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Combination Chemotherapy of oral 5'-deoxy-5-fluorouridine and
Cisplatin in Advanced Gastric Cancer: A Phase Il Study

This study was designed to test the activity and feasibility of 5-deoxy-5-
fluorouridine (5-DFUR) and cisplatin combination therapy in the treatment of
advanced gastric cancer. Nineteen patients with inoperable andfor metastatic
gastric cancer, which was histologically proven, were orally administered 5'-
DFUR 1,200 mg/m® on days 1 to 4 and days 15-18 combined with 70 mg/m’
of cisplatin being repeated every 4 weeks. Five partial responses (PRs) were
achieved. Seven patients had stable disease and 6 progressed on therapy. The
overall response rate was 27.7% (95% confidence interval: 9.69% to 53.5%).
The median survival duration of all 18 patients was 25 weeks (9-64). The
majority of patients had WHO grade I/Il toxicity, but there was no treatment-
related death. These data support that the combinations of oral 5-DFUR and
cisplatin are well tolerable and have a moderate activity with low toxicity in the
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treatment of advanced gastric cancer.

INTRODUCTION

Gastric cancer stll remains a leading cause of cancer
death in the wotld. Because the majority of patients te-
veal inoperable or metastatic disease at presentation, new
chemothetapeutic agents with both high activity and low
toxicity are needed to manage patients with advanced
gastric cancer.

5'-deoxy-5-fluorouridine (doxifluridine, 5'-DFUR) is a
synthetic prodrug of S-fluorouracil (5-FU) (1). It is con-
verted to active metabolite, 5-FU by pyrimidine nucleo-
side phosphorylase, mainly by uridine phosphorylase in
mouse and by thymidine phosphotylase in human tu-
morts, which ate mote abundant in tumors than in not-
mal tissues except for the intestinal tract (2-4). The selec-
tive antitumor activity of 5'-DFUR has been shown to
be mainly attributable to the unique tissue distribution
patterns of the enzymes, responsible for its convetsion to
the active metabolite 5-FU (5). 5'-DFUR has been shown
to have a therapeutic index that is 10 to 15 times greater
than that of 5-FU ot othet fluotopyrimidines when tested
against several experimental rodent tumors and also has
less toxicity, including immunosupptessive activity (6-
11).

The clinical use of intravenous 5'-DFUR as a bolus
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injection or shott term infusion has been limited because
of more severe and more frequent neurological toxicity
compated to SFU as well as unexpected cardiac toxicity
(11). The bioavailability of oral 5'-DFUR is high and
reptoducible compared to that of 5-FU (6, 12). Experi-
mental data in tumor-bearing rats treated with 5'-DFUR
and 5-FU show a significant difference in therapeutic
activity after the otal administration of these two agents
(13). Previous studies using the intermittent oral admin-
istration of 5-DFUR indicate that doses of between
1,000 and 1,400 mg/m’ have antitumoral activity and
an acceptable rate of side effects (14, 15).

Recently, combination therapies, including cisplatin
have been investigated and ate repotted to have a high
response tate in gastric cancer (16). Among them, the
combined use of cisplatin and 5-FU was teported as
exhibiting a synergistic effect in some basic studies and
excellent clinical results have also been repotted for the
regimen with gastric cancer (17, 18). With a single agent
of 5'-DFUR, its response rate against inoperable or recut-
rent gastric cancet was 14.3% (19). It has been reported
that combination chemotherapy of 5-DFUR and cisplatin
showed a 50% response rate in gasttic cancer (20).

We conducted a phase II study to investigate the
efficacy and the toxicity of the combination therapy of



Oral 5-deoxy-5-flucrouridine in Gastric Cancer

5-DFUR and cisplatin in patients with advanced or
metastatic gastric cancer.

