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Abstract. Aim: To evaluate the efficacy and toxicity of triplet
chemotherapy using tegafur-uracil (UFT), vinorelbine, and
gemcitabine for patients with stage IlIB or IV non-small cell
lung cancer. Patients and Methods: A total of 32 patients were
enrolled in this study. The patients were subjected to a
treatment regimen consisting of intravenous vinorelbine and
gemcitabine on days 6 and 13, and oral UFT on days 1-5 and
8-12. This treatment was repeated every three weeks. Results:
All patients had an initial performance status of 0 to 1. The
objective response rate was 21.9%, median survival time was
13.9 months, and the one-year survival rate was 56.7%. Grade
3/4 toxicities (% of patients) consisted of leukocytopenia
(40.6%), neutropenia (56.3%), thrombocytopenia (3.1%),
infection (94%), hypoxia (6.3%) and dyspnea (3.1%).
Conclusion: Triplet chemotherapy using UFT, vinorelbine, and
gemcitabine was well-tolerated, with an acceptable toxicity
profile. However, the response rate and median survival did
not encourage for additional investigation.

Lung cancer is a major cause of mortality worldwide, with an
estimated annual incidence of 1.6 million cases and mortality
of 1.4 million cases (1). Non-small cell lung cancer (NSCLC)
accounts for at least 80% of all lung tumors, and
approximately three-quarters of patients initially present with
inoperable NSCLC (2-3). Chemotherapy is the mainstay of
management for advanced NSCLC. Based on clinical data, the
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American Society of Clinical Oncology’s (ASCO) clinical
guidelines state that chemotherapy is appropriate for selected
patients who have a good performance status (PS) with
unresectable, locally advanced, and metastatic NSCLC. For
these patients, the current standard of care is platinum-based
doublet chemotherapy (4). The median survival and 1-year
survival rates associated with platinum-based doublet
chemotherapy are 8-10 months and 30%-35%, respectively
(5). The recommendations in the guidelines of ASCO also
stated that non-platinum regimens may be used as alternatives
to platinum-based regimens as first-line treatment. Vinorelbine
plus gemcitabine is an active and well-tolerated non-platinum-
based chemotherapy regimen for the treatment of patients with
advanced NSCLC (6-7). Tegafur-uracil (UFT) is an oral
anticancer agent, which is composed of uracil and tegafur in a
molar ratio of 4:1. Uracil is an inhibitor of dihydropyrimidine
dehydrogenase (DPD), which is a metabolic product of 5-
fluorouracil (5-FU), and tegafur is a pro-drug of 5-FU (8). It
was found that prolonged administration of UFT results in a
similar to or higher maximum concentration (Cmax) as well
as an area under the curve (AUC) for 5-FU comparable to
those associated with continuous infusion of 5-FU (9). Direct
antitumor effects of UFT are minimal for most malignant
tumor types, including NSCLC (10,11). However, a meta-
analysis showed that postoperative adjuvant chemotherapy
with UFT was associated with improved survival of patients
with stage I adenocarcinoma (12). Sequential exposure to 5-
FU followed by gemcitabine has been reported to achieve
additive effects in vitro (13). The combination of gemcitabine
and UFT would be more effective than either treatment alone
because of the additive and synergistic activity of gemcitabine
and 5-FU derived from UFT. Therefore, we anticipated that
triplet chemotherapy using UFT, vinorelbine, and gemcitabine
would be more effective than the doublet combination of
vinorelbine and gemcitabine. To assess whether triplet
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Table 1. Treatment schedule.

Day 1 2 3 4 5 7 8 9 10 11 12 13 14
UFT 300 mg/m? | | ! | | | | | | !

VNR 25 mg/m?2 |

GEM 1000 mg/m? |

BSA UFT

<1.34 300 mg/body
1.34-1.66 400 mg/body
1.67-2.00 500 mg/body
>2.00 600 mg/body

chemotherapy is more effective than non-platinum doublet
chemotherapy, we conducted this multicenter, prospective,
open-label, phase II study of triplet chemotherapy.

