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ORAL FTORAFUR VERSUS INTRAVENOUS 5-FLUOROURACIL

A comparative study in patients with colorectal cancer

E. ANDERSEN and H. PEDERSEN

Abstract

The toxicities of oral Ftorafur (1 g/m¥day 1-21) and intrave-
nous S-fluorouracil (5-FU) (500 mg/m?*/day 1-5) were compared in
a prospective randomized study in patients with colorectal can-
cer. The treatment courses were repeated every 6th week. Leu-
copenia was more common after 5-FU. Leucocyte nadir in con-
nection with first treatment cycle was on average seen on day 15
in patients receiving 5-FU and on day 28 in patients receiving
Ftorafur. Significantly more patients on 5-FU developed stomati-
tis. There was no difference in the number of patients with
diarrhea or nausea/vomiting. Median survival and response rates
were not significantly different after the two treatment schedules.
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Patients with advanced colorectal cancer often receive
5-fluorouracil (5-FU) given intravenously (i.v.) as bolus
injection or as prolonged infusion. The average reported
response rate is about 15-20%, with a range of 8-80%
(10, 11, 13, 15). No single agent or multiple drug therapy
has shown to be superior to 5-FU (10, 13, 15). 5-FU given
as bolus injection causes bone marrow toxicity as well as
gastrointestinal (G1) toxicity (nausea, vomiting, diarrhea,
stomatitis), with bone marrow toxicity as dose limiting
factor. When 5-FU is given as constant infusion the hema-
tologic toxicity is markedly reduced while the GI toxicity
is still present, with stomatitis as dose limiting factor (13).

Ftorafur (1-(tetrahydrofuran-2-yl)-5-FU), a fluorinated
pyrimidine analog to 5-FU, is slowly metabolized in the
organism to 5-FU and other derivatives with cytotoxic
activity (5, 9, 12). If Ftorafur is given i.v. as bolus injec-
tion it has dose-dependent GI toxic effects (nausea/vomit-
ing, anorexia, diarrhea, stomatitis) and toxic effects (diz-
ziness, headache) but only minor hematologic toxicity,
with GI and CNS toxicities as dose limiting factors. These
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toxic effects can be reduced by giving Ftorafur slowly as
prolonged infusion (8, 12, 14). Pharmacologic studies have
shown that Ftorafur administered orally is reliably ab-
sorbed from the GI tract, and that the toxic effects are
diminished this way (6-8, 14). Ftorafur given orally pro-
duces only minimal hematologic toxicity, with GI toxicity
as dose limiting factor (2, 14).

The reduced bone marrow toxicity is comparable with
the low bone marrow toxicity of continuously infused 5-
FU in accordance with the belief that orally administered
Ftorafur is slowly metabolized to 5-FU among other me-
tabolites (1, 4).

Intravenously given Ftorafur has shown antitumor ac-
tivity equal to 5-FU against colorectal cancer (2). This
prospective study was designed to compare the survival
from start of chemotherapy and toxicity of orally daily
administered Ftorafur with those of i.v. administered 5-
FU. The WHO criteria for toxicity and response were
employed (16).

Material and Methods

Eligibility criteria included histologically proven in-
operable, advanced or recurrent colorectal cancer, nor-
mal blood cell counts, measurable disease, serum biliru-
bin <25 mol/l, serum creatinine <120 mol/l, performance
status (WHO) =3, no previous chemotherapy with 5-FU/
Ftorafur and at least 4 weeks between other types of
previous cancer chemotherapy and entrance to this study.
Hemoglobin, blood leucocytes (WBC) and thrombocytes
were counted once a week while renal and liver function
tests were repeated prior to each treatment cycle.
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Table 1

Patient characteristics

Patients randomized (No.)
Refusing treatment
Protocol violations
Lost to follow-up
Evaluable patients

Age
Median (years)
Range (years)

Sex
Male (No.)
Female (No.)

Performance status (WHO)

Median
Range

No. of courses given
Mean SEM
Median
Range

Patients with

local/inoperable rectal cancer

disseminated rectal cancer
local/inoperable colon cancer
disseminated colon cancer

The majority of the patients had disseminated disease,
with metastases to the liver and lungs (Table 1).

The patients were randomized to treatment with either
5-FU or Ftorafur. 5-FU was administered as i.v. bolus
injection, 500 mg/m?%day during day 1-5. Ftorafur was
administered orally as 1 g/m%day during day 1-21 in 2 or 3
daily doses for 21 days. Treatments were repeated every
36th day.

The toxicity and survival rates after the 2 schedules
were evaluated in patients who fulfilled the above men-
tioned criteria and who had not received previous cancer
chemotherapy. They received at least one treatment cycle
with 5-FU or Ftorafur.

The treatment was stopped if a patient developed in-
tractable toxic side effects or if the patient had progres-
sive disease during the treatment.