MATERIALS AND METHODS
Patient eligibility

The criteria for eligibility included histologically con-
firmed inoperable advanced and/or metastatic gastric can-
cer. Patients have not been previously treated with any
chemotherapy tegimen. The patients also had to have a
life expectancy of at least 4 weeks and a petformance
status < 3 according to Eastern Cooperative Oncology
Group criteria. Patients with severe intercurrent infec-
tions ot metabolic disease, WBC count less than 4,000/
UL, platelet count less than 100,000/(L, abnormal renal
function (cteatinine >1.5 mg/dL and blood utea nitrogen
>50 mg/dL), and/or bilitubin level greater than 3 mg/
dL, were excluded from the study. Of the 19 patients
who entered the study, one patient was unable to be
evaluated due to failure at follow-up after the first cycle.
All patients gave informed written ot oral consent before
entry.

Staging and response assessment

Pretreatment evaluations, included a detailed medical
history and physical examinations, blood test, complete
blood chemistry, renal and hepatic function tests, chest
X-ray, gastrofiberscopic examination, double contrast up-
pet gastrointestinal radiographs, abdominal ultrasono-
graph ot computed tomographic (CT) scan, ECG, and
other diagnostic procedures approptiate to the extent of
disease. All procedutes petformed baseline wotk-up and
repeated at the time of response evaluation.

Treatment

Patients received oral 5-DFUR 1,200 mg/m’/day on
days 1 to 4, and 15 to 18 and 70 mg/m’ of cisplatin
intravenous infusion on day 1, with the cycles being
repeated every 4 weeks. 5'-DFUR was supplied in the
form of 500 mg tablet. Antiemetic prophylaxis, including
ondansetron 24 mg intravenous infusion on day 1, dexa-
methasone 10 mg iv push, and lorazepam 1.0 mg iv push
and pre- and post-hydration with normal saline were
prescribed for displatin infusion.

Evaluation of response and toxicity

Response to treatment was assessed every two cycles
accotding to World Health Organization (WHOQO) crite-
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tia. A complete response (CR) was considered as the com-
plete disappearance of all evident tumor as estimated by
two obsetvation not less than 4 weeks apart; partial re-
sponse (PR) as a greater than 50% dectease in the cross-
sectional areas of the measurable lesions; stable disease
(SD) as a change of less than 25% in the extent of the
disease, with no appearance of new lesions; and progres-
sive disease (PD) as an increase of greater than 25% in
the area of measurable disease ot the appearance of new
lesions. Side effects were graded according to WHO
ctitetia and evaluated at the beginning of each cycle. In
the case of grade III leukopenia or grade III diarrhea or
mucositis, therapy was discontinued untl recovety and
then restarted at 50% of the dose. In the case of grade
III toxicity at two consecutive evaluations or whenever
grade IV toxicity was tecorded, therapy was definitively
stopped.

Statistical methods

The tesponse duration was calculated from the time
the response was achieved. Overall sutvival and time to
treatment failure wete calculated from the start of the
treatment, and the cutves of survival was plotted using
the Kaplan-Meier method.

RESULTS

Patient characteristics

The patient characteristics are listed in Table 1. A
total of 19 eligible patients wete enrolled in the study
and all the patients except one wete assessable for
response. All the patients had ptimary gastric cancer and
seven of them with liver metastasis, six of them with
distant lymph node metastasis, 11 of them with petito-
neum.

Response to treatment

A total of 61 cycles were delivered, with a median of
three for each patient (range, 1-6). After two cycles of
chemotherapy, 5 partial responses (PRs) were achieved.
Seven patients had stable disease and 6 progtession on
therapy. The overall tesponse rate was 27.7% (5 of 18;
95% confidence interval: 9.7% to 53.5%) (Table 2).
Responses were observed in liver (2 of 7), petitoneum (2
of 11), and lymph nodes (2 of 6), respectively.

