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Abstract The oral chemotherapeutic agent tegafur/uracil (UFT®) is the first of a new
class of anticancer drugs called dihydropyrimidine dehydrogenase inhibitory
fluoropyrimidines. Tegafur/uracil combines uracil with the fluorouracil prodrug
tegafur in a 4 : 1 molar ratio. Uracil competitively inhibits the degradation of
fluorouracil, which results in the concentration of fluorouracil remaining at sus-
tained levels in both plasma and tumour. Tegafur/uracil has been commercially
available in Japan since 1983 and examined extensively in various tumours. Trials
conducted in the US have focused on the combination of tegafur/uracil plus
calcium folinate (calcium leucovorin) [ORZEL®]. Several phase I and II trials
have evaluated the maximum tolerated dose, pharmacokinetics, efficacy, and
safety of this combination in the treatment of colorectal cancer. Results have
shown that tegafur/uracil at 300 mg/m2/day in divided doses given every 8 hours
for 28 days provides prolonged exposure to fluorouracil. Furthermore,
tegafur/uracil + calcium folinate is well tolerated, with dose-limiting toxicity
manifesting as diarrhoea. Compared with intravenous fluorouracil plus folinic
acid (leucovorin) regimens, tegafur/uracil + calcium folinate has similar efficacy
with less toxicity and is more convenient because it is an oral regimen. Early
studies have also shown potential cost savings because of fewer complications.
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Colorectal cancer is the third leading cause of
cancer mortality in males and females in the US,
with an estimated 131 600 new cases and 55 500
deaths in 1998.[1] Even though the majority of tu-
mours are surgically resectable at the time of diag-
nosis, disease in more than 50% of these patients
will recur and require further treatment.
Fluorouracil is the most widely prescribed anti-

neoplastic drug for the treatment of advanced colo-
rectal cancer and is currently the only recom-
mended agent for use as adjuvant chemotherapy
in stage II and III disease.[2] It is primarily given as
an intravenous infusion and frequently combined

with folinic acid (leucovorin), which acts as a
biochemical modulator of fluorouracil. Some stud-
ies have suggested that a prolonged fluorouracil
infusion results in superior response rates and
may even increase median survival compared with
that produced by bolus fluorouracil regimens.[3-5]
However, protracted intravenous infusions may be
expensive because they require the insertion of
central intravenous catheters and the use of
portable infusion pumps. In addition, catheter-
related complications of venous thrombosis, cath-
eter slippage, and infection can be noted in 30% of
patients, requiring catheter replacement in 11% of



all patients.[6] An oral regimen that provides con-
tinuous fluorouracil exposure for prolonged periods
of time without such complications would be an
improvement over existing treatments.

1. History of Tegafur/Uracil

Synthesised more than 30 years ago by Hiller et
al.,[7] tegafur is a prodrug of fluorouracil. Initial
trials of tegafur in the US evaluated short-duration
intravenous dosages, which resulted in high peak
plasma concentrations of tegafur and fluorouracil
but unacceptable toxicity. Toxic reactions con-
sisted of myelosuppression, diarrhoea, and central
nervous system toxicity. This unfavourable toxic-
ity profile led to the abandonment of tegafur devel-
opment in the US for more than 2 decades.[8-10]
In contrast to the US experience, Japanese in-

vestigators used low dose oral schedules of tegafur
over prolonged periods and obtained moderate ef-
ficacy in gastric, colon, and breast cancers, with min-
imal neutropenia and oral mucositis observed.[11,12]
Tegafur/uracil (UFT®) is an oral antineoplastic
drug that combines uracil and tegafur in a 4 : 1 mo-
lar ratio.[13,14] Fluorouracil is generated from
tegafur and is subsequently modulated by uracil,
which in vitro competitively inhibits the enzyme
dihydropyrimidine dehydrogenase (DPD).[15,16]
Tegafur/uracil is therefore the first in a new class
of anticancer agents called DPD inhibitory
fluoropyrimidines. Since early 1980, tegafur/uracil
has been largely studied in, and used to treat, solid
tumours in Japan,[17] where it was approved in
1983 for use in a variety of solid tumours. In 1990
US investigators initiated phase I trials of single
agent tegafur/uracil,[18] with subsequent phase I
trials combining tegafur/uracil with oral calcium
folinate (calcium leucovorin) [ORZEL®] in at-
tempts to biochemically modulate the fluorouracil
generated from tegafur/uracil by calcium folin-
ate.[19] Treatment with tegafur/uracil + calcium
folinate therefore provides dual-modulated fluoro-
pyrimidine therapy, i.e. modulation by both uracil
and calcium folinate.