Patients and Methods

Patient selection. Patients with histologically, or cytologically-
confirmed stage IIIB (malignant pleural effusion and/or metastasis
in the same lobe) or IV NSCLC were recruited for this study.
Patients with recurrences after surgical resection were also recruited.
Other inclusion criteria were age <75 years; Eastern Cooperative
Oncology Group (ECOG) performance status O or 1; at least one
measurable lesion; no previous chemotherapy or thoracic
radiotherapy; life expectancy =3 months; adequate organ function
(i.e. white blood cell count >4,000/mm3, neutrophil count
>2,000/mm3, platelet count =100,000/mm3, hemoglobin level
>9.5 g/dl, blood urea nitrogen level <25 mg/dl, serum creatinine
level<1.5 mg/dl, total bilirubin level <the normal upper limit, and
aspartate aminotransferase (AST)/alanine aminotransferase (ALT)
level<100 IU/1); no interstitial pneumonia or pulmonary fibrosis, as
determined by chest radiography; no coexisting severe
complications that would prevent compliance with the study
protocol or expose the patients to unnecessary risk; no pregnancy
or breast-feeding; no severe allergy to drugs; and no active
concomitant malignancy. All patients were required to provide
written informed consent, and the protocol was approved by the
Institutional Review board of each of the participating institutions.

Treatment schedule. This was an open-label, multicenter, single-arm
phase II study. The drug administration schedule is shown in Table I.
UFT was administered orally twice daily after a meal on days 1-5 and
8-12. Four doses of UFT were selected according to the body surface
area (BSA) such that they would be approximately equivalent to
300 mg/m?%/day: BSA <1.34 m2, 300 mg/day (a.m. 100 mg, p.m. 200
mg); BSA 1.34-1.66 m2, 400 mg/day (a.m. 200 mg, p.m. 200 mg);
BSA 1.67-1.99 m2, 500 mg/day (a.m. 200 mg, p.m. 300 mg); and
BSA 22.00 m?, 600 mg/day (a.m. 300 mg, p.m. 200 mg). UFT was
discontinued in the following cases: leukocyte count <1,000/mm3,
neutrophil count <500/mm3, platelet count <50,000/mm3, and adverse
reaction of grade 3 or higher. Patients received vinorelbine (25
mg/m2) and gemcitabine (1,000 mg/m?) intravenously on days 6 and
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13. On the day that vinorelbine and gemcitabine was to be
administered, a complete blood count test was performed, and these
drugs were administered only when the following conditions were
met: leucocyte count >2,000/mm3, neutrophil count >1,000/mm3,
platelet count >75,000/mm3, and AST/ALT level <100 IU/L
Vinorelbine and gemcitabine were not administered until the
aforementioned conditions were met. That is, the next course of
treatment was administered only when the leucocyte count recovered
to >2,000/mm3, neutrophil count to >1,000/mm3, platelet count to
>75,000/mm3, and the AST/ALT level to <100 IU/I.

The doses of vinorelbine and gemcitabine were reduced by
5 mg/m? and 200 mg/m? in patients for whom the scheduled treatment
was skipped on day 13 of the previous cycle. If patients experienced
grade 4 hematological toxicity, the UFT dose was reduced by 100
mg/day in the subsequent cycle. The cycle was repeated every 21 days
and at least two cycles were administered to each patient, unless
disease progression or unacceptable toxicity occurred.

Evaluation. Intention-to-treat analysis was performed in this study.
Response, survival, and toxicity were assessed in all patients who
received any part of the treatment. Complete blood cell counts and
blood chemistry parameters were measured on a weekly basis. The
response was assessed based on the findings of chest radiography
or computed tomography, which was initially used to define tumor
extent. The response was evaluated according to the criteria of
response evaluation criteria in solid tumors (RECIST 1.0) (14). A
complete response (CR) was defined as the complete disappearance
of all clinically detectable tumors for at least four weeks. A partial
response (PR) was defined as an at least 30% decrease in the sum of
the longest diameters of the target lesions for more than four weeks,
with no new area of malignant disease. Progressive disease (PD)
indicated at least a 20% increase in the sum of the longest diameters
of the target lesions or a new malignant lesion. Stable disease (SD)
was defined as insufficient shrinkage to qualify for PR and
insufficient increase to qualify for PD. The best response achieved
during the treatment course was recorded. Toxicity was graded
according to the National Cancer Institute Common Toxicity
Criteria version 2.0 (15).

