Anti-Cancer Drygs, 2, pp. 453456

Cisplatin plus continuous infusion of 5-fluorouracil
for 5 days effective for patients with advanced

gastric cancer
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Seventeen consecutively treated patients with advanced
gastric cancer were prescribed every 3 weeks intrave-
nous cisplatin (20 mg/m?/day) and a continuous infusion
of S5-fluorouracil (5-FU) (750 mg/m?/day) for 5 days.
Twelve (71%) patients had been treated previously with
other anticancer drugs. Seven (42%) patients showed a
partial response and these responses persisted for over
4.4 months. Stabilization of the disease occurred in eight
(47%) patients, and in two (12%) the disease progressed.
At the time of analysis, mean survival of the responders
was 8.2 months, while that of non-responders was 5.0
months. The toxicities were within acceptable limits and
only a few had a grade Ill toxicity. This combined
administration of cisplatin and 5-FU for 5 days is safe and
effective for patients with advanced gastric cancer.
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Introduction

For patients with an advanced gastric cancet,
anticancer drugs such as 5-fluorouracil (5-FU),
doxorubicin, mitomycin C and cisplatin have
response rates of 15-25%."? Combination chemo-
therapy regimens of FAM,’ FAMe,> FAP* and
EAP,* when prescribed for patients with advanced
gastric cancet, usually achieve 30-60% overall
response fates, but are associated with grade IV
severe toxicities. The continued search for a more
appropriate combination chemotherapy regimen for
advanced gastric cancer is therefore warranted.
Because of its proven efficacy, we considered first
a combination therapy based on 5-FU. We
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combined 5-FU with cisplatin because studies on
mice showed that cisplatin is synergistic with 5-FU.¢
In addition, a number of studies showed that this
combination is clinically effective against head and
neck cancers™® and colorectal cancers.”'” The
continuous infusion of 5-FU for 5 days was found
to be more effective than bolus 5-FU therapy."' The
myelotoxicity rate of 5-FU is lower in those given
a continuous infusion of the drug.'>"” We report
here our clinical evaluation of the efficacy of
cisplatin in combination with a 5-day continuous
infusion of 5-FU for patients with an advanced
gastric cancer.

Materials and methods

Seventeen Japanese men and women with evalu-
able, pathologically confirmed advanced gastric
cancer were admitted to hospital and enrolled
in the study. Informed consent was obtained from
each patient.

The following criteria were used: evaluable
gastric cancer; age 20-75 years; no major cardiac
or metabolic diseases; normal cardiac function;
white blood cell (WBC) count >4000/mm’;
platelet count >100,000/mm?; adequate renal func-
tion (blood urea nitrogen <20ng/dl, serum
creatinine <1.2mg/dl, clearance of creatinine
> 60 ml/min); normal liver function tests.

The treatment plan involved cisplatin (Nihon
Kayaku Co., Tokyo) at 20 mg/m? for 2 h i.v. with
pre- and post-treatment hydration and the contin-
uous infusion of 5-FU (Kyouwa Hakko Co.,
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Tokyo) at 750 mg/m?/day for five consecutive days.
This cycle was repeated every 3 weeks. Efforts were
made during this study to minimize the toxicities
of this treatment, particulatly nausea and vomiting,
and metoclopramide and methylprednisolone sodi-
um succinate were given, as required for each
patient.

The characteristics of the patients are summar-
ized in Table 1. The subject population included 5
men and 12 women, the age range being between
39 and 71 years with a mean age of 58. The mean
performance status according to the criterion of the
Eastern Cooperative Oncology Group (ECOG)
was 2 (range 0-3). Eight of the 17 patients (47%)
had undergone gastrectomy in our institution prior
to this study; the remaining nine patients presented
with advanced disease not amenable to surgical
resection. Twelve patients had been prescribed
chemotherapy.

Of 17 patients, seven (41%) had metastatic
disease, two (12%) locally advanced inoperable
disease and eight (47%) an inoperable cancer and
metastases. After the administration of a minimum
of two cycles, the response to the combined therapy
was evaluated in each patient. A thorough physical
examination, standard radiographs, sonograms, or
computed tomography scans were obtained. WHO

Table 1. Characteristics of patients

Factor No. of patients
(%)

Patients 17 (100)
Age (years)

Mean 58

Range 39-71
Sex

Male 5 (29)

Female 12 (71)
Performance status
(ECOG scale)

0 1(6)

1 3 (18)

2 9 (53)

3 4 (23)
Previous treatment

Surgery 8 (47)

Chemotherapy 12 (71)
Affected organs

Stomach 9 (53)

Liver 5 (29)

Lung 1(6)

Lymph nodes 3 (18)

Colon 3 (18)

Ovary 1(6)

Peritoneum 9 (53)
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criteria were used to define the response, response
duration and the degree of toxicity."* Response was
evaluated as follows: complete response (CR) was
defined as the complete disappearance of all tumor
for at least 4 weeks; partial response (PR), >50%
reduction in tumor volume for at least 4 weeks; no
change (NC), <50% reduction or <25% increase
in tumor volume for 4 weeks; progressive disease
(PD), =>25% increase in tumor volume or
development of new sites of disease. To assess the
toxicity, renal, liver, bone marrow and cardiac
functions were tested before and after the
treatment.