2. Pharmacology

Tegafur is slowly metabolised to fluorouracil,
primarily by the hepatic microsomal cytochrome
P450 pathway.[20] The resultant agent has the same
metabolism and cytotoxic activity as intravenous
fluorouracil. In vivo, fluorouracil is metabolised
to 2 active nucleotides: fluorodeoxyuridine
monophosphate, which forms a complex with
thymidylate synthase that affects DNA synthesis,
and fluorouridine triphosphate, which is integrated
into cellular RNA and may alter its processing and
function.[12,21,22] As hypothesised, tegafur/uracil
produced higher concentrations of fluorouracil in
breast and gastric tumours than did single agent
tegafur.[23,24] In addition, increased antitumour ac-
tivity, characterised by increased response rates,
was also demonstrated.[25,26]
The modulation of fluorouracil by calcium

folinate is characterised by the stabilisation of the
fluorodeoxyuridylate-thymidylate synthase cova-
lent ternary complex in the presence of 5,10-methy-
lene tetrahydrofolate. This modulation increases
inhibition of the enzyme thymidylate synthase in
the DNA synthetic pathway, which enhances the
cytotoxic activity of fluorouracil.[21,27-29] Uracil
and calcium folinate provide a double modulation
of the fluorouracil generated from tegafur. This
combination has been demonstrated to be superior
to tegafur/uracil alone in rats bearing subcutaneous
advanced colorectal tumours,[27] and to increase
the degree of thymidylate synthase inhibition in
patients with gastric cancer.[30]

3. Pharmacokinetics

Initial phase I studies evaluated the pharmaco-
kinetics of tegafur, uracil, and fluorouracil after ad-
ministration of tegafur/uracil to 21 patients with
solid tumours (Dr D.H. Ho, University of Texas
M.D. Anderson Cancer Center, personal commu-
nication). Two schedules were studied: a 5-day
course with doses starting at 360 mg/m2/day and
escalating to 900 mg/m2/day, and a 28-day course
with doses starting at 180 mg/m2/day and escalat-
ing to 450 mg/m2/day. The total daily dose was
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divided into 3 doses, with one dose given every 8
hours. Plasma concentrations were highest for
tegafur, followed by uracil and fluorouracil. Peak
plasma concentrations of fluorouracil were
achieved between 0.5 and 2 hours after the dose.
The pharmacokinetics of intravenous fluoroura-

cil were compared with those of oral tegafur/uracil
administered in an equimolar dosage in 10 pa-
tients.[31] Patients first received a continuous intra-
venous infusion of fluorouracil at 250 mg/m2/day
over 5 days, followed by a washout period of 1
week, and tegafur/uracil at 370 mg/m2/day. Fol-
lowing the initiation of the intravenous fluoroura-
cil, plasma levels rapidly achieved a steady-state
concentration of 0.08 mg/L, which was maintained
for the 5 days. After the administration of
tegafur/uracil, the mean peak plasma concentra-
tion of fluorouracil ranged from 0.3 to 0.35 mg/L
in the first 5 days and reached 0.44 mg/L by day
25. Although the fluorouracil area under the
plasma concentration-time curve (AUC) was
greater for the intravenous infusion on day 1, by
day 5, it was similar for both regimens. These stud-
ies indicate that tegafur/uracil delivers higher peak
plasma concentrations of fluorouracil and similar
systemic exposure compared with an equimolar
dosage of continuously infused fluorouracil.