Study design and statistical analysis. The primary end-point of this
study was to determine the tumor response rate achieved by using
the triplet chemotherapy protocol. The sample size was calculated
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Table II. Patients’ characteristics.

No. of enrolled patients 32
Median age, years (range) 65 (46-74)
Gender

Male 20

Female 12
Performance statu s (ECOG)

0 11

1 21
Stage

I B 5

v 27
Histology

Adenocarcinoma 28

Squamous cell carcinoma 2

Large cell carcinoma 2
Pre-treatment

Surgical resection 1

Radiotherapy 1

v-Knife 1

according to the Simon minimax two-stage design (16). Based on
the assumption that a response rate >40% would warrant a further
investigation of this combination chemotherapy, and a rate of below
20% would make such an investigation unnecessary, a sample size
of 33 patients was required with an alpha error of 0.05 and a beta
error of 0.2. Overall survival was defined as the interval between
enrollment in this study and death or the final follow-up visit.
Median overall survival was estimated by the Kaplan-Meier
method.

Results

Between September 2002 and November 2004, 32 eligible
patients (20 men and 12 women) were enrolled in this
study, in which one eligible patient mistakenly had not been
included. Patients’ characteristics are listed in Table II. The
median age of the patients was 65 years (age range=46-74
years). Eleven patients had ECOG PS 0, and 21 patients
had PS 1. Five patients had clinical stage IIIB disease, and
27 patients had stage IV disease. Histologically,
adenocarcinoma was diagnosed in 28 patients, squamous
cell carcinoma in two, and large-cell carcinoma in two.
There were no early deaths during the first cycle of
treatment.

Response and survival. Out of the 32 patients assessable for
response, none of the patients achieved a CR, seven (21.9%)
achieved a PR with an overall response rate of 21.9% (95%
confidence interval=7.6%-36.2%), 14 (43.7%) had SD, 10
(31.2%) had PD, and one (3.1%) had no evaluable indication.
As shown in Figure 1, the median survival time for all
patients was 13.9 months, and the one-year survival rate was
56.7% (95% confidence interval=38.9%-74.4%).
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Figure 1. Kaplan—Meier estimates of the overall survival of 32 patients

with advanced non-small cell lung cancer receiving triplet
chemotherapy treatment.
Table III. Hematological and non-hematological toxicity.
Grade

1 2 3 4 =G3 (%)
Leukocytopenia 6 6 12 1 40.6
Neutropenia 5 3 10 8 56.3
Thrombocytepenia 14 1 1 0 3.1
Nausea 8 0 0 0 0
Constipation 5 0 0 0 0
Diarrhea 3 1 0 0 0
Fever 7 1 0 0 0
Rash 0 6 0 0 0
Fatigue 1 0 0 0 0
Allergy 0 1 0 0 0
Myositis 1 0 0 0 0
Dyspnea 1 1 1 0 3.1
Infection 2 1 3 0 94
Pneumonia 2 1 0 0 0
Hypoxemia 0 0 2 0 6.3
Phlebitis/dermopathy 2 1 0 0 0
Peripheral neuropathy 1 1 0 0 0
Liver 0 0 1 0 3.1

Toxicity of treatment. Hematological toxicity and non-
hematological toxicity were analyzed during the treatment
and follow-up periods. The major toxicities observed during
the study period are shown in Table III. The incidence of
toxicities was evaluated in all 32 patients. Grade 3 or 4
leukopenia was observed in 13 patients (40.6%), grade 3 or
4 neutropenia was observed in 18 patients (56.3%), and
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grade 3 or 4 thrombocytopenia was observed one patient
(3.1%). Non-hematological toxicity was relatively mild.
Grade 3 infection was seen in three patients. Other toxicities
included grade 3 dyspnea in one patient (3.1%), and grade 3
liver dysfunction in one patient (3.1%). There were no
treatment-related deaths.