The median duration of response was 20 weeks (range,
8-38) and the median time to progression was 13 weeks
(range, 4-44). The median duration of survival was 25
weeks (range, 9-64) in evaluated patients (Fig. 1).
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Table 1. Patient characteristics
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Table 2. Response to therapy

Total number of patients 19
Male / Female 16/3
Age, years

Median 59

Range 32-75
Performance status

1 4

2 9

3 6
Previous treatment

None 10

Palliative bypass 9
Site of metastasis

Liver

Peritoneum 11

Distant lymph nodes

Others 1
Assessment

Measurable disease 10

Evaluable disease 9
Toxicity

Toxicity was evaluated in all 19 patients receiving total
61 cycles of treatment. Treatment was well tolerated and
acute side effects were manageable and reversible, and
thete was no cumulative side effects. As expected, the
main toxicity was gastrointestinal such as 86.7% (53 of
61) of nausea/vomiting, 14.7% (9 of 61) of diarrhea and
29.5% (18 of 61) of mucositis confined to grade I/II, but
only 1.6% (1 of 61) of patients had grade III vomiting.
Only 3.3% (2 of 61) showed grade I leukopenia (Table
3). Thete was no toxic death associated with the treat-
ment.
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Fig. 1. Overall survival for all patients.

Evaluable 18
Total number of treatment 61
Median 3
Range 1-6

Response to treatment

Partial Response 5
Stable Disease 7
Progressive Disease 6
Median duration of response (weeks) 20
Range 8-38
Median time to progression (weeks) 13
Range 4-44
Median duration of survival (weeks) 25
Range 9-64

Table 3. Incidence of side effects (total 61 treatments)

WHO grade

I il m %
ide effect
Side effects No % No % No % No %
Nausea/Momiting 33 540 20 327 1 16 -
Diarrhea 8 13.1 1 16 - -
Stomatitis 8 131 10 164 - -
Leukopenia 2 33 - - -
Neuropathy 1 16 - - -

DISCUSSION

In our study, 5 of the 18 patients with inoperable and/
ot metastatic gastric cancer achieved 27.7% of response
rates with combination of 5'-FUDR and cisplatin. Al-
though the response rate is lower than the previous study
of 5'-FUDR and cisplatin combination chemotherapy (20)
in our study, this regimen was better than 5-FU alone
ot 5-FUDR alone (19). There may be some explanations
for our results. First, 31.6% of patients wete poot petfor-
mance status (ECOG<3) and over 70 yeats old patients
(28%) were included. Second, no patients underwent pal-
liative resection except bypass surgety for gastric cancer
and any patient who recutred after curative resection was
not included in our study, suggesting that most of the
patients had a large tumor burden. Nevertheless, most
of the patients wete able to tolerate this regimen and
there was no toxic death for the treatment. The majority
of toxicity was mild and manageable. Koizumi et al. 20)
reported 50% of response rate with oral 5'-DFUR and
cisplatin combination chemotherapy, even though the
dosage of 5'-DFUR and cisplatin was little higher than
that of our study. These discrepancies may be atttibuted
to the findings that patients with better petformance and
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lower tumor burden wete included in the study.

The available data showed that recent more aggtessive
combination chemotherapy for advanced gastric cancer is
capable of achieving 40-50% objective tesponse rate
accotding to the authors with matginal improvement in
sutvival (21-24). Although some combination tegimens
achieved high remission rate, the toxicity of chemo-
therapy was essential. The combination chemothetapy of
etoposide, doxorubicin, and cisplatin (EAP) has been re-
ported to be effective in 43-64% of response rate, includ-
ing 0-21% of complete tesponse. However, the median
sutvival has been limited to 6 to 9 months even in
responders, and moteover there was severe side effects
and high toxic death rate with the regimen (25-27).

In that sense, there may be some advantages for our
regimen. Although we did not systematically analyze the
quality of life, most of the patients wete able to tolerate
the regimen. And even half of the patients wete able to
receive chemotherapy on the outpatient basis. Thete also
was no alopecia associated with this regimen. Moteovet,
thete was no more than grade III toxicity in this regimen
therefore, we were able to administer this treatment to
the older and poor petformance patients. Nevertheless,
the median survival time with this regimen is comparable
to other regimens.