4. Dose-Ranging Trials

4.1 Single Agent Tegafur/Uracil

Initial phase I trials of single agent tegafur/ura-
cil included 2 schedules: 5 days of drug adminis-
tration repeated every 21 days, and 28 days of drug

administration repeated every 35 days.[18] The
daily dose of tegafur/uracil was given in 3 doses
every 8 hours. In the 5-day schedule, doses
ranging from 360 to 900 mg/m2/day were evalu-
ated. Dose-limiting toxicity (DLT) was seen at
900 mg/m2/day, manifesting as grade 4 granulo-
cytopenia in 4 of 5 patients. Grade 4 granulo-
cytopenia developed in only 1 of 8 patients treated
at 800 mg/m2/day (recommended phase II dose).
In the 28-day schedule, doses from 180 to 450
mg/m2/day were evaluated. A steep dose-toxicity
relationship was seen, with DLT occurring at doses
above 360 mg/m2/day and manifesting as grades 3
and 4 diarrhoea. Because the DLT occurred above
but not at 360 mg/m2/day, this dose was selected
for future phase II trials.

4.2 Tegafur/Uracil + Calcium Folinate

Although initial phase I studies have evaluated
tegafur/uracil as a single agent, further studies
have concentrated on tegafur/uracil + calcium
folinate. Four large institutions in the US con-
ducted similar phase I trials of tegafur/uracil + cal-
cium folinate, given in 3 daily doses at 8-hour in-
tervals (table I).[19,32-35] As in the single agent
tegafur/uracil trials, the DLT manifested as diar-
rhoea and occurred at doses between 350 and 400
mg/m2/day. Attempts at reducing the duration of
treatment by using a 14-day schedule did not allow
a substantially higher dose of tegafur/uracil.[32,36]

5. Phase II Trials in Colorectal Cancer

In 1993 a phase II trial of tegafur/uracil + cal-
cium folinate was initiated atM.D. Anderson Cancer

Table I. Phase I trials of tegafur/uracil + calcium folinate (calcium leucovorin) [ORZEL®] in the US

Institution MTD of tegafur/uracil
(mg/m2/day)

Length of each course
(days)

Calcium folinate dose
(mg/day)

No. of patients

MDACC[18] 300 28 150 38

MDACC[32] 350 14 150 14
RPCI[33] 350 28 150 18

USC[34] 350 28 15 15

MSKCC[35] 250 28 15 21
MDACC = University of Texas M.D. Anderson Cancer Center (Houston, TX); MSKCC = Memorial Sloan-Kettering Cancer Center (New
York City, NY); MTD = maximum tolerated dose; RPCI = Roswell Park Cancer Institute (Buffalo, NY); USC = University of Southern
California (Los Angeles, CA).
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Center.[19] 45 patients were enrolled in this trial; all
had measurable disease and no prior chemotherapy
for metastatic colorectal cancer. The first 7 patients
received tegafur/uracil 350 mg/m2/day + calcium
folinate 150 mg/day for 28 days. However, pro-
longed grade 3 diarrhoea developed in 5 of these
patients. Subsequent patients were treated with
tegafur/uracil at 300 mg/m2/day + calcium folinate
150 mg/day. The toxic effects of the 2 doses are
compared in table II. The lower dose was associ-
ated with less grade 3 diarrhoea, which occurred in
only 11% of patients compared with 71% observed
at the higher dose. No significant neutropenia,
thrombocytopenia, hand-foot syndrome, mucos-
itis, or alopecia was seen.
Treatment delays in the group given tegafur/

uracil 300 mg/m2/day were insignificant, with only
11 of 127 courses being interrupted for 5 to 10 days
and only one being interrupted for more than 10
days. This was in contrast to patients treated with
tegafur/uracil 350 mg/m2/day, in whom 20% of
courses were delayed for more than 10 days.
Among the 38 patients treated with 300

mg/m2/day, there were 15 partial responses (39%)
and one complete response (3%).[19] Among the 7
patients treated with 350 mg/m2/day, there were 3
partial responses. The overall response rate for the
combined group was 42% (95% confidence inter-
val: 28 to 58%). Responses were seen in liver, lung,
and bones. Median survival of patients entered in

this trial was 16 months. Subsequent trials of
tegafur/uracil + calcium folinate have used a cal-
cium folinate dosage of 75 or 90 mg/day (25 to
30mg every 8 hours), because of the saturable oral
absorption of calcium folinate when the dose ex-
ceeds 25mg.[37]
An additional phase II trial included 21 patients

