
2677 

A Phase II Trial of Oral Tegafur and Uracil 
plus Cisplatin in Patients with Inoperable 
Nonsmall Cell Lung Cancer 
Yukito Ichinose, M.D., Nobuko Takanashi, M.D., Tokujiro Yano, M.D., 
Hiroshi Asoh, M.D., Hideki Yokoyama, M.D., Kohsuke Tayama, M.D., 
Nobuyuki Hara, M.D., and Mitsuo Ohta, M.D. 

Background. The combination of uracil and tegafur 
in a 4:l molar concentration (UFT) has a greater antitu- 
mor activity than 5-fluorouracil (5-FU) and tegafur. Be- 
cause the combination of 5-FU and cisplatin has been 
proven to have a synergistic antitumor effect in many ex- 
perimental and clinical studies, a Phase I1 study was con- 
ducted using the combination of UFT and cisplatin in pa- 
tients with inoperable nonsmall cell lung cancer. 

Methods. Thirty-one patients with measurable dis- 
ease were entered into the study; all were evaluable for 
toxicity and response. Their median age was 61 years 
(range, 36-75 years). There were 13 patients with Stage 
I11 and 17  with Stage IV disease. Twenty-two (71%) pa- 
tients had received no prior treatment. UFT (400 mg/m2) 
was administered orally on days 1 through 21 and cis- 
platin (80 mg/mz) was injected intravenously on day 8. 
This treatment was repeated every 4 weeks. 

Results. The median number of treatment cycles was 
two (range, 1-4 cycles). There were 11 partial responses 
(35%; 95% confidence interval, 19%-52%). The median 
response time was 6 months (range, 3-13 months). The 
median survival time was 11 months (range, 4-27+ 
months) for Stage I11 and 8 months (range, 2-22 months) 
for Stage IV. This chemotherapy regimen was well toler- 
ated. The hematologic toxicities, such as leukopenia and 
thrombocytopenia of grades 3 and 4, occurred in only 2 of 
31 (6%) patients. Nonhematologic toxicities of grades 3 or 
4 were not observed. 

Conclusions. Oral UFT plus cisplatin administration 
demonstrated an activity comparable with that of other 
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combinations based on cisplatin and an extremely low in- 
cidence of side effects. These observations suggest that 
this chemotherapy regimen is worthy of further investi- 
gation in a multi-institutional trial to determine the anti- 
tumor effect and the quality of life of patients. Cancer 
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UFT (Taiho Pharmaceutical, Ltd., Tokyo, Japan) is a 
combination of uracil and tegafur in a 4:l molar concen- 
tration. Tegafur (l-[2-tetrahydrofuryl]-5-fluorouracil) is 
a prodrug that is absorbed from the small intestine and is 
then metabolized in vivo to 5-fluorouracil(5-FU).’ When 
compared with 5-FU and tegafur, UFT is reported to 
have a greater antitumor activity.’ This potentiation is 
thought to be due to the inhibitory effect of uracil on 
the degradation of 5-FU by hepatic dihydropyrimidine 
dehydrogenase, which is the rate-limiting enzyme in 5- 
FU ~atabolism.~ In addition, both animal and human 
studies have shown that the tumor levels of 5-FU 
achieved after the concomitant administration of uracil 
and tegafur in the above ratio are higher than levels in 
the peripheral blood and that the 5-FU level in the tumor 
tissue is also sustained for a longer p e r i ~ d . ~ , ~  

The combination of cisplatin and 5-FU has been 
proven to have a synergistic antitumor effect in many 
experimental and clinical s t ~ d i e s . ~ - ~  The antitumor activ- 
ities of cisplatin and 5-FU are known to be dose- and 
time-dependent, respectively. lo Therefore, the regimen 
using a bolus infusion of cisplatin and constant infusion 
of 5-FU is most preferred. In general, the duration of con- 
stant 5-FU infusion ranges from 3-5  day^,^-^ for which 
patients may require hospitalization. The quality of life 
of the patients is also hampered by constant infusions. 

With these background, we conducted a Phase I1 
trial combining the oral administration of UFT for 21 
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days and a bolus infusion of cisplatin in patients with 
inoperable nonsmall cell lung cancer. 

