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Abstract

Since its first use 40 years ago, 5-fluorouracil (5-FU) has become
an unquestionable component of colorectal cancer treatment. It is
also now well established that infusional  5-FU administration, in
combination with leucovorin, is associated with better tolerance
and at least equal efficacy than bolus administration. However,
requiring catheter and infusion pumps, infusional 5-FU adminis-
tration is costly, rather inconvenient for patients and potentially
associated with morbidity, initiating subsequent oral chemothera-
py development. To address intravenous 5-FU related issues, oral
fluoropyrimidines have been developed such as capecitabine, pref-
erentially converted to 5-FU into tumour cells, and UFT, able of
bypassing intestinal dihydropyrimidine deshydrogenase. We dis-
cuss in this article current oral fluoropyrimidines achievements in
colorectal cancer management. (Acta gastroenterol. belg., 2004, 67,
331-333).
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Since its introduction, more than 40 years ago, 5-fluo-
rouracil (5-FU) has become an important component of
standard therapies of a wide variety of tumours, among
which colorectal cancer (1). As a monotherapy, 5-FU
achieved response rate of approximately 10% and a medi-
an survival time of 10 to 14 months in colorectal cancer
(CRC) (2,3). Strategies developed to improve efficacy
and convenience include : biochemical modulation,
prolonged infusion of the drug, and oral administration. 

Although higher response rates were observed with
biomodulation, (23% vs. 11% for 5-FU with leucovorin)
and prolonged infusion time (22% vs. 14%), median sur-
vivals were not improved and did not exceed 12 months
(2, 4-6).

The development of oral chemotherapies has been
driven with the hope of making chemotherapy more
comfortable and better tolerated by avoiding the need
for IV injection and unnecessary hospitalisation.
Toxicity of 5-FU is mainly due to the lack of selectivity
of the drug for tumour cells and also to its phosphoryla-
tion in the intestine. Absorption of an oral formulation of
5-FU is unpredictable and oral 5-FU pro-drugs have
been developed to address that problem. Several drugs
have been studied among which capecitabine and UFT,
an oral combination of tegafur and uracil, a dihydropy-
rimidine deshydrogenase (DPD) inhibitor.

Capecitabine is characterized by a high, predictable
oral bioavailability, and by a preferential conversion to
5-FU in neoplastic tissues due to the high activity of the
enzyme thymidine phosphorylase (TP) in tumour cells
compared to normal tissue (4). Based on phase I trials,

the standard administration schedule for capecitabine,
when used as a single agent, is 2,500 mg/m2 given as a
divided dose twice a day for 14 days, followed by a one
week rest period (5). Capecitabine has shown manifest
activity in a variety of tumours, including colorectal can-
cer (6-9). However, in metastatic colorectal cancer,
grade 3 hand-foot syndrome occurred in 15% of the
patients, and grade 3/4 diarrhoea in up to 9% of them
(10). Three prospective randomised phase III trials 
have since then also demonstrated that capecitabine has
a significantly superior tumour response rate (24.8% 
versus 15.5%), an equivalent time to disease progression
(5.2 versus 4.7 months) and a similar overall survival
(13.2 versus 12.1 months) compared to bolus 5-FU/LV.
The majority of adverse events associated with
capecitabine were considered as mild to moderate in
severity, with a medium-low incidence of alopecia,
stomatitis, diarrhoea, nausea and myelosuppression.
However, severe hand-foot syndrome (HFS) occurred
more frequently with capecitabine than with 5-FU/LV
(16.2% versus 0.3%) (11-13).

As for UFT, uracil competitively blocks the actions of
DPD, allowing tegafur absorption and therefore,
increasing its bioavailibility. UFT metabolism however
involves P450 enzymes interfering therefore potentially
with other medications. It also requires leucovorin
administration. Two prospective randomised studies,
comparing UFT (300mg/m2/day) plus LV with IV bolus
5-FU/LV, demonstrated similar results in both groups in
terms of objective response and median time to progres-
sion (9.5%, 3.4 months) (14,15). UFT was also associat-
ed with no significant HFS, less myelosuppression and
less stomatitis/mucositis than parenteral 5-FU.
Altogether, these five prospective randomised studies
comparing oral versus parenteral fluoropyrimidines led
to the same conclusions : efficacy at least equal, with
potential better toxicity profile for oral drugs compared
to IV bolus 5-FU. Nevertheless, that conclusion applies
only to bolus IV 5-FU, and not to infusional IV 5-FU
schedules, which might be less toxic.

Treatment is now increasingly governed not only by
concern for efficacy, but also by patient quality of life.
Intravenous infusion requires hospital or clinic atten-
dance, which is not without psychological impact on the
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patient. It also implies a non-negligible risk of compli-
cations from catheterisation.  On the other hand, oral
therapies offer a home-based treatment, more conve-
nient and comfortable, allowing patients to continue
daily activities and avoiding frequent hospital visits, IV
lines or pumps problems (16,17). A study investigated
the patient preference for oral UFT/LV versus IV 5-
FU/LV chemotherapy in metastatic colorectal cancer.
The authors established that most patients (84%) were in
favour of oral UFT, since they experienced less stomati-
tis and diarrhoea, could take their medication home, and
preferred pill to injection (18). However, patients do not
wish to give up efficacy for the comfort of oral thera-
py (16).

Another aspect to consider is economic. Cost of
chemotherapy depends upon a variety of factors, includ-
ing clinical visits, laboratory tests and drug itself. If oral
fluoropyrimidines are more expensive than IV 5-FU,
their use implies less side-expenses. This advantage
might be maintained even when oral pro-drugs are com-
bined with IV administered drugs. Pharmaco-economic
comparisons between capecitabine and bolus 5-FU/LV,
as well as between XELOX (capecitabine plus oxali-
platin) and FOLFOX (infusional 5-FU/LV plus oxali-
platin) showed medical cost savings in groups using
capecitabine. Chu and colleagues demonstrated that the
main cutback was not due to chemotherapy acquisition
and administration but adverse events management (six
times greater for FOLFOX group) (19). These results
indirectly confirm capecitabine safer toxicity profile.
Wiklund et al. (20) even specified that capecitabine 
regimen could also cutback twice on time costs (waiting
for the treatment, receiving the treatment and travelling),
compared to bolus 5-FU/LV. Inconvenience can however
be encountered with oral drugs, including toxicity (HFS,
diarrhoea), drug interactions (role of intestinal cyto-
chrome P 3A4 and P-glycoprotein), erratic intestinal
absorption, responsible for the inter- and intra-patient
variability in bio-availability of the drugs (21-23), and
patient compliance with a treatment associated with
potential toxic effects. 

Bi-therapies are currently considered as the best
option in advanced colorectal cancer (24-27). Several
trials testing combination therapies between oral agents
and new IV drugs such as oxaliplatin or irinotecan are
currently ongoing. Preliminary data, showed promising
results, with response rates varying between 40 and 50%
and manageable toxicities (28-32).

The role of oral treatments goes far beyond the 5-FU
approach. Many targeted therapies are given oral-
ly (33,34). Preliminary data suggested they could have a
major impact on patient survival (35,36). The exact
place of these agents remains to be settled, combined
with standard IV therapies (37), alone (36) or combined
together (38) to improve the response rate as well as the
quality and duration of responses. It may be expected
that demonstration of a significant activity of oral tar-
geted therapies will also boost up the development of

oral traditional cytotoxic drugs. Although much work
remains to be done, we can already anticipate that the
oral route will be extensively investigated in the upcom-
ing years and that it will represent a significant step for-
ward in the treatment of cancer in terms of activity
and/or patient convenience and thus, quality of life. 
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