In conclusion, we report that oral chemotherapy with
5'-DFUR and cisplatin combination chemotherapy might
be an effective, safe, and have low toxicity in the pal-
liative treatment of patients with advanced gastric cancer.
Further trials in large population groups ate needed to
determine the effectiveness of this regimen in the treat-
ment of patients with good petformance.

REFERENCES

1. Cook AF, Holman MJ, Kramer MJ, Trown PW. Fluorinated
pyrimidine nucleosides: IIl. Synthesis and antitumor activity of
a series of 5’-deoxy-5-fluoropyrimidine nucleosides. J Med
Chem 1979; 22: 1330-5.

2. Kono A, Hara Y, Sugata S, Karube Y, Matsushima Y, Ishitsuka
H. Activation of 5’-deoxy-5-fluorouridine by thymidine pho-
phorvlase in human tumors. Chem Pharma Bull 1983; 31:
175-8.

3. Ishitsuka H, Miwa M, Takemoto K, Fukuoka K, Itoga A,
Maruyama HB. Role of uridine phosphorylase for antitumor
activity of 5’-deoxy-5-fluorouridine. Gann 1980; 71: 112-23.

4. Miwa M, Cook A, Ishitsuka H. Enzymatic cleavage of various
Sfluorinated pyrimidine nucleosides to 5-fluorouracil and their
antiproliferative activities in human and murine tumor cells.
Chem Pharm Bull (Tokyo) 1986; 34: 4225.

5. Amstrong RD, Diasio RB. Metabolism and biological activity
of 5’-deoxy-5-fluorouridine, a novel fluoropyrimidine. Cancer

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

615

Res 1980; 40: 3333-8.

. Uehara N, Baba H, Nitta K, Kunimoto T, Takeuchi M, Sasaki

T. The therapeutic effects of orally administered 5’-deoxy-5-
Suorouridine, 1-(2-tetrahydrofurvl)-5-fluorouracil and 5-fluor-
ouracil on experimental murine tumors. Gann 1985; 76:
1034-41.

. Kimura K, Saito T, Taguchi T. Experimental and clinical

studies on the anticancer agent doxifluridine (5°-DFUR). J Int
Med Res 1988; 16(Suppl 2): 1B-37B.

. Bollag W, Hartmann HR. Tumor inhibitory effects of a new

fuorouracil derivative: 5-deoxy-5-fluorouridine. Eur J Cancer
1980; 16: 427-32.

. Ohta Y, Sueki K, Kitta K, Takemoto K, Ishitsuka H, Yagi Y.

Comparative studies on the immunosuppressive effect among
5’-deoxy-5-fluorouridine, fiorafur and S-fluorouracil. Gann
1980; 71: 190-6.

Kramer MJ, Trown PW, Cleeland R, Cook AF, Grunberg E.
5’-deoxy-5-fluorouridine- a new orally active antitumor agent.
Comparative activity with 5-fluorouracil, 2’-deoxy-5’-deoxy-
fluorouridine and fiorafur against transplantable tumors in
mice and rats. Proc Am Assoc Cancer Res 1979; 20: 20.
Alberto P, Memillod B, Germano G. A randomized compari-
son of doxifluridine and fluorouracil in colorectal carcinoma.
Eur J Cancer Clin Oncol 1988; 24: 559-63.

Au JL, Wientjes MG, Bramer SL. Effect of uridine coadmin-
istration on 5’-deoxy-5-fluorouridine disposition in rats. Can-
cer Chemother Pharmacol 1988; 22: 5-10.

. Trave F, Cannobbio L, Lai-Sam AlJ. Role of administration

route in the therapeutic efficacy of doxifluridine. J Natl Cancer
Inst 1987; 78: 527-32.

Yoshimori K, Hasegawa K, Niitani H. Study on efficacy and
safety of 5-deoxy-5-fluorouridine with intermittent administra-
tion. In: Berkarda P, ed. Progress in antimicrobial and anti-
cancer chemotherapy. Landsberg (Germany): Ecomed, 1987;
3:493-5.