with advanced colorectal cancer who received
tegafur/uracil at 350mg/m2/day plus calcium folin-
ate at 15 mg/day, with each drug given in 3 daily
doses every 8 hours for 28 days followed by a
1-week rest.[35] Of 20 assessable patients, a com-
plete response was seen in one patient and partial
responses in 4, giving an overall response rate of
25%. The most commonly observed adverse effect
was diarrhoea (grade 3 in 3 patients and grade 4 in
one patient).
Several international phase II trials using differ-

ent regimens have been conducted in patients with
colorectal cancer.[38,39] Subsequent trials of
tegafur/uracil + calcium folinate have used a cal-
cium folinate dose of 75 or 90 mg/day (25 to 30mg
every 8 hours), because of the saturable oral ab-
sorption of calcium folinate when the dose exceeds
25mg.[37] These regimens have focused on admin-
istering tegafur/uracil and calcium folinate over 14
days, with each drug given twice daily. Objective
response rates ranged from 25 to 40%, corroborat-
ing the response rates observed in the US studies.
The Oncopaz clinical trial group in Spain eval-

uated tegafur/uracil + calcium folinate in elderly
patients (aged more than 70 years; median age, 74
years) with advanced colorectal cancer.[40] They
observed an overall response rate of 29%, with di-
arrhoea as the major toxicity (10% grade 3 or 4).
Tegafur/uracil + calcium folinate was found to be
well tolerated and feasible as outpatient treatment
for elderly patients.
The treatment of localised rectal cancer has con-

ventionally combined the use of protracted intrave-
nous fluorouracil with radiotherapy.[41] Investiga-
tors at M.D. Anderson are currently conducting a
phase I trial in which tegafur/uracil + calcium folin-
ate will be administered concurrently with pelvic
irradiation. Four to 6 weeks after the completion of

Table II. Comparison of grade 3/4 adverse effects in patients
treated with tegafur/uracil + calcium folinate (calcium leucovorin)
[ORZEL®]a

Grade 3/4 adverse
effects

Tegafur/uracil dose
350 mg/m2/day
[n = 7]
(% of patients)

300 mg/m2/day
[n = 38]
(% of patients)

Diarrhoea 71 11
Nausea 14 0
Vomiting 14 5
Abdominal cramping 0 3
Anorexia 14 0
Fatigue 14 5
a This phase II trial was conducted at University of Texas M.D.

Anderson Cancer Center, Houston, Texas. The calcium
folinate dose was 150 mg/day. Daily doses of tegafur/uracil
and calcium folinate were divided and administered every
8 hours.
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pelvic irradiation, patients will undergo definitive
surgery followed by 4 more courses of tegafur/
uracil + calcium folinate.[42]

6. Phase III Trials in Colorectal Cancer

The results obtained in phase II trials led to
the initiation of two large phase III trials of
tegafur/uracil + calcium folinate as first-line treat-
ment for metastatic colorectal cancer in North
America and Europe. These trials compare
tegafur/uracil + calcium folinate versus a 5-day
intravenous bolus fluorouracil and folinic acid
regimen. The trials are using tegafur/uracil at
300 mg/m2/day plus calcium folinate at 75 to 90
mg/day, with both drugs given in 3 daily doses at
8-hour intervals for 28 days, with a 1-week rest
between courses. These doses were selected be-
cause of their favourable toxicity profiles and re-
sponse rates, as observed in phase II trials.[19] A
phase III trial which has enrolled 816 patients has
survival as the primary end-point. In addition to
evaluating efficacy (survival, response rates, time
to progression) and toxicity, this trial also will
compare quality of life, control of disease symp-
toms, and pharmacoeconomics of the 2 treatments.
An additional phase III trial has completed patient
accrual. The National Surgical Adjuvant Breast
and Bowel Project (NSABP) [NSABP C-06] is
comparing tegafur/uracil + calcium folinate with
weekly infusions of fluorouracil and folinic acid in
the adjuvant treatment of patients with surgically
resected stage II and III colon cancer. A total of
1500 patients have been enrolled, and 5-year dis-
ease-free survival and overall survival are the pri-
mary end-points.

