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BACKGROUND. Both the biochemical modulation and the continuous administra-
tion of 5-fluorouracil (5-FU) have achieved promising results in patients with gas-
tric carcinoma. Conversely, several studies on gastric carcinoma have demon-
strated that the combination of etoposide (VP-16), leucovorin (LV), and 5-FU (ELF)
is efficacious and moderately toxic. UFT is a combination of uracil and tegafur
(ftorafur) in a 4:1 molar ratio. It can be administered orally for several weeks, thus
stimulating the effects of a continuous infusion of 5-FU. Its combination with LV
increased the efficacy of UFT. We conducted a Phase II study on patients with
gastric carcinoma using the combination VP-16-LV-UFT. This combination is ad-
ministered mainly orally (p.o) and could yield a good response rate and low toxicity.
METHODS. Forty-six patients with bidimensionally measurable disease were en-
tered into the study. Patients received VP-16 100 mg/m® IV on Day 1 and 200 mg/
m® p.o. on Days 2 and 3; LV 500 mg/m? administered intravenously (i.v.) on Day
1, followed by p.o. LV 15 mg every twelve hours on Days 2 to 14. Patients also
received UFT p.o. 390 mg/m”/day on Days 1 to 14. Treaunent was repeated every
28 days for a minimum of 3 courses per patient. All courses were given on an
outpatient basis.

RESULTS. Four patients (9%) had a complete response, and 12 a partial response
(26%) for an overall response rate of 35% (95% confidence interval: 22-51%). The
median duration of response was 10 months. The median overall survival was 9
months. The main side effects were gastrointestinal. Grade 3 to 4 toxicity was
encountered as follows: diarrhea in 17% of the patients, nausea/vomiting in 11%,
anemia in 13%, mucositis and leukopenia in 4% each, and thrombocytopenia in
2%. One patient died of sepsis and neutropenia.

CONCLUSIONS. VP-16-LV-UFT has an activity comparable to that of other schemes
and a low incidence of side effects. Furthermore, since it is administered mainly
orally, hospitalization is avoided, which makes this scheme suitable for patients
with advanced gastric carcinoma. Cancer 1996; 78:211-6.

© 1996 American Cancer Society.
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Gastric carcinoma is the most chemosensitive adenocarcinoma
among digestive neoplasms. The following agents show a response
rate of at least 15% when used alone: 5-fluorouracil (5-FU), mitomy-
cin, semustine, carmustine, cisplatin, and adriamycin and its ana-
logue epirubicin.’ Combination chemotherapy including these drugs
has achieved response rates of 30 to 60%.7"" In spite of these promis-
ing results, the responses are usually of short duration and at the cost
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of high toxicity. Besides, the administration of chemo-
therapy requires hospitalization or the use of infusion
pumps. Although some authors have suggested that
chemotherapy may improve survival for patients with
advanced gastric carcinoma,®’ its main objective is
still palliative. For this reason we should give priority
to the search for active and few toxic schemes that do
not affect the patient’s quality of life.

5-FU has been considered the mainstay of the
treatment for most digestive tumors. The modulation
of 5-FU with leucovorin (LV) may increase the re-
sponse rate to 23 to 48%, depending on the schedule
and the patient’s characteristics.?'° The antitumor ac-
tivity of 5-FU is time dependent: its half life is 15 min-
utes if administered by bolus, so it has been suggested
that continuous infusion for several days could im-
prove its efficacy.'"'"?

UFT contains 1-(2-tetrahydrofuryl), 5-FU (Tega-
fur), and uracil in a molar ratio of 4:1. Tegafur, a pro-
drug that is absorbed in the small intestine, is metabo-
lized in vivo to 5-FU. Uracil inhibits the catabolism of
5-FU by the competitive inhibition of uracil dehydro-
genase. This inhibition predominates in tumor cells
over normal tissues, so that the combination increases
the tumor concentration and antineoplastic activ-
ity."*" In addition, several studies have shown that
the tumor levels of 5-FU achieved after concomitant
administration of uracil with tegafur are higher than
levels in peripheral blood and that these are sustained
for longer periods in tumor cells.'*'* In rats, modula-
tion of tegafur with uracil, LV or N-phosphonacetyi-
L-aspartate (PALA) produces better therapeutic results
than 5-FU.'® Some studies have suggested that the oral
administration of UFT is comparable to the continu-
ous infusion of 5-FU."” The activity of oral tegafur
alone has been demonstrated in 5-FU sensitive neo-
plasms.'®" Conversely, adjuvant therapy with tegafur
decreased the relapse rate of gastric carcinoma in Ja-
pan.” These characteristics, along with the possibility
of oral administration, make UFT an interesting alter-
native for the treatment of gastric carcinoma.