Alberto P, Winkelmann JJ, Pschoud N. Phase I study of oral
doxifluridine using two schedules. Eur J Cancer Clin Oncol
1989; 25: 905-8.

Leichman L, Berry BT. Cisplatin therapy for adenocarcinoma
of the stomach. Semin Oncol 1991; 18: 25-31.

Rougier PH, Ducreux M, Mahjoubi M. Efficacy of combined
S-fluorouracil and cisplatinum in advanced gastric carcino-
mas. A phase Il trial with prognostic factor analysis. Eur J
Cancer 1994; 30A: 1263-9.

Ohtsu A, Shimada Y, Yoshida Y. Phase Il study of protracted
infusional 5-fluorouracil combined with cisplatinum for ad-
vanced gastric cancer: report from Japan Clinical Oncology
Group (JCOG). Eur J Cancer 1994; 30A: 2091-3.

Wakui A. Phase Il trial of 5’-deoxy-5-fluorouridine in the
treatment of gastric cancer: a multicenter cooperative study.
J Int Med Res 1988; 16(Suppl 2): 17B-18B.

Koizumi W, Kurihara M, Sasai T, Yoshida S, Morise K,
Imamura A. A phase Il study of combination therapy with
5’-deoxy-5-fluorouridine and cisplatin in the treatment of ad-



616

21.

22.

24.

vanced gastric cancer with primary foci. Cancer 1993; 72:
658-62.

Wils JA, Klein HO, Wagner DIT. Sequential high dose meth-
otrexate and fluorouracil combined with doxorubicin- a step
ahead in the treatment of advanced gastric cancer: a trial of
the European Organization for Research and Treatment of
Cancer Gastrointestinal Tract Cooperative Group. J Clin On-
col 1991; 9: 827-31.

Findlay M, Cunningham D, Noman A. A phase Il trial com-
paring epirubicin, cisplatin, and fluorouracil versus fluorou-
racil, doxorubicin, and methotrexate in advanced esophago-
gastric cancer. J Clin Oncol 1997; 15: 261-7.

. Cascinu S, Fedeli A, Luzi S. Intensive weekly chemotherapy

for advanced gastric cancer with 5-fluourourcail, cisplatin,
epi-doxorubicin, 6S-leucovorin and granulocyte-colony stimu-
lating factor. Int J Oncol 1993; 3: 535-8.

Zaniboni A, Barni S, Labianca R. Epirubicin, cisplatin, and
continuous infusion 5-fluorouracil is an active and safe regi-

25.

26.

27.

28.

M.-J. Ahn, D.-S. Han, J.H. Sohn, et al.

men for patients with advanced gastric cancer. Cancer 1995;
76: 1694-9.

Preusser P, Wilke H, Achterrath W, Fink U, Lenaz L, Heinicke
A. Phase II study with the combination etoposide, doxorubicin,
and cisplatin in advanced measurable gastric cancer. J Clin
Oncol 1989; 7: 1310-7.

Lerner A, Gonin R, Steele GD. Etoposide, doxorubicin, and
cisplatin chemotherapy for advanced gastric adenocarcinoma:
results of a phase Il trial. J Clin Oncol 1992; 10: 536-40.
Bajetta E, Di Bartolomeo M, de Braud F, Bozzetti F, Bochicchio
AM, Comella P, Fagnani D, Farina G, Ferroni C, Franchi R.
Etoposide, doxorubicin and cisplatin treatment in advanced
gastric carcinoma: a multicentre study of the Italian Trials in
Medical Oncology Group. Eur J Cancer 1994; 30A: 596-600.
Kelsen D, Atiq OT, Saltz L, Niedzwiecki D, Ginn D, Chapman
D, Heelan R, Lightdale C, Vinciguerra V, Brennan M. FAMTX
versus etoposide, doxorubicin, and cisplatin: a random assign-
ment trial in gastric cancer. J Clin Oncol 1992; 10: 541-8.