7. Pharmacoeconomics

Tegafur/uracil + calcium folinate may have the
potential to reduce the overall treatment costs,
through reductions in both toxicity and hospitalisa-
tion, for the management of toxicities. Administra-
tion costs are also reduced.
Investigators in Brazil and Argentina recently

compared the pharmacoeconomics of tegafur/
uracil versus intravenous fluorouracil in the treat-

ment of metastatic colorectal cancer.[43] A panel of
experts from each country developed amodel iden-
tifying clinical practices associated with chemo-
therapy administration and adverse effects man-
agement. These models were then evaluated for
resource utilisation trends. Cost data were derived
from a survey of local healthcare institutions.
These data were used to calculate the average cost
per patient receiving 6 cycles of intravenous fluo-
rouracil with levamisole and/or folinic acid versus
the cost per patient receiving an oral regimen of
tegafur/uracil + calcium folinate. In both countries
cost savings are noted for the use of tegafur/uracil
+ calcium folinate compared with intravenous flu-
orouracil plus levamisole and/or folinic acid. The
differences were attributed to lower costs for man-
aging adverse effects and drug administration.

8. Summary

Tegafur/uracil + calcium folinate has been
shown to be a convenient, well tolerated, and ef-
fective treatment regimen for advanced colorectal
cancer.[19,35] Tegafur/uracil + calcium folinate pro-
duces a higher concentration of fluorouracil in
plasma compared with equimolar doses of pro-
tracted intravenous fluorouracil and produces sim-
ilar total drug exposure as measured by the AUC.
The recommended tegafur/uracil + calcium folin-

ate dose (300mg tegafur/uracil per m2/day divided
into 3 doses given every 8 hours for 28 days, com-
bined with calcium folinate, 25 to 30mg every 8
hours) is well tolerated. The primary toxic effect is
diarrhoea (generally grade 2), which can be man-
aged by eliminating several doses with subsequent
toxicity resolution. In addition, unlike toxic effects
produced by intravenous fluorouracil regimens,
neutropenia is uncommon in patients treated with
tegafur/uracil + calcium folinate. Potential advan-
tages of this oral regimen compared with intrave-
nous bolus fluorouracil plus folinic acid are
summarised below:
• Convenience
• Fewer office visits
• Fewer venous punctures
• Reduced neutropenia
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• Fewer hospitalisations for toxicity manage-
ment

• Reduced oral mucositis
• Reduced frequency of laboratory tests.
Tegafur/uracil + calcium folinate can be easily

administered in the outpatient setting, resulting in
potential cost savings, convenience for patients
and, possibly, improved quality of life.

References
1. Landis S, Murray T, Bolden S, et al. Cancer Statistics, 1998. CA

Cancer J Clin 1998; 48: 6-29
2. Moertel C, Fleming T, MacDonald J, et al. Fluorouracil plus

levamisole as effective adjuvant therapy after resection of
stage III colon carcinoma: a final report. Ann Intern Med
1995; 122: 321-6

3. Lokich J, Ahlgren J, Gullo J, et al. A prospective randomized
comparison of continuous infusion fluorouracil with a con-
ventional bolus schedule in metastatic colorectal carcinoma:
a Mid-Atlantic Oncology Program study. J Clin Oncol 1989;
7: 425-32

4. Leichman C, Fleming T, Muggia F, et al. Phase II study of
fluorouracil and its modulation in advanced colorectal cancer:
a Southwest Oncology Group study. J Clin Oncol 1995; 13:
1303-11

5. The Meta-analysis Group in Cancer. Efficacy of intravenous
continuous infusion of fluorouracil compared with bolus ad-
ministration in advanced colorectal cancer. J Clin Oncol 1998;
16: 301-8

6. Hill M, Norman A, Cunningham D, et al. Impact of protracted
venous infusion fluorouracil with or without interferon alpha-
2b on tumor response, survival, and quality of life in advanced
colorectal cancer. J Clin Oncol 1995; 13: 2317-23

7. Hiller S, Zhuk R, Lidak M. Analogs of pyridine nucleosides.
Dokl Adad Nauk SSSR 1967; 176: 332-5

8. Friedman M, Ignoffo R. A review of the United States clinical
experience of the fluoropyrimidine, ftorafur (NSC-148958).
Cancer Treat Rev 1980; 7: 205-13

9. Buroker T, Padilla F, Groppe C, et al. Phase II evaluation of
ftorafur in previously untreated colorectal cancer: a South-
west Oncology Group study. Cancer 1979; 44: 48-51