Treatment delivery. The median number of treatment cycles
administered to all patients was two. Overall, 20 (62.5%)
patients received at least two cycles of treatment. In the
remaining 12 patients, chemotherapy was terminated before
the second treatment cycle for the following reasons: disease
progression in eight patients, and adverse events, including
grade 3 infection, grade 2 diarrhea, and grade 2 rash, in four
patients.

Discussion

Vinorelbine and gemcitabine are two of the most extensively
evaluated newer cytotoxic agents. This combination regimen
has been well-tolerated, with reported response rates of
25%-72.5% and median survival times of 8-11 months (17-
19). These clinical trials also showed a more favorable
toxicity profile. Because the effectiveness of these two drugs
is fairly well-established, we added a third drug, UFT, to
this doublet regimen to assess the effectiveness of a triplet
chemotherapy regimen. In general, UFT is administered on
a daily basis. Sadahiro et al. conducted a pharmacological
study of the weekday-on/weekend-off oral UFT schedule in
patients with colorectal cancer (20). In their study, UFT was
administered for five consecutive days, followed by a two-
day period off the drug. The 5-FU concentration in the
tumor was maintained at a much higher level than that in
the serum throughout these periods. Therefore, this schedule
may be associated with better tolerance than the
conventional daily administration schedule, without
compromising on the antitumor effect of the drug. Based on
their report, we adopted the weekday-on/weekend-off UFT
schedule in this study. In this study, the triplet chemotherapy
regimen of UFT, vinorelbine, and gemcitabine resulted in an
objective response rate of 21.9%, disease control rate of
65.6%, and median survival time of 13.9 months in patients
with advanced NSCLC. The principal toxicities were
neutropenia and infection, with no treatment-related death.
In 12 (37.5%) patients, chemotherapy was discontinued after
one cycle: in eight patients, treatment was discontinued
because of disease progression; in four patients (33.3%),
treatment was discontinued due to adverse events, including
two cases of grade 3 infection and one case each of grade 2
diarrhea and rash, which led the patients to terminate the
treatment. Thus, triplet chemotherapy was found to be
feasible as a first-line treatment. Cisplatin is an effective
cytotoxic agent that is currently used as the standard
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treatment for lung cancer (21). Cisplatin, despite being
considered the ‘key drug’ in NSCLC, is associated with
several distressing toxicities in a subset of patients (22). It
has been reported that platinum-based triplet chemotherapy
generally results in increased toxicity, without significant
gains in efficacy, compared with doublet chemotherapy (23).
The German and Swiss Lung Cancer Study Group has
examined the effectiveness of the gemcitabine plus
vinorelbine regimen with and without the addition of
cisplatin. They found that the cisplatin-based gemcitabine
plus vinorelbine (GVP) regimen showed no survival benefit
as first-line chemotherapy compared with the cisplatin-free
gemcitabine plus vinorelbine regimen. Moreover, the latter
regimen was better-tolerated than the GVP regimen (24).
Similarly, the non-platinum-based triplet chemotherapy
regimen examined in this study was found to be an effective
first-line treatment. Recently, advances in the molecular
understanding of lung cancer have led to changes in the
treatment protocol for the disease. The treatment of patients
with epithelial growth factor receptor (EGFR)-mutant
NSCLC with tyrosine kinase inhibitor (TKI) has led to a
superior response rate, a prolonged progression-free
survival, and an improved quality of life compared to
cytotoxic chemotherapy (25). In patients with echinoderm
microtubule-associated protein-like-4 anaplastic lymphoma
kinase (ALK) NSCLC, an ALK inhibitor was effective (26).
The patients treated with the triplet chemotherapy regimen
in this study, however, could not benefit from these
molecular therapies, since such somatic mutations were not
routinely examined at that time. In conclusion the
combination chemotherapy of UFT, vinorelubine, and
gemcitabine was well-tolerated, with an acceptable toxicity
profile, in patients with advanced NSCLC. The efficacy and
toxicity of this triplet chemotherapy was similar to those of
other commonly used doublet regimens. The response rate
and median survival, however, did not encourage for
additional investigation.
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