Statistics. Fischer’s exact test and chi-square test were
used to test the differences in toxic side effects. Student’s
t-test (paired and non-paired) were used to test differences
between the clinical-chemical parameters. Survival rates
in the 2 treatment groups were estimated by the Kaplan-
Meier method, and the significance of the difference in
survival was examined with log-rank test.

Results

Sixty patients were primarily included in the study and
randomized (Table 1). However, 2 patients, one in each

Ftorafur 5-FU
30 30
1 i
3 2
0 3
26 24
55 59
32-76 27-74
i3 11
13 13
1 1
0-3 0-3
84 75
4.1+09 3.3+0.4
3 3
1-10 1-11
1 0
12 11
3 4
10 9

group, abstained from treatment and 3 patients, all on S-
FU, were lost to follow-up. One patient had received
previous cancer chemotherapy and 3 patients on Ftorafur
had abnormal blood tests (data on pretreatment serum-
bilirubin were not available). Two patients on Ftorafur did
not complete one treatment cycle because of toxic effects
(one patient developed stomatitis and one patient devel-
oped diarrhea). One patient on Ftorafur and one patient
on 5-FU discontinued treatment during first cycle due to
deteriorating general condition.

The number of courses and the toxicity are summarized
in Tables 2 and 3. Fig. 1 shows the white blood cell counts
(WBC) on day 8, 14, 21, 28 and 36 after start of first
treatment. There were no significant differences between
the 2 groups in mean WBC and blood platelet counts
before start. The lowest registered WBC during all courses
was significantly lower in patients on 5-FU than in pa-
tients on Ftorafur (p<0.01). Also the lowest registered
value of blood platelet count was significantly lower in
patients on 5-FU (p<0.05). The total number of courses
with WBC toxicity grade 1 (WHO) was significantly dif-
ferent between the 2 groups. In patients on S-FU 38
courses were followed by toxicity grade 1 or more (19
courses with toxicity grade 2 or more) while no toxicity
was observed in patients on Ftorafur (p<0.0005). There
was no difference in the number of courses with hemato-
logic toxicity between the 2 schedules with regard to
blood platelets.
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Table 2

Average initial and nadir values (x 10°/1) for WBC and platelet counts during any treatment

cycle

WBC count

Platelet count

Initial count

Nadir count

Initial count  Nadir count

Ftorafur
MeantSEM 9.5+0.9 6.3+0.5 458+50 231+19
Median 8.7 5.8 398 242
Range 4.9-23.5 4.2-13.2 200-1 070 99-482
5-FU
Mean+SEM 9.5+0.7 3.420.3 417+26 182+14
Median 93 2.9 403 175
Range 4.2-10.3 0.8-5.9 241-724 34-312
Table 3 There was no significant difference in the number of
. - patients with nausea/vomiting or diarrhea between the 2
Non-hematologic toxicity T .
groups, but a significantly greater number of patients on 5-
Ftorafur 5-FU FU developed stomatitis during the treatment (p<0.05).
Two patients receiving Ftorafur got cutaneous symptoms;
No. % No. % in one patient diffuse melanosis, and in the other Stevens-
. . Johnson syndrome which appeared after 4 treatment
Pa;i’;;ssi“t"i‘:h | 4 7 29 courses. No neurologic toxicity was seen. Response rates
nausea/vomiting 12 50 5 21 after the two treatment regimens are summarized in Table
diarrhea 4 17 9 39 4.
cutaneous affection 2 0 There was no difference in median survival between
patients receiving 5-FU (211 days) and patients receiving
Ftorafur (209 days). When comparing the survival of pa-
Table 4 tients receiving at least one full cycle the median survival
Treatment results for patients on 5-FU was 166 days, and for patients on
Ftorafur 211 days, the difference not being statistically
Ftorafur s-FU significant.
No. % No. % Discussion
T toxici identical. One
Partial response : 4 . 4 ‘he Gl city of the 2 drugs was nearly identical
Stable disease 1 42 6 25 patient on Ftorafur had to stop treatment because of
Progression 11 42 11 46 stomatitis and another due to diarrhea, similar to pre-
Not evaluable/not evaluated 3 12 6 25 viously reported observations (1).

During the first treatment course WBC on day 14 was
significantly lower in patients on 5-FU than in patients on
Ftorafur (p<0.001). WBC was significantly lower on day
28 (p<<0.01) and on day 36 (p<0.02) in patients receiving
Ftorafur than in patients on 5-FU. The nadir value for
WBC in patients on 5-FU was registered on day 14, and
on day 28 for patients on Ftorafur. In patients on 5-FU
WBC, when compared with WBC before start, was sig-
nificantly lower on day 8 and 15 (p<0.001) and on day 21
(p<0.02). On day 28 and 36 the WBC was significantly
higher than the pretreatment value (Fig. 1). In patients on
Ftorafur WBC was significantly lower than pretreatment
values on day 21 and 28 (p<0.01) and on day 36 (p<0.05).

The non-hematologic toxicity is shown in Table 4.