Some years ago we designed a scheme of chemo-
therapy to modulate UFT with LV.”" Briefly, it con-
sisted of a high dose of intravenous (i.v.) LV followed
by 14 days of oral UFT and oral LV. LV is taken twice
daily to maintain the folate deposits and the modula-
tion of 5-FU metabolites. We were looking for a sched-
ule easy to deliver on an outpatient basis, combining
the advantages of modulation and prolonged adminis-
tration of 5-FU. The oral administration of LV may
offer an additional advantage, i.e., the selective ab-
sorption of I-isomer by the gastrointestinal tract. Thus
the potentially undesirable effects of d-isomer accu-
mulated following i.v. treatment may be avoided. It is

possible that the d-isomer competes with the l-isomer,
resulting in reduced efficacy. Some studies show that
the levels of LV obtained either by continuous i.v. infu-
sion or oral administration are comparable, but with
a lower level of d-isomer following the latter.”> We
obtained a 39% response rate in a Phase II study per-
formed in patients with advanced colorectal can-
Cer.23'24

In gastric carcinoma, single agent therapy with
etoposide achieves a 6% response rate,' but it acts
synergistically with 5-FU. There is no cross-resistance
between them.*

In an attempt to develop an active scheme with
low toxicities for patients older than 65 years or with
contraindication to anthracyclines, Wilke et al.? stud-
ied the combination of VP16, 5-FU, and LV. The re-
sponse rate was 53%, with a good tolerance. These
results and the former considerations led us to per-
form a multicentre cooperative trial with the combina-
tion VP-16-UFT-LV for patients with advanced gastric
carcinoma.

PATIENTS AND METHODS
During the period between March 1993 and December
1994, 46 patients with histologically proven gastric car-
cinoma were entered into this study. Criteria for pa-
tient eligibility included histologic confirmation of ad-
enocarcinoma of the stomach and advanced disease
not potentially curable by other therapeutic modal-
ities. All patients had a performance status of 2 or
better according to Zubrod’s scale (Eastern Coopera-
tive Oncology Group [ECOG)).”® They should have a
minimum of 3 weeks recovery from any major surgical
procedure involving resection or bypass or 2 weeks
from exploration and biopsy only. No prior chemo-
therapy or prior radiation therapy was allowed. Pa-
tients were required to have a granulocyte count of =
2 x 10°/L.and a platelet count of > 100 X 10°/L; normal
renal function as defined by a serum creatinine level
of < 115 umol/L and a creatinine clearance of > 60
mL/min; and a normal hepatic function, that is, serum
bilirubin of < 35 pmol/L, serum glutamic oxalacetic
transaminase (SGOT) and serum glutamic pyruvic
transaminase (SGPT) levels of < 3 X the upper normal
limit, unless these alterations were due to metastatic
disease. Patients with brain metastases or simultane-
ous neoplasms were excluded, except in the cases of
basal cell carcinoma or in situ cervical carcinoma ade-
quately treated. Informed consent was given by all
patients according to the directives of local ethical
committees.

All patients had measurable disease that was de-
fined as the presence of at least one lesion, clearly
bidimensionally measured by computed tomographic
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TABLE 1
Treatment Scheme
Day 1 Leucovorin 500 mg/m? i.v.
Etoposide 100 mg/m? i.v.
UFT 195 mg/m?/12h p.o.
Day 2-3 Leucovorin 15 mg/12h p.o.

Etcposide 100 mg/m?/12h p.o.
UFT 195 mg/m’/12h p.o.

Day 4-14 Leucovorin 15 mg/12h p.o.
UFT 195 mg/m’/12h p.c.
Cycles Every 28 days

UFT: uracil-tegafur; L.v.: intravenous: h: hour; p.o.: orally.

(CT) scan, X-ray, or ultrasound. In patients with locally
advanced disease, the primary turmor was evaluated
by CT and endoscopy.

The study regimen consisted of: (1) VP-16 100 mg/
m? in 50 minute i.v. infusion plus LV 500 mg/m? in 2
hours i.v. infusion on Day 1; (2) oral UFT 390 mg/m?/
day in 2 doses for 14 days; (3) oral VP-16 was adminis-
tered on Days 2 and 3 at a dose of 200 mg/m?/day (in
4 daily doses); (4) on Day 2, patients took oral LV, 15
mg/12 hours for 13 days. Courses were repeated every
28 days for a minimum of 3 per patient, unless pro-
gressive disease was detected (Table 1). All courses
were administered on an outpatient regimen. The pa-
tients were instructed to withdraw therapy and seek
medical advice if they passed 3 or more liquid stools
in a day. In these cases, the dose of UFT and VP-
16 was reduced by 25% in subsequent courses. If the
neutrophil count was < 1.5 X 10°/L or the platelets <
100 x 10°/L, treatment was delayed for a maximum
of 2 weeks. After that time, if the neutrophils were 1
to 1.5 x 10°/L or the platelets were 70 to 100 X 10°/
L, the dose of UFT and VP-16 was reduced by 50%
and if lower values resulted, chemotherapy was dis-
continued. In instances of Grade 3 to 4 nonhemato-
logic toxicities, the dose of UFT and VP-16 was reduced
by 25% in subsequent coutses,

