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This study was aimed at evaluating the tolerance to an
intermittently administered oral UFT for hepatoceliular
carcinoma (HCC) with chronic liver disease (CLD). Ten
patients who had received curative therapy for HCC with
CLD (Child’s classification A or B) were randomly assigned
either an intermittent schedule (IS), oral administration of
UFT (130 mg/m?/b.i.d.) with 2 days rest a week, or a
continuous schedule (CS), consecutive administration of
UFT with the same dose. On day 12, the serum concentration
of 5-fluorouracil (5-FU) was measured. After 2 weeks rest, the
patients were switched to the other schedule for 10 weeks
and the concentration of 5-FU was measured on day 12. The
median values of the area under the curve (AUC) and
maximum concentration (Cpax) of 5-FU in IS and CS were
187.7 and 263.2 ng/ml/h, 57.1 and 93.0 ng/ml, respectively.
Both the AUC and Cp,, for IS were significantly lower than
those for CS. One IS patient had tolerable diarrhea, while
three of the CS patients had intolerable nausea and one had
hemorrhagic gastritis. IS seemed to be a suitable measure
for CLD. [«) 1998 Lippicott-Raven Publishers.]

Key words: Chronic liver disease, continuous administra-
tion, crossover trial, hepatocellular carcinoma, intermittent
administration, UFT.

Introduction

Recent advances in the treatment of hepatocellular
carcinoma (HCC) have provided useful therapeutic
options, such as percutaneous ethanol injection,
transcatheter arterial embolization, microwave coagu-
lation therapy, intra-arterial infusion chemotherapy
and radioimmunotherapy.'® The prognosis for HCC
remains poor, however, because of its frequent
recurrence.” The multicentric carcinogenesis of HCC
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and tumor spread via the portal vein are reportedly
related to its recurrence, resulting in a low survival
rate.'® Extrahepatic metastases were also found in a
study of hepatectomized cases.'' This fact suggests
that HCC had already developed systemic microme-
tastases at the time of diagnosis. Malignant tumors
were reported to be susceptible to drug-induced cure
when they were in an early stage of development.'?
Effective adjuvant measures against the recurrence of
HCC are therefore necessary in order to achieve a
good prognosis.

UFT is an oral anticancer agent composed of uracil
and ftorafur [precursor of 5-fluorouracil (5-FU)] at a
molar ratio of 4:1. It has been used extensively over the
past decade.'* '® Recently, UFT has been developed in
Western countries.”” Oral administration of UFT
achieves a comparable area under the curve (AUC) to
5-FU administered by protracted i.v. infusions.*®

UFT was reported to prevent hepatocarcinogen-
esis?! and to inhibit the progress of micrometasta-
sis.?? Patients with HCC complicated by chronic
liver disease (CLD) reportedly suffered, however,
from adverse reactions such as gastrointestinal
symptoms and hepatic encephalopathy due to
UFT.2*2% A standard schedule has not yet been
established for HCC patients with CLD. We designed
the schedule of UFT administration with 2 days rest
each week to promote good tolerance for patients
with HCC. The aim of this study was to establish the
optimal administration schedule for UFT through a
crossover trial, in which the serum concentrations of
5-FU, ftorafur and uracil were serially determined in
order to evaluate the pharmacokinetics and toler-
ability.
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Patients and methods
Patients

Ten HCC patients with CLD related to hepatitis C virus
were enrolled in this study between September 1995
and October 1996. All the patients were histologically
confirmed as having HCC and their informed consent
was obtained. They had previously undergone success-

Table 1. Background factors of the patients

ful therapy for HCC by hepatic resection (n=8) or
microwave coagulation (n=2). The eligible patients
had the following conditions: no history of treatment
for HCC within 6 weeks; age of 18-75 years;
performance status of <2 according to the Eastern
Cooperative Oncology Group criteria; requisite labora-
tory criteria as defined by total bilirubin of <2.0 mg/
dl, serum albumin of > 3.0 g/dl, a leukocyte count of
£3500/ul and platelet count of >70000/ul, and a