10. Valdivieso M, Bodey G, Gottlieb J, et al. Clinical evaluation of
ftorafur (pyrimidine-deoxyribose N1-2’-furanidyl-5-fluoro-
uracil). Cancer Res 1976; 36: 1821-4

11. Ansfield F, Kallas G, Singson J. Phase I-II studies of oral tegafur
(ftorafur). J Clin Oncol 1983; 1: 107-10

12. Taguchi T. Clinical application of biochemical modulation in
cancer chemotherapy: biochemical modulation for 5-FU. On-
cology 1997; 54 Suppl. 1: 12-8

13. Fujii S, Kitano S, Ikenaka K, et al. Studies on coadministration
of uracil or cytosine on antitumor activity of FT-207 or 5-FU
derivatives. Jpn J Cancer Chemother 1979; 6: 377-84

14. Fujii S, Ikenaka K, Fukushima M, et al. Effect of coadministra-
tion of uracil or cytosine on the anti-tumor activity of clinical
doses of 1-(2-tetrahydrofuryl)-5-fluorouracil and level of 5-
fluorouracil in rodents. Gann 1979; 70: 209-14

15. Fujii S, Ikenaka K, Fukushima M, et al. Effect of uracil and its
derivatives on antitumor activity of 5-fluorouracil and 1-(2-
tetrahydrofuryl)-5-fluorouracil. Gann 1978; 69: 763-72

16. Watanabe H, Yamamoto S, Naito T. Clinical results of oral UFT
therapy under cooperative study. Jpn J Cancer Chemother
1980; 7: 1588-96

17. Taguchi T. Experience with UFT in Japan. Oncology 1997; 11
Suppl. 10: 30-4

18. Pazdur R, Lassere Y, Diaz-Canton E, et al. Phase I trials of
uracil-tegafur (UFT) using 5 and 28 day administration sched-
ules: demonstration of schedule-dependent toxicities. Anti-
cancer Drugs 1996; 7: 728-33

19. Pazdur R, Lassere Y, Rhodes V, et al. Phase II trial of uracil and
tegafur plus oral leucovorin: an effective oral regimen in the
treatment of metastatic colorectal carcinoma. J Clin Oncol
1994; 12: 2296-300

20. Au J-S, Sadee W. Activation of ftorafur [R,S-1-(tetrahydro-2-
furanyl)-5-fluorouracil] to 5-fluorouracil and γ-butyro-
lactone. Cancer Res 1980; 40 Pt 1: 2814-9

21. Grem J. 5-Fluoropyrimidines. In: Chabner B, Longo D, editors.
Cancer chemotherapy and biotherapy: principles and practice.
Philadelphia: Lippincott-Raven, 1996: 149-211

22. Lockshin A, Danenberg P. Biochemical factors affecting the
tightness of 5-fluorodeoxyuridylate binding to human thym-
idylate synthetase. Biochem Pharmacol 1981; 30: 247-57

23. Suemasu K, Nomoto C, Higashi Y. Concentrations of 5-FU
level in the tissue and blood of patients with breast cancer by
preoperative administration of UFT. Gan To Kagaku Ryoho
1982; 9: 667-71

24. Tsujimoto T, Sakai S, Murata M, et al. Concentrations of 5-FU
in the tissue and serum of patients with head and neck malig-
nant tumors by preoperative administration of UFT. Jpn J
Cancer Chemother 1983; 10: 78-83

25. Nakajima O, Ihara K, Isoda T, et al. Phase I and II studies on a
mixture of 1-(2-tetrahydrofuryl)-5-fluorouracil and uracil
(UFT). Cancer Chemother 1980; 7: 1558

26. Maeda M, Izumi A, Hamazoe R. Intratumorous 5-FU concen-
trations after coadministration of FT-207 with uracil [in Jap-
anese]. Igaku No Ayumi 1981; 116: 97

27. Rustum Y. Mechanism-based improvement in the therapeutic
selectivity of 5-FU prodrug alone and under conditions of
metabolic modulation. Oncology 1997; 54 Suppl. 1: 7-11