Response was evaluated at the end of every three
courses by using World Health Organization (WHOQ)
guidelines.”” Re-evaluation was undertaken sooner if
there was clinical evidence of progression. Complete
response (CR) required the total disappearance of all
tumors initially observed (determined by two observa-
tions not less than four weeks apart), with no evidence
of new areas of malignant disease. Partial response
(PR) was defined as a reduction of at least 50% in
the sum of the products of the longest perpendicular
diameter of all clearly measurable tumor masses (two
observations not less than four weeks apart), with no
increase in the size of any lesion and no new areas of
malignant disease. Stable disease (SD) was defined as

TABLE 2
Patients’' Characteristics
No. of patients 46
Median age in years (range) 58 (21-72)
Pretreatment ECOG PS
0 3 (7%)
1 19 (41%)
2 24 (52%)
Locoregional/metastatic disease 4/42
Sites of metastatic disease
Distant iymph nodes 12
Liver 24
Lung 9
Peritoneum 12
Others 21
Number of metastatic locations
0 4 (9%)
1 15 (33%)
2 18 (39%)
3 9 (19%)

ECOG: Eastern Caoperative Oncology Group; PS: performance status.

a decrease in total tumor size of < 50% or a < 25%
increase in the size of 1 or more measurable lesions.
Progression was defined as a 25% increase in any mea-
surable lesion, the appearance of new areas of malig-
nant disease, or symptomatic deterioration of the per-
formance status by more than one level. Death due to
disease progression or toxicity occurring before those
dates was considered a therapeutic failure. Response
duration and survival were calculated from the first
day of therapy until the day of death or last known
follow-up. Patients having a response were main-
tained on chemotherapy until progression or unac-
ceptable toxicity occurred.

Toxicity for each course was recorded before the
next treatment course and graded according to WHO
scales.?”” Occasionally, the patients suffered gastric
pain related to the ingestion of UFT, but the WHO
scale does not include this adverse effect. So we con-
sidered it to be Grade 3 to 4 if the symptoms were
intense enough to require the withdrawal of UFT in
spite of the administration of antiacids or H2-blockers.

The Wilcoxon rank-sum method was used to com-
pare quantitative variables and the chi-square for per-
centages. Survival and the duration of response were
calculated with the Kaplan-Meier method.

RESULTS

Forty-six patients entered the study. Table 2 summa-
rizes their characteristics. Median age was 58 years
(range: 21-72). Forty-eight percent of the patients had
an ECOG performance status of 0 or 1. Thirty-six (72%)
presented with unresectable disease: 4 (9%) had exten-
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TABLE 3 TABLE 4
Therapeutic Results Worst Toxicity per Patient during the Whole Trial
Complete response 4 (9%) World Health Organization ~ Grade 1 Grade 2 Grade 3 Grade 4
Partial response 12 (26%)
Stable disease 8 (17%) Nausea/vomiting 7 (15%) 2 (4%) 4{(9%) 1 (2%)
Progression 21 (46%) Diarrhea 6 (13%) 4 (9%) 6 (13%) 2 (4%))
Nonevaluable 1 2%) Stomatitis 4 {9%) 4 (9%) 2 (4%) 1 2%)
Gastric pain® 9 (20%) 2 (4%)
Neutropenia 5 {11%) 2 (4%) 1 2%) 1 (2%)
Anemia 7 (15%) 3 (6%) 4 (9%) 2 (4%)
i - Thrombocytopenia 2 (4%) 12%)
—+ OSallpatients Alopecia 20(43%  12026%  5(11%)
O,Si —»— QS responders
* Gastric pain Grade 1 to 2: it abates with antiacids or H2-blockers. Grade 3 1o 4: it is intense enough
0,6 to require withdrawal of UFT in spite of therapy with antiacids and H2-blockers.
0,4
024 P’ a local tumor (only 2 of them) or gastric pain (1/6).
o Two patients had Grade 3 to 4 neutropenia and 1 of

2 4 6 8 10 12 14 16 18 20 months

FIGURE 1. Overall survival for the whole group and for those patients
who responded to chemotherapy is shown. The median survival was 9
months for all patients, and 13 months for responders.

sive local infiltration, assessed by laparotomy, and 29
(63%) had metastatic disease. The other 13 (28%) pre-
sented with relapses after radical surgery.