Case Age (years) Gender Total bilirubin (mg/dl) Albumin (mg/dl) Initial therapy
1 46 male 0.7 39 hepatectomy
2 70 male 0.5 35 hepatectomy
3 61 male 0.3 4.2 hepatectomy
4 57 female 07 41 MCT
5 63 male 1.2 34 hepatectomy
6 64 male 14 34 hepatectomy
7 63 male 0.6 38 hepatectomy
8 63 male 05 4.1 MCT
9 61 male 1.7 37 hepatectomy
10 61 male 15 42 hepatectomy
62 (46-70) male: 9 0.7 (0.3-1.7) 3.8 (3442 hepatectomy: 8
female: 1 MCT: 2

MCT, microwave coagulation therapy.
Data are shown as median (range).
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Figure 1. A schematic presentation of the schedule of this study. IS: intermittent schedule; CS: continuous schedule; [J: oral

administration of UFT; |: blood sampling.
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serum creatinine level of <1.5 mg/dl. During the
study period, no patient received any other anticancer
therapy, immune therapy or radiation. The patient
profiles are shown in Table 1.

Study protocol

The schedules of oral administration of UFT are
schematically shown in Figure 1. UFT was supplied
by Taiho Pharmaceutical (Tokyo, Japan) in the form of
100 mg capsules (referring to 100 mg of ftorafur).
Aota et al. reported that the concentrations of 5-FU in
HCC tissue were significantly higher in patients who
received oral UFT at 400 mg/day than in those who
received 300 mg/day.?® The doses of UFT used in this
study were therefore determined by the following
equation: dose of UFT =(400 mg/1.54) x patient’s
body surface area, where 1.54 is the standard body
surface area of Japanese. Accordingly, the dose of UFT
was set as 260 (400/1.54 =260) mg/mz/day and the
patients were to receive 130 mg/m? twice a day. The
calculated UFT dose was rounded off to the nearest
100 mg.'® The patients were randomized to the
following regimens: (i) intermittent schedule (IS), oral
administration of UFT (260 mg/m?/day) with 2 days rest
per week, or (ii) continuous schedule (CS), consecutive
administration of the same dose of UFT. On day 12, the
serum concentrations of 5-FU, ftorafur and uracil were
measured. After 2 weeks rest, each patient was to be
transferred to the other schedule for 10 weeks, and the
concentrations of 5-FU, ftorafur and uracil were
determined on day 12. The 2 day rest period was set
on the basis of Hobara’s report that the serum
concentrations of ftorafur administered to cirrhotic
patients were reduced to 1/16 with 2 days of rest.%® It
was also influenced by Sadahiro’s study which showed
that setting a 2 day rest period in the administration of
UFT decreased adverse reactions in Yoshida sarcoma
bearing rats.?” The concentrations of 5-FU, ftorafur and
uracil were measured by high-pressure liquid chroma-
tography or GLC-mass spectrometry.?® On day 12,
blood samples were collected 30 min before the
administration of UFT, and 1, 2, 3 and 6 h after
administration in order to measure the area under the
curve (AUCy_g 1. The patients were kept under careful
observation during the study for their general condition
and drug tolerance.

Statistical analysis

Data were expressed as the median (range). The
Wilcoxon signed-rank test, Mann-Whitney U-test and
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Fisher’'s exact probability test were used as appro-
priate. A statistically significant difference was con-
firmed at p <0.05.

Results

No patients showed recurrence of HCC during the
study period. Crossover determinations were per-
formed in eight patients. Two patients were unable
to undergo the crossover trial because case 9 was
complicated by hemorrhagic gastritis 5 days after the
CS period and case 10 had not had the blood drawn on
day 12 in CS. Consequently, nine CS and IS cases were
included among the enrolled patients.

