
Aim of the study: Our aim was to 
determine the activity and toxicity of 
uracil/tegafur and leucovorin combi-
nation in metastatic colorectal cancer 
(mCRC) patients who have progressed 
with all currently active agents.
Material and methods: This study was 
a retrospective analysis of 50 mCRC 
patients who had previously failed to re-
spond to all available chemotherapeu-
tics and who received subsequent treat-
ment with uracil/tegafur 250 mg/m2 
d1–5 in combination with leucovo-
rin 90 mg/day, d1–5 followed by two 
days’ rest. 
Results: The median age of the pa-
tients was 60 years. Most of them 
(60%) were male. Bevacizumab was 
used in 65% and cetuximab in 55% 
of the patients. Thirty-nine patients 
(78%) were treated with uracil/tegafur 
in the fourth line setting. The median 
treatment duration was 4.2 months 
(range, 2–24 months). The objective 
response rate and the disease control 
rate were 4% and 34%, respectively. 
Median progression-free survival was 
4.1 months (95% CI, 3.6–4.6 months) 
and overall survival was 6.6 months 
(95% CI, 4.5–8.6 months). Grade 3 or 
4 toxicity was seen in 20% (n = 10) 
of the patients while 60% (n = 6) of 
them required dose reductions. 
Conclusions: This retrospective data 
show that uracil/tegafur may be con-
sidered in heavily pretreated mCRC 
patients because of its activity, lower 
toxicity, and feasibility.
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Introduction 

Colorectal cancer is one of the most important global health problems. 
Approximately 20% of colorectal cancer patients are diagnosed in the met-
astatic stage, and 50% of patients with CRC subsequently develop locally 
recurrent or distant metastatic disease following diagnosis [1, 2].

5-Fluorouracil (5-FU)-based chemotherapy has been the mainstay of 
treatment for metastatic colorectal cancer (mCRC). Leucovorin (LV), also 
known as folinic acid, can augment the therapeutic effects of 5-FU by en-
hancing the inhibition of DNA synthesis [3, 4]. So, leucovorin in combination 
with 5-FU has received widespread acceptance as therapy for advanced CRC. 
Uracil/tegafur is an oral derivative of 5-FU that acts as a prodrug [5]. Tegafur 
is subsequently metabolised to 5-FU, and uracil is naturally metabolised by 
dihydropyrimidine dehydrogenase (DPD), so uracil significantly prolongs the 
half-life of 5-FU by competitive inhibition of the enzyme [6–10]. In addition, 
instead of the healthy tissues, this inhibition occurs especially in tumour 
cells as a result of increasing 5-FU concentration and its antineoplastic activ-
ity. Also, when we combine leucovorin with UFT, it potentiates the effect of 
UFT on tumour cells in the same way as its administration with intravenous 
5-FU.

5-Fluorouracil infusion or uracil/tegafur in combination with irinotecan 
and oxaliplatin has shown a good activity and tolerability profile in mCRC 
[11–14]. In the treatment of mCRC patients, both irinotecan and oxaliplatin 
have also been used in combination with UFT, with favourable anti-tumour 
activity. Recently, the vascular endothelial growth factor (VEGF) antibody 
bevacizumab has been shown to significantly improve the prognosis of 
mCRC when added to chemotherapy in the first- and second-line setting 
[15–17]. The epidermal growth factor receptor (EGFR) antibodies cetuximab 
and panitumumab have also been determined to be active in the treatment 
of irinotecan- and oxaliplatin-refractory mCRC, especially in the wild-type 
K-ras population [18–21].

There is no standard therapy for heavily pretreated patients with good 
performance status. In a recent study, a novel oral multikinase inhibitor re-
gorafenib improved overall survival when compared with best supportive 
care, in patients with mCRC who had received all available standard ther-
apies [22]. According to this trial, survival is short without treatment, and 
these patients might be candidates for further therapy although the che-
motherapeutic option for them is quite limited. Our aim in this study was 
to show the efficacy and toxicity of uracil/tegafur and leucovorin combina-
tion therapy in patients with mCRC, who have progressed to all currently 
approved standard treatments. 
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Material and methods 

Patient eligibility criteria 

We retrospectively reviewed the medical records of 56 
metastatic colorectal patients who had received all cur-
rently approved standard therapies and who were treated 
with uracil/tegafur as a salvage therapy between July 2006 
and June 2013. Available standard therapies in our country 
were fluoropyrimidine, oxaliplatin, irinotecan, bevacizum-
ab, and cetuximab. Our inclusion criteria were as follows: 
patients > 18 years old; Eastern Cooperative Oncology 
Group (ECOG) [23] PS of 0 to 2 and adequate haematolog-
ical/clotting, hepatic, and renal function. Of these 56 pa-
tients, 4 were not available for evaluation because of the 
short duration of treatment (< 4 weeks), loss to follow-up, 
or rejection of further treatment. Two patients that had 
undergone metastasectomy were also excluded. Clinical 
data with complete information were available for 50 pa-
tients. 