Results

The patients were treated with 2-6 cycles (mean 3
cycles) of a combination of cisplatin and 5-FU. The
clinical responses are summarized in Table 2. Of
the 17 evaluable patients, seven (41%) achieved PR,
NC was noted in eight (47%) and PD in two (12%).
The mean duration of the response was 4.4 months
(range 2.0-7.9). PR was obtained in five patients
with an inoperable cancer plus metastases and in
two with metastatic disease. Three patients who
achieved PR had been treated previously with
chemotherapy. At the time of analysis, the mean
survival of responders was 8.2 months, while that
of non-responders was 5.0 months.

The toxicities are summarized in Table 3. Grade
IIT leukopenia and thrombocytopenia were ob-
served in 18 and 12% of patients, respectively.
These toxicities occurred between days 11 and 15
and bone marrow recovery was complete 3-10 days
later. Gastrointestinal toxicities were mostly of
grade I-1I, and stomatitis of grade III was noted in
one (6%) patient. Two (12%) patients had grade II
renal toxicity, nine (53%) had some alopecia, one
(6%) had ototoxicity (tinnitus) and four (24%) had
mild neurotoxicity.

Discussion

Cisplatin'® and 5-FU' each have superior anti-
neoplastic activity against gastric cancer. In mice,
cisplatin is synergistic with 5-FU.° A study done
using the human ovarian carcinoma cell line A2780
revealed that cisplatin can increase the awvailability
of the reduced folate necessary for 5-fluorodeoxy-
uridine 5’-monophosphate (FAUMP) to bind tightly
to thymidylate (dTMP) synthase (EC 2.1.1.45) and
thereby enhance the cytotoxicity of 5-FU.!7 The



Table 2. Response and survival time

Cisplatin plus 5-FU for gastric cancer

Response Frequency Mean response Mean survival
(%) duration {(months) (months)
PR 7 (41) 44+ 8.2+
: (range 2.0-7.5+) (range 3.3-12.5+)
Stomach 4 (40)
Liver 1 (20)
Lung 1 (100)
Lymph nodes 1 (33)
Colon 1 (33)
Ovary 0 (0)
Peritoneum 4 (44)
NC 8 (47) 35 5.0+
(range 1.5-7.1+) (range 3.1-11.0+)
PD 2 (12) 48+

(range 3.5-6.5+)

PR, partial response; NC, no change; PD, progressive disease.

combination of cisplatin and 5-FU has also been
used clinically in the treatment of head and neck
cancers”® and colorectal cancers.”!*!® It is important
to determine the optimal therapeutic schedule for
administration of drugs. As the activity of 5-FU
occurs in the S phase of cells, only a small fraction
of tumor cells will be susceptible when the drug is
administered in a bolus form. It is also known that
when 5-FU is given in the form of a continuous
infusion rather than as a bolus, the response rate
improves and myelosuppression is attenuated in
cases of colorectal cancer.!""? Cisplatin has been
given in Western countries by a bolus infusion, in
combination with 5-FU."® To maintain the level of
reduced folate necessary for the ternary complex of
dTMP synthase,’”” the infusion of cisplatin at
20 mg/m®/day for five consecutive days may be

Table 3. Toxicity

Toxicity Grade (%) Total
(%)
| Il ] v
Hematologic
wBC 1(6) 3(18) 3(18) - 8(41)
Platelet 1 (6) - - - 1(6)
Hemoglobin 16 2(12) 2(12) - 5(29)
Gastrointestinal
Nausea/vomiting 2 (12) 1 (6) - - 3(18)
Diarrhea 1(6) - - - 1(6)
Appetite loss 1(6) - - - 1(6)
Stomatitis 1(6) 1 (6) 1(6) - 3(18)
Renal - 2 (12) - - 2(12)
Alopecia 741 2(12) - - 9(53)
Ototoxicity 1 (6) - - - 1(6)
Neurotoxicity 2(12) 2(12) - - 4(24)

more effective than the infusion of a single high
dose of cisplatin.

For our patients, the combination treatment with
cisplatin and continuous infusion of 5-FU for 5 days
induced a response rate of 41% and the mean
duration of response exceeded 4.4 months. The
mean survival of the responders was 8.2 months,
while that of the non-responders was 5.0 months.
The clinical response achieved in our series was the
same as that achieved in another study.” As
complete response was not achieved with out
regimen, this combined treatment shows a modest
logarithmic cell kill and a limited effectiveness in
completely eradicating large numbers of spreading
cancer cells. The EAP (etoposide; doxorubicin;
cisplatin) regimen for advanced gastric cancer led
to a response rate of 64%; however, in 64% of the
patients, there was a grade III-1V myelosuppression
and in 12% severe infections occurred.’

The combination of cisplatin and 5-FU for 5 days
was tolerated relatively well in most of our patients,
only a few developed grade III toxicity and no
patient developed grade IV toxicity. All these
toxicities resolved within 1-2 weeks. The regimen
of cisplatin together with a continuous 5-day
infusion of 5-FU appears to be effective and can be
given with lower toxicity for patients with
advanced gastric cancer. This regimen is worthy to
be used in an adjuvant setting in combination with
surgical treatment.

Conclusion

Seventeen patients with advanced gastric cancer
were treated with i.v. cisplatin and a continuous
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infusion of 5-FU for 5 days. Seven (42%) patients
showed a partial response. The toxicities were
within acceptable limits and only a few had grade

III

toxicity. This combined treatment is safe and

effective for patients with advanced gastric cancer.
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