Our study failed to demonstrate hematologic toxicity
after Ftorafur while moderate to severe hematologic tox-
icity was observed after 5-FU. No neurological toxicity
was seen in our patients while in other studies with nearly
the same treatment schedules mild CNS toxicity has been
reported (2). The response rates in our study were low,
compared to results reported by other authors. This can
partly be explained by the fact that many of our patients
who initially were regarded as having measurable disease
either died before evaluations had been made or were not
retrospectively evaluable concerning the tumor response.
If the efficacy of the treatment was measured by median
survival of the patients no difference was observed be-
tween the 2 treatment regimens.

Ftorafur is a chemotherapy agent with only minimal
hematologic toxicity when given as scheduled in this
study. This advantage could make it useful in combination
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Figure. WBC = SEM day 8, 14, 21, 28 and 36 after start of first
treatment. 5-FU (x) and Ftorafur (0). (* p<0.02, ** p<0.01, ***
p<0.001.)

Wi

ith myelosuppressive drugs in efforts to develop more

effective treatment schedules.

Request for reprints: Dr Elo Andersen, Medical Department C,

Bispebjerg Hospital, DK-2400 Copenhagen, Denmark.

REFERENCES

. Aul. L. and Sapee W.: The pharmacology of Ftorafur (R, S-
1-(Tetra hydro-2-Furanyl)-5-fluorouracil). In: Recent results
in cancer research, p. 100. Edited by S. K. Carter, Y.
Sakurai, H. Umezawa. Springer Verlag, Berlin 1981.

2. BEpExiaN A. Y., Bopgy G. P, and Burcess M. A.: Phase |

evaluation of oral Tegafur. Cancer Treat. Rep. 67 (1983), 81.

3. — StroeHLEIN J., KoriNex J., Karuin D. and Bopsy C. P.:

A comparative study of oral Tegafur and intravenous 5-
fluorouracil in patients with metastatic colorectal cancer.
Amer. J. Clin. Oncol. 6 (1983), 181.

4. BEnvenuto I. A, Lu K., Hatr S. W., Bentamiv R. S, and

Loo T. L.: Disposition and metabolism of 1-(Tetrahydro-2-
Furanyl)-5-fluorouracil (Ftorafur) in humans. Cancer Res. 38
(1978), 3867.

5. BLokuiNA N. G., Vozny E. K. and GarIN A. M.: Results of

treatment of malignant tumors with Ftorafur. Cancer 30
(1972), 390.

6. Diaso R. B., Hunter H. L., LaABuDDE J. A. and MavoL R.

F.: Pharmacological study of oral Ftorafur. Potential for
improved oral delivery of 5-fluorouracil. Proc. Amer. Assoc.
Cancer Res./Amer. Soc. Cancer Oncol. 21 (1979), 401.

7. DINDOGRU A., Vartkovicius V. K., Young J. D., Horwirz J.

P. and Baker L. H.: Pharmacological studies and phase I

14.

15.

Days

evaluation of oral Ftorafur (FTF). Proc. Amer. Assc. Cancer
Res./Amer. Soc. Cancer Oncol. 21 (1980), 167.

. FRIEDMAN M. A. and IgNoFrFo R. J.: A review of the United

States clinical experience of the fluoropyrimidine Ftorafur
(NSC-148958). Cancer Treat. Rev. 7 (1980), 205.

. LuK.,Loo T. L., BEnvenuro J. A., BEniaMIN R. S., VALDI-

vieso M. and FreireicH E. J.: Pharmacologic disposition and
metabolism of Ftorafur. Pharmacologist 17 (1975), 202.

. MoertEL C. G.: Large bowel. In: Cancer Medicine, p. 1597.

Edited by J. F. Holland and E. Frie III. Lea & Febiger,
Philadelphia 1973.

. PetreLu1 N. J. and MiTTELMAN A.: An analysis of chemo-

therapy for colorectal carcinoma. J. Surg. Oncol. 25 (1984),
201.

. Scuutt A. J., HauN R, G., MoertEL C. G., O’CoNNELL M.

J., RuBiN J. and CreaGaN E. T.: Phase I study of Ftorafur in
previously untreated and treated patients with advanced co-
lorectal cancer. Cancer Treat. Rep. 67 (1983), 505.

. Serrert P., Baker L. H., REep M. L. and Varmrkevicius V.

K.: Comparison of continuously infused 5-fluorouracil with
bolus injection in treatment of patients with colorectal adeno-
carcinoma. Cancer 36 (1975), 123.

Smart C. R., Townsenp L. B., Rusno W. J. et coll.: Phase |
study of Ftorafur, an analog of 5-fluorouracil. Cancer 36
(1975), 103,

SuGARBAKER P. H., MacDoNALD J. S. and GuNDERsoN L. L.:
Colorectal cancer. In: Cancer. Principles and practice of
oncology, p. 643. Edited by V. De Vita, S. G. Hellman and
S. A. Rosenberg. JP Lippincott, Philadelphia 1982.

. WHO handbook for reporting results of cancer treatment.

WHO Publication No. 48, Geneva 1979.