Treatment and dose modifications 

Uracil/tegafur 250 mg/m2/day and LV 90 mg/day were 
given together, in three divided daily doses, for 5 days 
(days 1–5), followed by a 2-day rest period. In patients 
aged > 65 years or with ECOG PS of 2 and having signifi-

cant co-morbidities, the treatment was started with a 25% 
dose reduction. After a two-week treatment period, for pa-
tients without grade 3 or 4 toxicity or intolerance to the 
treatment, the dose of the drug was increased to its stan-
dard dosage. 

Response evaluation

Response Evaluation Criteria in Solid Tumours (RECIST 
1.1) [24] criteria were applied for tumour measurement. 
Haematological and non-haematological toxic effects 
were graded according to the Common Terminology Cri-
teria for Adverse Events v3.0 (CTCAE v3.0) [25]. Response 
evaluation was performed during and after the treatment 
at every eight weeks by laboratory studies, computed 
tomography (CT), or magnetic resonance imaging (MRI). 
Treatment was administered until the disease progres-
sion, unacceptable toxicity, or rejection of treatment con-
tinuation. Progression-free survival (PFS) was calculated 
as the time from the first day of treatment to the first day 
of documented progression or death. We censored the 
last clinical visit data for patients who died without known 
progression. 

Statistical analysis 

Quantitative data are presented as the means, medi-
ans, minimums, and maximums, whereas the results of 
qualitative analyses are presented as frequencies and 
percentages. Survival curves were estimated using the 
Kaplan-Meier method and the log-rank test was used to 
compare curves. All P-values represent two-sided tests of 
statistical significance. P-values < 0.05 were considered 
statistically significant. SPSS version 16.0 (SPSS Inc., Chi-
cago, IL) was used for the statistical analyses.

Results 

Patient characteristics and treatment details

Among the fifty patients, most of them (n: 28; 56%) 
were colon cancer, 14 (28%) were rectal cancer, and 8 (16%) 
were colorectal cancer patients. The sample comprised 30 
males (60%) and 20 females (40%). Median age of the pa-
tients was 60 years (range, 37–76 years). Thirty-four pa-
tients (68%) had an ECOG PS of 0 to 1, while the rest had 
PS of 2 (32%). Patient demographics are listed in Table 1.

All of the patients had received prior 5-FU, irinotecan- 
and oxaliplatin-based chemotherapy regimens for their 
metastatic disease. Bevacizumab and cetuximab was 
used in 42 (84%) and 40 (80%) patients, respectively. Bev-
acizumab was not used in eight patients because of the 
contraindication for treatment. Ten patients had K-RAS 
mutation, 18 had wild type K-RAS, and 22 patients’ K-RAS 
status was unknown. For this reason, 10 (20%) patients 
with mutant K-RAS had uracil/tegafur treatment in third-
line and 40 (80%) patients were treated in the forth-line 
setting with uracil/tegafur. Treatment details of the pa-
tients are shown in Table 2.

Table 1. Characteristics of the patients 

Characteristic No. of patients (%)

Sex

30 (40)

20 (60)
male

female

Median age (range) [years]                                        60 (37–76)

ECOG performance status

0

1

2

8 (16)

26 (52)

16 (32)

Primary site

colon

rectum

colorectal

28 (56)

14 (28)

8 (16)

Number of organs involved

1

2

≥ 3

18 (26)

20 (40)

12 (24)

Organ involvement 

liver 

lung 

lymph nodes

peritoneum

bone 

36 (72)

26 (52)

9 (18)

4 (8)

3 (6)

KRAS status

mutated 

wild 

unknown 

10 (20)

18 (36)

22 (44)

ECOG – Eastern Cooperative Oncology Group
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Clinical outcome and toxicity 

The median treatment duration for uracil/tegafur ther-
apy was 4.2 months (range, 2–24 months) and treatment 
was ongoing in three patients (6%) at the time of analysis. 
Seventeen (34%) patients had disease control with che-
motherapy. Only two patients (4%) had partial response to 
uracil/tegafur treatment and 15 patients (30%) had stable 
disease. No complete response was observed (Table 2). For 
all patients, median PFS was 4.1 months (95% CI, 3.6–4.6 
months; Fig. 1) and median OS was 6.6 months (95% CI, 
4.5–8.6 months; Fig. 2). In univariate analysis with respect 
to initial staging (local vs. metastatic), primary tumour re-
section (present vs. not), organ involved like lung, liver, or 
peritoneal (present vs. not), sex (male vs. female), and age 
(> 60 vs. < 60) there was no correlation between these 
demographic parameters and median OS of the patients 
treated with uracil/tegafur therapy. 