Patients and Methods 

The patients were eligible for this study if they had ei- 
ther cytologically or histologically confirmed inoperable 
nonsmall cell lung cancer; measurable disease; age 75 
years or younger; Eastern Cooperative Oncology Group 
performance status of 0, 1, or 2; a leukocyte count of 
4000/pl or greater; platelet count of l O O , O O O / p l  or 
greater; hemoglobin level of 9 g/dl or greater; serum 
bilirubin levels less than 1.5 mg/dl; serum glutamic ox- 
aloacetic transaminase/glutamic pyruvic transaminase 
levels of twice the upper limit of normal or less; normal 
serum creatinine level; no evidence of any severe heart 
or pulmonary disease, and no active concomitant ma- 
lignant disease. The staging was performed according 
to the new international staging system.” All the pa- 
tients underwent computed tomography scans of the 
thorax and abdomen and isotope bone scan. Informed 
consent was obtained from all patients. 

Uracil and tegafur (400 mg/m’) in the form of 100 
mg capsule (100 mg tegafur and 224 mg uracil) was 
gwen orally from days 1-21. The UFT dose was 
rounded up or down to the nearest 100 mg. If the cap- 
sule dose could not be divided equally, the higher dose 
was administered in the morning and the lower dose in 
the evening. In practice, most patients received 600 mg 
UFT per day (300 mg two times a day). Cisplatin (80 
mg/m’) was administered as a 90-minute infusion on 
day 8 when the patients received hydration of at least 
2500 ml. The treatment was repeated every 4 weeks. At 
least two cycles of the treatment were given unless there 
was either unequivocal disease progression or toxicity. 

A complete blood cell count, blood chemistry, and 
chest X-rays were performed once a week after the 
treatment began. The patients were evaluated for their 
response based on the standard World Health Organi- 
zation criteria.” Toxicity from chemotherapy was 
graded according to the Japan Clinical Oncology 
Group.13 The duration for the response was measured 
from the start of the treatment to disease progression. 
The survival curve from the start of the treatment was 
made using the Kaplan-Meier Method. 

Results 

Thirty-one patients were entered onto the study from 
February 1992 to November 1993. The median follow- 
up period was 20 months (range, 9-30 months). All pa- 
tients were eligible. The characteristics of the patients 

Table 1. Patient Characteristics 

Characteristic 
No. of 
patients Percentage 

No. of eligible patients 31 

Sex 
Median age (range) 61 (36-75) 

Male 23 74 
Female 8 26 

I 1 3 
IIIA 1 3 
IIIB 12 39 
IV 17 55 

0, 1 27 87 
2 4 13 

Stage of disease 

1’s (ECOG scale) 

Histology 
Adenocarcinoma 15 48 
Squamous cell carcinoma 15 48 
Adenosquamous cell carcinoma 1 3 

Prior treatment 
None 22 71 
Chemotherapy with/without 

radiotherapy or surgery 6 19 
Surgery or radiotherapy 3 10 

P S  uerformance status: ECOG: Eastern Coouerative Oncoloev Grouu. 

are shown in Table 1. One patient who underwent a 
right pneumonectomy later developed metachronous 
Stage I lung cancer. The disease was judged to be inop- 
erable due to his poor pulmonary function. One patient 
had Stage IIIA disease with an extranodal invasion of 
the ipsilateral mediastinal metastases. Therefore, 30 of 
31 (97%) patients had advanced disease. 

One to 4 cycles of the treatment were administered 
(1 cycle, 9 patients; 2 cycles, 14 patients; 3 cycles, 7 pa- 
tients; 4 cycles, l patient). The response to the treatment 
was as follows: complete response, 0; partial response, 
11; no change, 11; progressive disease, 9. The overall 
response rate was 35% (95% confidence interval: range, 
19% to 52%). In 11 patients with partial response, six 
and five patients achieved at least a 50% tumor reduc- 
tion after one cycle and two cycles, respectively. The 
responding patients were classified as follows: 6 (35%) 
of 17 Stage IV, 5 (36%) of 14 other stages; 6 (40%) of 15 
squamous cell carcinomas, 5 (3 1 YO) of 16 other histolo- 
gies; 4 (44%) of 9 patients with prior therapy, 7 (32%) 
of 22 without prior therapy. The median duration of the 
response was 6 months (range, 3 to 13 months). 

Eight patients underwent thoracic irradiation after 
the combination chemotherapy. One patient in Stage 
IIIB with histologically confirmed contralateral supra- 
clavicular lymph node metastasis who had received two 
cycles of the chemotherapy and achieved partial re- 
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Figure 1. Survival; each tick mark represents a patient who is alive. 

sponse underwent a left upper lobectomy with a dissec- 
tion of the mediastinal and supraclavicular lymph 
nodes. The pathologic examination revealed only a mi- 
croscopic residual tumor in the primary lesion. Figure l 
shows the survival curve of all 31 patients. The 1-year 
survival rate of these patients was 32%, whereas the 
median survival time was 8 months (range, 2-27+ 
months). Thirteen patients with Stage I11 disease had a 
1-year survival rate of 31 YO, with a median survival time 
of 11 months (range, 4-27+ months) whereas 17 Stage 
IV patients had a 1-year survival rate of 29% and a me- 
dian survival time of 8 months (range, 2-22 months). 