Figures 2, 3 and 4 show comparisons of the levels of
the AUC, maximum concentration (Cna,0) and trough
of 5-FU, ftorafur and uracil in the CS and IS groups for
the eight patients who successfully underwent the
crossover study. The AUC and C,, of 5-FU, and the
AUC of ftorafur were significantly lower in the IS
group than in the CS group.
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Figure 2. Comparisons of the levels of the AUC, C,..x and

trough of 5-FU. The AUC and G, were significantly lower
in the IS compared to those in the CS. NS: not significant.
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Figure 3. Comparisons of the levels of the AUC, Crax and
trough of ftorafur. The AUC was significantly lower in the IS
compared to that in the CS. NS: not significant.

Adverse reactions

The enrolled patients were divided into toxic (patients
with adverse reaction) and non-toxic (patients without
adverse reaction) groups. As shown in Table 2, the
toxic group had a higher AUC of 5-FU as compared
with the non-toxic group. CS patients were observed
more frequently in the toxic group than in the non-
toxic group. However, no statistical differences
between the two groups were found. One patient in
the IS group had tolerable diarrhea, while three of the
patients in the CS group had intolerable nausea and
one had hemorrhagic gastritis.

Discussion

This study demonstrated that the present pharmaco-
kinetic profiles of the IS patients were similar to
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Figure 4. Comparisons of the levels of the AUC, Cnax and
trough of uracil. NS: not significant.

those of the patients without CLD;'® Meropol et al.

reported that in patients with several advanced
cancers without CLD treated with oral UFT
(350 mg/m?/day), the AUC of 5-FU was 182 ng/ml/
h (AUC in the present study was 189.2 ng/mli/h). The
IS patients tolerated this trial, while the CS group was
associated with intolerable adverse reaction. Inter-
mittent administration of UFT may therefore be an
adequate treatment for patients with CLD. Une et al.
reported that oral administration of UFT (200 mg
b.i.d.) 5 days a week was tolerable for patients with
HCC treated by hepatectomy.?® They also reported
that sufficient concentrations of 5-FU in the tumor
tissues were obtained in the pilot study.

In case 9, who developed hemorrhagic gastritis, the
level of Cpax Of 5-FU was 193.1 ng/ml. This value was
almost two times the median concentration for CS
patients. Thus, monitoring of the levels of 5-FU may be
of help in avoiding adverse reactions. Moreover, the
patient had a past history of gastric ulcer, which may
affect the emergence of the complication. A prophy-
lactic gastric medication may be necessary in such a
case.
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Table 2. Comparisons of the factors between the toxic and non-toxic groups

Factor Toxic group Non-toxic group P

AUC of 5-FU (ng/mih) 262.9 198.4 NS®

[median (range)) (213.2-298.8) (78.0-704.5)

Type of schedule

[number (%))
intermittent 1 (20) 8 (61) NSP
continuous 4 (80) 5 (39)

Toxic group: patients with adverse reaction.

Non-toxic group: patients without adverse reaction.

SMann—Whitney L-est.

bFisher's exact probability.

Ikeda et al. reported that oral administration of  References

UFT (200 mg/body/day) as adjuvant chemotherapy
did not enhance the survival time of patients with
HCC who underwent transcatheter arterial emboliza-
tion.”* The Tokyo Liver Cancer Study Group con-
ducted an unsatisfactory phase II study of oral UFT
(400 mg/m?/day) in patients with HCC and showed a
high incidence of adverse gastrointestinal reactions.?
In the present trial, the hepatic function was
relatively well preserved (the median levels of serum
bilirubin and albumin were 0.7 and 3.8 mg/dl,
respectively) in patients who tolerated surgical
treatment by hepatic resection and microwave
coagulation. Patients without severe CLD may there-
fore be good candidates for oral administration of
UFT.

As shown by the comparisons of the Cy,, and
trough levels of 5-FU and ftorafur, the concentrations
of ftorafur were more constant over the dosing
interval than the concentrations of 5-FU. These data
may indicate the suitability of ftorafur as a prodrug
for 5-FU.

Conclusion

Oral administration of UFT (260 mg/m?*/day) 5 days a
week seemed to be a suitable method for patients with
CLD. Further investigation is thought to be necessary
to elucidate whether this schedule can be tolerated
over long periods and can reduce the recurrence of
HCC, achieving a good prognosis for HCC.
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