There was a limited number of patients (n: 12; both for 
first cycle of chemotherapy due to ECOG 2 with comor-
bidities and for other chemotherapy cycles after grade 
3 or 4 toxicity) whose dose intensity for uracil/tegafur was 
reduced. In addition, during the follow-up, most of these 
patients had received the planned dosages of UFT. When 
we compared the survival outcome with respect to that, 
we found the median OS of the patients who had reduced 
dose intensity of UFT was 6.2 months (95% CI, 2.1–10.1 
months) whereas median OS of the patients who had 

standard dosage of UFT was 6.6 months (95% CI, 4.2–9.0 
months) (p = 0.44). 

When we analysed the OS time for all patients, from the 
start of first-line treatment, we found it to be 30.8 months 
(95% CI, 27.1–34.5; Fig. 3). According to their response to 
uracil/tegafur treatment, median survival of uracil/tega-
fur responders (patients with a partial response or stable 
disease; n: 17) was 7.7 months (95% CI, 4.1–11) compared 
with 3.4 months (95% CI, 2.9–3.7; Fig. 4) for uracil/tegafur 
refractory (patients with progressive disease; n = 33) pa-
tients. There was a statistically significant difference be-
tween these two groups (p < 0.001). 

The most common reason for treatment withdrawal 
was disease progression (n: 33; 66%). Grade 3 or 4 toxicity 
was seen in 20% (n: 10) of the patients while 60% (n: 6) of 
them required dose reductions. There was no death among 

Table 2. Treatment characteristics and efficacy of uracil/tegafur

n (%)

Initial treatment 

adjuvant-neoadjuvant chemotherapy

adjuvant radiotherapy 

diagnosed at metastatic stage

23 (46)

8 (16)

32 (64)

Surgical treatment

undergone surgical resection

palliative surgical procedures

the median DFS for operated patients 

(range) [months]

29 (58)
6 (12)

13 (4.9–56)

Response to uracil/tegafur

complete response 

partial response 

stable disease 

progression 

uracil/tegafur responders

uracil/tegafur refractory

0 (0)

2 (4)

15 (30)

33 (66)
17 (34)
33 (66)

Median PFS, months (95% CI) 4.1 (3.6–4.6)

Median OS, months (95% CI)

for all patients

uracil/tegafur responders 

uracil/tegafur refractory 

3rd line treatment with uracil/tegafur

4th line treatment with uracil/tegafur

6.6 (4.5–8.6)
7.7 (4.1–11)

3.4 (2.9–3.7)
7.0 (5.8–8.3)
6.6 (3.7–9.4)

DFS – disease-free survival; PFS – progression-free survival; OS – overall 
survival

Fig. 1. Median progression-free survival of uracil/tegafur treatment
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our patients related with uracil/tegafur and no patient was 
hospitalised because of grade 3 or 4 toxicities. The most 
common grade 3 or 4 toxicities were fatigue (14%). Table 3 
lists the common treatment-related toxicities. 

Discussion

In our study, the patients were heavily pretreated with 
a median of three major chemotherapy regimens for 
mCRC. Nevertheless, we found that the patients treated 
with uracil/tegafur had median PFS of 4.1 months and me-
dian OS of 6.6 months, respectively. The toxicity profile of 
the treatment was manageable and uracil/tegafur shows 
potential activity as a salvage therapy in mCRC patients 
who were treated with all approved standard therapies.

5-Fluorouracil is the cornerstone of treatment in the man-
agement of mCRC [26]. During the last two decades combi-
nations of 5-FU with irinotecan, oxaliplatin, and bevacizum-

Table 3. Toxicity of uracil/tegafur

Toxicity Grade
          1–2                3–4

Hematologic toxicity

anaemia 

neutropenia

thrombocytopenia 

9 (18%)

7 (14%)

6 (12%)

2 (4%)

2 (6%)

–

Non-hematologic toxicity

diarrhoea

nausea

vomiting 

mucositis 

fatigue 

hand-foot send

neuropathy 

14 (28%)

11 (22%)

5 (10%)

5 (10%)

14 (28%)

2 (4%)

4 (8%)

4 (8%)

1 (2%)

1 (2%)

2 (4%)

7 (14%)

–

1 (2%)

1.0

0.8

0.6

0.4

0.2

0.0

O
ve

ra
l s

ur
vi

va
l [

%
]

0 10 20 30 40 50 60 70 80
Months

Median overal survival 30.8 months 
(95% CI: 27.1–34.5)

Fig. 3. Median overall survival of the patients following all of the 
treatment
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ab have proven effective for first- and as well as second-line 
treatment of mCRC [15, 16]. In addition, recent studies have 
shown that treatment with cetuximab and panitumumab 
can improve survival in K-RAS wild type tumours [18–21]. 
The median OS has been extended to over 20 months when 
all available agents are administered during the course of 
the disease [27]. However, further treatment of patients 
who have progressed after all these agents and have good 
performance status remain unclear. With best supportive 
care only, median PFS of two months and OS of five months 
were reported for those patients [22].