The toxicities observed during the entire treatment 
of 31 patients are shown in Table 2. Leukopenia of 
grade 3 (1000-1900/pl) was observed in 2 (6%) pa- 
tients. At the same time, these two patients had throm- 
bocytopenia of grade 3 (25,000-49,000//.~1) or grade 4 
(<25,0OO/pl). Although no patient demonstrated grade 
3 vomiting (vomiting of 2 6  episodes in 24 hours), four 
patients could not take UFT for 1 to 7 days after the 
administration of cisplatin. No other toxicities, includ- 

ing cardiac, neurologic, and pulmonary toxicities, 
which are not listed in Table 2, were observed. There 
were also no treatment-related deaths. 

Discussion 

The combination of 5-FU and cisplatin has been shown 
to produce synergistic cytotoxicity in both in vitro stud- 
ies and tumor-bearing anirnals.l4-l6 However, the opti- 
mal order of administration of these drugs in combina- 
tion therapy has yet to be determined. The sequence of 
cisplatin followed by 5-FU has been shown to be more 
cytotoxic than the reverse succession in in vitro stud- 
ies,14 whereas the sequence of 5-FU followed by cis- 
platin has been proven to have a greater antitumor ac- 
tivity than the opposite order of administration in tu- 
mor-bearing animals.15f16 Therefore, in the present 
study, we designed a treatment regimen that is thought 
to be a compromise solution between conflicting exper- 
imental data; namely, a daily administration of UFT 
from day 1 to 21 and a bolus infusion of cisplatin on 
day 8. 

The effect of cisplatin or UFT as a single agent on 
advanced nonsmall cell lung cancer is not satisfactory. 
The response rate of these patients to UFT and cisplatin 
is reported to be and 12-14%,19 respectively. 
Although the results of the present trial cannot be di- 
rectly compared with the above data, the response rate 
of 35% in the present trial indicates the combination 
of UFT and cisplatin may have a synergistic antitumor 
effect. 

One of the advantages of this treatment is the ex- 
tremely low incidence of toxicity. Hematologic toxicity, 
such as leukopenia and thrombocytopenia, was ob- 
served only in 6% of the patients. In addition, no severe 
nonhematologic toxicities occurred. These observations 
suggest that this treatment is suitable for outpatients 
and that the addition of another active drug against 

Table 2. Toxicities According to the Japan Clinical Oncology Group 

Grade 
Incidence of 

Toxicity 1 2 3 4 grade 3 or 4 toxicity (%) 

Leukopenia 6 2 2 0 2 (6) 
Anemia 6 7 3 0 3 (10) 
Thrombocytopenia 4 0 1 1 2 ( 6 )  
Nausea/vomiting 7 24 0 0 
Diarrhea 1 0 0 0 0 
Stomatitis 2 0 0 0 0 

0 Alopecia 5 0 
Elevation of serum creatinine 0 1 0 0 0 
Elevation of transaminase 2 1 0 0 0 

- 

- - 
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nonsmall cell lung cancer is also feasible with this regi- 
men. 

Further studies on chemotherapy using oral UFT in 
various cancers are now ~nderway.’~-*~ Treatment with 
UFT alone and UFT plus leucovorin in advanced colo- 
rectal cancer has been reported to show moderate and 
significant antitumor activities, respectively.20,21 In a 
randomized controlled study of postoperative adjuvant 
chemotherapy including UFT in nonsmall cell lung can- 
cer patients, the chemotherapy group has been reported 
to prolong survival compared with the control group.” 
A recent study has demonstrated that oral UFT and cis- 
platin achieve a similar objective response rate to a con- 
stant infusion of 5-FU and cisplatin in advanced squa- 
mous head and neck cancer patientsz3 The present 
study also demonstrated that oral UFT and cisplatin has 
activity comparable with that of other combinations 
based on cisplatin. Even if we take into account only 
patients with Stage IV disease, this chemotherapy regi- 
men is still considered to have a favorable activity (re- 
sponse rate of 36% and median survival time of 8 
months). In addition to the extremely low incidence of 
side effects, another advantage of this regimen is that 
oral UFT administration spares the patients from the 
distress associated with a constant infusion of 5FU. In 
conclusion, we think that oral UFT and cisplatin treat- 
ment in inoperable nonsmall cell lung cancer is worthy 
of further investigation as a multi-institutional trial in 
terms of the antitumor effect and quality of life of pa- 
tients. 
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