because the PFS was 8.0 months 
vs. 8.5 months with a HR of 1.05 (97.5% CI 0.94-1.18). 
In addition, XELOX decreased the risk of severe neu-
tropenia but generated more severe diarrhea than FOL-
FOX4 [29]. When bevacizumab became available for 
clinical use, the trial structure was modified and new 
patients entering the study were also randomized to re-

Considering that oxaliplatin upregulates thymi-
dine phosphorylase, it can lead to synergistic activity 
with capecitabine [14]. Although the two treatments 
were not directly compared, the capecitabine and oxali-
platin combination gave comparable results to that of 
5-FU/LV and oxaliplatin regarding overall RR (37-55 
vs. 34-49%, respectively) and median survival (17-20 
vs. 16-21 months, respectively) [10, 14-17].

Additionally, the toxicological profile was related 
to oxaliplatin-induced sensory neuropathy, nausea and 
vomiting, and capecitabine-induced diarrhea [14-17]. 
Even though the irinotecan and capecitabine combi-
nation was not directly compared to 5-FU/LV and iri-
notecan regimen, the two treatments gave comparable 
results regarding the overall RR (44-47 vs. 39-54%, 
respectively) and median survival (13.4-15.6 vs. 14.8-
20 months, respectively) [10,18-23]. Diarrhea, nausea, 
vomiting, and neutropenia were the side effects most 
often encountered [18-23]. Therefore, well random-
ized, comparative trials were needed to establish the 
future role of these combinations as first line treatment 
of colorectal cancer

Randomized trials that compare capecitabine and 
oxaliplatin combination to the FU/LV plus oxaliplatin 
regimen

The capecitabine and oxaliplatin combination 
was compared to 5-FU (with or without folinic acid) 
and oxaliplatin regimen in several randomized com-
parative trials. (Table 3).

In a phase II trial, 118 patients were randomized 
to receive treatment with the XELOX regimen every 
3 weeks or with oxaliplatin given on day 1 plus 5-FU 
250 mg/ m2 daily continuous intravenous infusion for 3 
weeks. The RR was the same for the two treatments; nev-
ertheless XELOX produced less severe diarrhea and a 
substantially lower occurrence of severe stomatitis [24].

In the TREE-1 study the role of eloxatin (oxalip-
latin) has been evaluated (Three Regimens of Eloxatin 
Evaluation). The patients were randomly assigned to 
receive either: (a) the mFOLFOX regimen (oxaliplatin 
85 mg/m2, folinic acid 350 mg/m2, 5-FU 400 mg/m2 
intravenously bolus and 2400 mg/m2 46-h infusion on 
day 1) every 14 days; (b) the bFOL regimen (oxalipla-
tin 85 mg/m2 on day 1 and 5-FU 500 mg/m2 plus folinic 
acid 20 mg/m2 intravenously on days 1 and 8, every 14 
days); and (c) the XELOX regimen every 21 days. The 
three regimens had the same effectiveness. Neverthe-
less, XELOX produced a significantly greater incidence 
of severe dehydration, whereas the occurrence of grade 
≥ 3 neutropenia was much lower with XELOX [25]. 
TREE-2 was the second part of TREE-1 study in which 
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Table 3. Randomized trials comparing oxaliplatin plus capecitabine with oxaliplatin plus 5FU ± folinic acid in metastatic colorectal cancer
Trial/Authors Arms Patients, 

n
PFS 

(months)
OS 

(months)
RR 
(%)

Severe toxicity 
(≥ grade 3)

FOCA Martoni 
et al. [24]

XELOX: oxaliplatin 130 mg/m2 on 
d1 and capecitabine 2000 mg/m2/day 
for 14 days, every 21 days

62 7 NR 43 Less diarrhea (8 vs. 18%) and 
stomatitis (19 vs. 29%) in 
XELOX

pviFOX: protracted fluorouracil 
intravenous infusion plus oxaliplatin

56 9 NR 48

US TREE-1 
Hochster et al. 
[25]

XELOX: as above 49 5.9 17.2 27 Less neutropenia (15%) but 
more dehydration (27%) with 
XELOX

bFOL: oxaliplatin 85 mg/m2 on d 
1 and fluorouracil 500 mg/m2 plus 
folinic acid 20 mg/m2 intravenously 
on d 1 and 8, every 2 weeks

50 6.9 17.9 20

mFOLFOX: oxaliplatin 85 mg/m2, 
folinic acid 350 mg/m2, fluorouracil 
400 mg/m2 bolus and 2400 mg/m2 
46-h infusion on d1