Uracil/tegafur was generally found to be well tolerated 
and effective in patients with mCRC [14, 28]. However, the 
activity of uracil/tegafur in chemotherapy refractory pa-
tients is not clear. Besides, for heavily pretreated patients, 
there have been few reports about salvage therapy. The ra-
tionale for using uracil/tegafur in refractory patients is due 
to increased antineoplastic activity in tumour cells instead 
of healthy tissue as a result of increasing intratumoural 5-FU 
concentration. In patients pretreated with 5FU, irinotecan, 
and oxaliplatin, disease control rates and survivals were 
33.6% and 5 months with raltitrexed plus mitomycin-C, 
15% and 6.1 months with capecitabine, and 23.8% and 6.8 
months with capecitabine plus mitomycin-C [29–31]. Sin-
gle-agent capecitabine has recently been tried as a third- or 
even fourth-line treatment and has demonstrated a median 
TTP of 4 months and median OS of 5.2 months [32]. These 
results were similar to those from our study but with more 
frequent grade 3 or 4 toxicity, such as hand-foot syndrome 
(21%), diarrhoea (25%), and nausea (29%), which was ob-
served with capecitabine. Another oral 5-FU derivative S-1 
treatment showed a response rate of 15% in irinotecan- and 
oxaliplatin-resistant mCRC patients. Four patients who ob-
tained objective tumour response had median response 
duration of 200 days, suggesting that antitumor activity of 
S-1 was durable even in heavily pretreated patients once re-
sponse was induced. So, S-1 treatment showed efficiency 
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with favourable safety profiles even in a refractory setting 
[33]. Similar to S1, our results demonstrated that median 
OS and PFS were significantly superior in uracil/tegafur re-
sponders than in refractory patients.

Larsen et al. evaluated the combination of capecitabine 
and bevacizumab in heavily pre-treated mCRC patients, 
and this combination has resulted in a median PFS of 5.4 
months and median OS of 12.2 months [34]. In a recent 
study Vincenzi et al. determined the efficacy and safe-
ty of bevacizumab and 5-FU/folinic acid in patients who 
had received all other anticancer drugs available for the 
treatment of mCRC [35]. Median TTP was found to be four 
months and median OS was found nine months. Howev-
er, 21 (43%) patients required treatment delay or dose re-
duction. The median TTP was found to be 2 months and 
median OS was found to be 4.5 months in patients who 
required treatment delay or dose reduction. 

Regorafenib, a novel target agent, was evaluated in 
a phase III CORRECT trial in patients with advanced or 
metastatic CRC, who had received all currently approved 
standard therapies [22, 36]. The addition of regorafenib 
to best supportive care increased OS (6.4 vs. 5.0 months) 
and PFS (1.9 months vs. 1.7 months) when compared with 
best supportive care alone. However, although small-mol-
ecule tyrosine kinase inhibitor regorafenib has shown lit-
tle but significant OS benefit in patients with treatment 
refractory mCRC, the high cost of the treatment can lead 
to a considerable financial burden, and the toxicity of the 
drug can raise some concern (51% and 3% of the patients 
experienced grade 3 and 4 adverse events, respectively). 
On the other hand, despite the huge difference between 
regorafenib and uracil/tegafur in terms of treatment costs, 
both drugs seemed to have similar tolerability.

Grade 3/4 haematological and non-haematological ad-
verse events were uncommon in the present study. The 
most frequent grade 3/4 treatment-related adverse ef-
fects were neutropenia (6%), diarrhoea (8%) and fatigue 
(14%). However, grade 1/2 diarrhoea occurred in the ma-
jority (28%) of patients, indicating that it was effectively 
managed in most patients by supportive measures and 
anti-diarrheal medications. Hand-foot syndrome, which is 
a frequent side effect of infusional 5-FU and capecitabine, 
was never observed in our study. Frequent oral uracil/tega-
fur/LV dosing in our patients may be the reason for the 
absence of hand-foot syndrome.

In conclusion, despite its methodological limitations 
and small sample size, our study clearly indicates that sal-
vage treatment with single-agent uracil/tegafur may be 
considered in heavily pretreated mCRC patients because 
of its cost-effectiveness, safety profile, and feasibility.

The authors declare no conflict of interest.
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