A total of 232 cycles of VP-16-UFT-LV were given
to 46 patients (median: 5 courses/patient; range: 1-
14). Two patients received just one course of chemo-
therapy: one died owing to toxicity and the other de-
cided to discontinue therapy after the first course. This
last patient was valid to assess toxicity but not the
response.

In all, 4 patients (9%) achieved a CR and 12 (26%)
a PR, for an overall response rate of 35% (95% confi-
dence interval [CI] 22-51%) (Table 3). The median
duration of response was 10 months. Eleven of 22
(50%) patients with ECOG 0 to 1 responded, but only
5 of 23 with ECOG 2 (21%). There was 1 response
among the patients with advanced locoregional dis-
ease. With regard to the location of metastases, the
response rate was 42% in the liver, 33% in lymph
nodes, 33% in the peritoneum, and 11% in the lung.
The median overall survival was 9 months (13 months
for responders) (Fig. 1).

Table 4 displays the worst toxicity per patient.
Gastrointestinal symptoms and anemia predomi-
nated. Eleven percent of patients had Grade 3 to 4
nausea/vomiting on at least 1 occasion, 17% diarrhea
Grade 3 to 4, 6% stomatitis Grade 3 to 4, and 4% gastric
pain Grade 3 to 4. Six patients (13%) had anemia Grade
3 to 4, which was not related to either the presence of

them died of sepsis. This patient also had progressive
disease. Except for anemia and alopecia, the other
cases of Grade 3 to 4 toxicity appeared just after the
first course, and were then avoided with a 25% reduc-
tion in the dose of VP-16 and UFT in subsequent
courses.

DISCUSSION

Curative therapy for advanced gastric carcinoma is still
not available. Even with the better schemes, median
survival ranges between 6 and 9 months.' Thus, ther-
apy for unresectable gastric cancer remains palliative.

In general, palliative chemotherapy should offer
some activity, manageable toxicity, and a reasonable
quality of life. The response rate observed in our study
is similar to that reported by others who used combi-
nations including 5-FU plus cisplatin and/or anthracy-
clines."**~% Although this rate is inferior to that of 53%
initially reported with ELF, it is better than the 7%
obtained by other investigators who also used ELF.*!
The same happens with FAMTX: although the re-
sponse rate was 63% initially,*> a randomized trial
achieved a 33% response rate, similar to the one from
this study.® For this reason, in the absence of direct
randomized comparisons among these regimens, we
cannot determine the superiority of one regimen over
the others.

VP-16-LV-UFT was well tolerated, the main toxic-
ity being digestive. Anemia was the most frequent he-
matologic toxicity. We do not know why it appears.
Although we first related it to chronic tumoral bleed-
ing, there was not evident relation with the presence
of a local tumor or the prevalence of gastric pain. No
patient received erythropoietin, as it is only approved
for cisplatin combinations in Spain. For this reason
we do not know whether it could have been of value.



With regard to leukocytes, 20% of patients experienced
Grade 3 to 4 leukopenia with the original ELF, but only
4% with our regimen.? It appears that the modulation
of UFT with LV is less myelotoxic than the modulation
of 5-FU,**** hence the interest to combine UFT and
LV with other drugs. In spite of this lesser toxicity
compared with other schemes,>'*-32 2 of our patients
had Grade 3 to 4 neutropenia and 1 of them died of
sepsis.

Oral chemotherapy has two main inconveniences:
compliance (patients may take more or fewer pills
than scheduled) and absorption. To solve the first
problem we need to spend time with the patient to
explain the therapeutic plan and the timetable of ad-
ministration, and to instruct him/her to withdraw
medication in the case of serious toxicity. Conversely,
previous surgery and the tumor itself could interfere
with the absorption and bioavailability of the drug. It
has been demonstrated that such a problem does not
happen with VP-16.* With regard to UFT, pharmaco-
kinetic studies have demonstrated that, after a total
gastrectomy, the area under the curve (AUC) of tegafur
and uracil does not change. However, after a partial
gastrectomy, the AUC of uracil AUC decreases (not
that of tegafur). These alterations return to normal 3
months after surgery.*® For these reasons, limitations
in absorption and bioavailability are not likely with
VP-16-LV-UFT.

Our experience suggests the feasibility of a pre-
dominantly oral scheme of chemotherapy with VP-186,
LV, and UFT in patients with advanced gastric carci-
noma. This kind of administration avoids hospitaliza-
tion and the use of infusion pumps, which should de-
crease the cost of therapy. This consideration along
with its efficacy, moderate toxicity, and easy adminis-
tration lead us to consider that VP-16-LV-UFT is ade-
quate for the ambulatory treatment of patients with
advanced gastric carcinoma. Currently we are per-
forming a Phase II trial with the combination Epiru-
bicin-UFT-LV in an attempt to further improve the
results of the present study.
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