49 8.7 17.6 41

German trial 
Porschen et al. 
[26]

CAPOX: oxaliplatin 70 mg/m2 on d 
1 and 8, and capecitabine 2000 mg/
m2/day for 2 weeks, recycling every 
3 weeks

241 7.1 16.8 48 More skin toxicity (10 vs. 4%) 
with CAPOX

FUFOX: fluorouracil 2000 mg/m2 
infused over 24 h, folinic acid 500 
mg/m2 and oxaliplatin 50 mg/m2 
infused over 2 h

233 8.0 18.8 54

Spanish trial 
Diaz-Rubio 
et al. [27]

XELOX: as above 171 8.9 18.1 37 Less diarrhea (14 vs. 24%) 
with XELOX

FUOX: fluorouracil 2250 mg/m2 
infused over 48 h once a week plus 
oxaliplatin 85 mg/m2 twice a week

171 9.5 20.8 46

French trial 
Ducreux et al. 
[28]

XELOX: as above 156 8.8 19.9 39 Less neutropenia (5 vs. 47%), 
febrile neutropenia (0 vs. 6%) 
and neuropathy (11 vs. 25%) 
with XELOX

FOLFOX6: oxaliplatin 100 mg/m2, 
folinic acid 200 mg/m2 infused over 
2h, fluorouracil 400 mg/m2 bolus 
and 2400 mg/m2 infused over 48 h

150 9.3 20.5 46

NO16966 trial 
Cassidy et al. 
[29]

XELOX: as above 317 7.3 NR 37 Less neutropenia (7 vs. 43%) 
but more diarrhea (20 vs. 
11%) and hand foot syndrome 
(6 vs. 1%) with XELOX

FOLFOX4: oxaliplatin 85 mg/m2 
on d1, folinic acid 100 mg/m2, 
fluoroura cil 400 mg/m2 bolus and 
600 mg/m2 infused over 22 h

317 7.7 NR 39

COFFEE trial  
Comella et al. 
[31]

OXXEL: oxaliplatin 100 mg/m2 on d1 
and capecitabine 2000 mg/m2/d from 
d1 to d11 every 2 weeks

158 6.2 16.0 34 Less neutropenia (10 vs. 27%) 
and febrile neutropenia (6 vs. 
13%), more gastric symptoms 
(8 vs. 3%) and diarrhea (13 vs. 
8%) with OXXEL

OXAFAFU: oxaliplatin 85 mg/m2 
infused over 2 h on d1, folinic acid 250 
mg/m2 infused over 2 h on d1, fluorou-
racil 850 mg/m2 bolus on d2

164 6.3 17.1 33

PFS: progression free survival, OS: overall survival, RR: response rate, NR: not reported, d: day
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ceive either bevacizumab in dosage of 5 mg/kg twice 
weekly or 7.5 mg/kg three times a week or placebo in 
addition to chemotherapy. The addition of bevacizum-
ab to either XELOX or FOLFOX4 din not increase 
the RR of these regimens (47 vs. 49%) but did signifi-
cantly prolong the median PFS from 8.0 to 9.4 months 
(HR=0.83, p=0.0023). With regard to the side effects, 
excluding the incidence of severe hypertension, the 
addition of bevacizumab did not significantly increase 
toxicity in comparison with placebo [30].

The Southern Italy Cooperative Oncology Group 
assigned the OXXEL regimen (Table 3) with a combi-
nation of oxaliplatin, folinic acid and 5-FU (OXAFA-
FU) (Table 3). The authors observed no difference in 
the two arms of the study with regard to RR, PFS and 
OS. Less neutropenia and febrile neutropenia but more 
diarrheas were reported with OXXEL [31].

Conclusions

In the USA capecitabine is currently the only oral 
5-FU prodrug approved for use. In patients with meta-
static colorectal cancer, capecitabine is as effective as 
5-FU, having a toxicity profile that consists most com-
monly of gastrointestinal and dermatologic side-effects. 
In metastatic colorectal cancer the effectiveness of this 
drug has been tested in large trials. The clinical evidence 
of these trials led the FDA (Food and Drugs Administra-
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tion of capecitabine with either oxaliplatin or irinotecan, 
although sometimes increasing the occurrence of gas-
trointestinal adverse effects compared with the combi-
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improve the compliance of patients providing an easily 
delivered therapy. The addition of bevacizumab to the 
combination of capecitabine and oxaliplatin if feasible 
and promising, and is currently under evaluation in the 
adjuvant setting.
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