28. Poon M, O’Connell M, Moertel C, et al. Biochemical modula-
tion of fluorouracil: evidence of significant improvement of
survival and quality of life in patients with advanced colorec-
tal carcinoma. J Clin Oncol 1989; 7: 1407-18

29. Advanced Colorectal Cancer Meta-Analysis Project. Modula-
tion of fluorouracil by leucovorin in patients with advanced
colorectal cancer: evidence in terms of response rate. J Clin
Oncol 1992; 10: 896-903

30. Ichikura T, Tomimatsu S, Okusa Y, et al. Thymidylate synthase
inhibition by an oral regimen consisting of tegafur-uracil
(UFT) and low-dose leucovorin for patients with gastric can-
cer. Cancer Chemother Pharmacol 1996; 38: 401-5

31. Pazdur R, Ho D, Covington W, et al. Comparative steady state
pharmacokinetics of oral UFT versus protracted intravenous
5-fluorouracil. Proc Am Soc Clin Oncol 1996; 15: 474A

32. Pazdur R, Lassere Y, Diaz-Canton E. Phase I trial of uracil-
tegafur (UFT) plus oral leucovorin: 14-day schedule. Invest
New Drugs 1997; 15: 123-8

33. Meropol N, Rustum Y, Petrelli N, et al. A phase I and pharma-
cokinetic study of oral uracil, ftorafur, and leucovorin in pa-
tients with advanced cancer. Cancer Chemother Pharmacol
1996; 37: 581-6

34. Muggia F, Wu X, Spicer D, et al. Phase I and pharmacokinetic
study of oral UFT, a combination of the 5-fluorouracil pro-
drug tegafur and uracil. Clin Cancer Res 1996; 2: 1461-7

82 Hoff et al.

© Adis International Limited. All rights reserved. Drugs 1999; 58 Suppl. 3



35. Saltz L, Leichman C, Young C, et al. A fixed-ratio combination
of uracil and ftorafur (UFT) with low dose leucovorin. An
active oral regimen for advanced colorectal cancer. Cancer
1995; 75: 782-5

36. Jaiyesimi I, Pazdur R, Rhodes V, et al. Phase I study of tegafur
plus uracil coadministered with oral leucovorin. Proc Am Soc
Clin Oncol 1994; 13: 164A

37. Priest D, Schmitz J, Bunni M, et al. Pharmacokinetics of
leucovorin metabolites in human plasma as a function of dose
administered orally and intravenously. J Natl Cancer Inst
1991; 83: 1806-12

38. Gonzalez-Baron M, Feliu J, de la Gandara I, et al. Efficacy of
oral tegafur modulation by uracil and leucovorin in advanced
colorectal cancer. A phase II study. Eur J Cancer 1995; 31A:
2215-9

39. Sanchiz F, Milla A. Tegafur-uracil (UFT) plus folinic acid in
advanced rectal cancer. Jpn J Clin Oncol 1994; 24: 322-6

40. Feliu J, Gonzalez-BaronM, Espinosa E, et al. Uracil and tegafur
modulated with leucovorin: an effective regimen with low
toxicity for the treatment of colorectal carcinoma in the el-
derly. Oncopaz Cooperative Group. Cancer 1997; 79: 1884-9

41. Krook J, Moertel C, Gunderson L, et al. Effective surgical ad-
juvant therapy for high risk rectal carcinoma. N Engl J Med
1991; 324: 709-15

42. Diaz-Canton E, Pazdur R. Preoperative combined oral UFT
plus leucovorin and radiation therapy for rectal cancer. On-
cology 1997; 11: 58-60

43. Murad A, de Andrade C, Delfino C, et al. Pharmacoeconomic
evaluation of tegafur-uracil (UFT) vs fluorouracil for the
management of colorectal cancer in Brazil and Argentina.
Clin Drug Invest 1997; 13: 90-8

Correspondence and reprints: Dr Richard Pazdur, Food and
Drug Administration, Division of Oncology Drug Prod-
ucts, 5600 Fishers Lane, HFD-150, Rockville, MD 20857,
USA.
E-mail: rpazdur@notes.mdacc.tmc.edu

Tegafur/Uracil + Calcium Folinate in Colorectal Cancer 83

© Adis International Limited. All rights reserved. Drugs 1999; 58 Suppl. 3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


