
Abstract. Background: Based on the results of phase I/II
studies, S-1 plus cisplatin (CDDP) and vinorelbine (VNR)
plus CDDP are commonly used chemoradiotherapeutic
regimens for the treatment of non-small cell lung
cancer(NSCCLC) in Japan. However, there have been no
studies that have compared S-1 and CDDP combined with
thoracic radiotherapy (TRT) with VNR and CDDP combined
with TRT. Patients and Methods: A total of 39 and 50
patients with stage III non-small cell lung cancer (NSCLC)
were treated with S-1 and CDDP plus concurrent TRT, or
with VNR and CDDP plus concurrent TRT, respectively,
between 2002 and 2010. Results: In the S-1 plus CDDP plus
TRT group, the median progression-free survival (PFS) and
the median overall survival (OS) were 327 days and 1012
days, respectively. In the VNR plus CDDP plus TRT group,
the median PFS and the median OS were 328 days and 905
days, respectively. The differences in the PFS and OS were
not statistically significant. Grade 3 or more leukopenia and
neutropenia were significantly more common in the VNR
plus CDDP plus TRT group. Grade 3 or more
thrombocytopenia, esophagitis and eruption tended to be
more common in the S-1 plus CDDP plus TRT group.
Conclusion: Due to the difference in the toxicity profiles of
the two combinations, S-1 plus CDDP plus TRT or VNR plus
CDDP plus TRT should be selected depending on each
patient’s baseline characteristics.

The standard treatment for stage III locally advanced non-
small cell lung cancer (NSCLC) was combined modality of
thoracic radiotherapy (TRT) and chemotherapy (1, 2). Phase
III studies have since been conducted to assess the efficacy
and toxicity of concurrent chemoradiotherapy (CRT) in
comparison with the one of sequential chemoradiotherapy.
In two studies, namely a Japanese Study (3) and the radiation
therapy oncology group (RTOG) 9410 (4), which employed
older, second-generation regimens, the survival period was
reported to be significantly prolonged by concurrent CRT,
although the toxicity was worse. Thus, the standard of
treatment for stage III locally advanced lung cancer is
currently recognized as concurrent CRT.

In patients with stage IIIB or IV NSCLC, it has been
demonstrated that third-generation agents combined with
cisplatin or carboplatin yield superior survival as compared
to regimens containing second-generation agents (5-7). Based
on these data, a phase III trial was conducted to compare
third-generation chemotherapy with second-generation
chemotherapy used in concurrent CRT regimens for patients
with unresectable stage III NSCLC. The phase III study
which compared mitomycin, vindesine plus cisplatin,
irinotecan plus carboplatin and paclitaxel plus carboplatin
used as concurrent CRT regimens for stage III NSCLC,
showed that paclitaxel plus carboplatin was equally
efficacious and exhibited a more favorable toxicity profile
among the three arms [paclitaxel plus carboplatin arm:
median progression-free survival (PFS) 9.5 months, median
survival time (MST) 22.0 months] (8). On the other hand,
because cisplatin-based chemotherapy is slightly superior to
carboplatin-based chemotherapy in terms of the response rate
and in prolonging survival of patients with advanced NSCLC
(9), additional studies were conducted to assess benefits of
the cisplatin-based chemoradiotherapy. A phase II study of S-
1 and cisplatin with concurrent TRT for stage III NSCLC led
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to a median PFS of 12.0 months and MST of 33.1 months
(10). In addition, a larger phase I study which recruited 18
patients and used vinorelbine plus cisplatin as concurrent
CRT gave a median PFS of 15.6 months and an MST of 30.4
months (11).

Based on the findings of these clinical trials, S-1 plus
cisplatin or vinorelbine plus cisplatin are now commonly
used as CRT for stage III NSCLC in Japan. However, so far,
there has been no clinical trial that has compared these CRT
regimens. Therefore, we conducted this retrospective study
to compare and clarify the efficacy and toxicity of S-1 plus
cisplatin and vinorelbine plus cisplatin as concurrent CRT
regimens.

Patients and Methods

Patient selection. We reviewed 39 and 50 consecutive patients with
inoperable stage III NSCLC who were treated with S-1 and cisplatin
plus concurrent TRT, and with vinorelbine and cisplatin plus
concurrent TRT, respectively, at Shizuoka Cancer Center between
July 2002 and December 2010. The TNM stage was classified using
TNM stage version 6 (12). In terms of the T factor, T4 disease, or
the presence of pulmonary metastasis in the same lobe, was
considered ‘unresectable’. In terms of the N factor, clinically
apparent or histologically/ cytologically proven multiple N2, bulky
N2, N3 or both N1 positive and N2 positive disease were considered
‘unresectable’. In general, lymph nodes that were larger than 10 mm
in the minor axis were considered to be metastatic. To confirm the
presence of N2 disease, which was detected by chest computed
tomography (CT) and smaller than 10 mm in the minor axis, 18F-
fluoro-deoxy-glucose positron-emission tomography (FDG-PET)
and/or mediastinoscopy was performed. Chest CT, abdominal CT,
bone scintigram or FDG-PET, and brain magnetic resonance
imaging (MRI)/CT were performed before CRT for all patients.

The inclusion criteria for CRT in our institution are generally as
follows: age ≤75 years, performance status (PS) of 0-1, white blood
cell count ≥3.0 × 103/mm3, neutrophil count ≥1.5 × 103/mm3,
platelet count ≥1.0 × 105/mm3, serum creatinine ≤1.5 mg/dl, total
bilirubin ≤1.5 mg/dl and transaminase level less than twice the
upper limit of the normal value. The exclusion criteria were
interstitial lung disease identified by a chest x-ray, malignant pleural
or pericardial effusion, and serious complications, such as severe
respiratory failure, active infectious diseases, serious heart diseases,
and poorly controlled hypertension/diabetes mellitus. All patients
gave informed consent before CRT.

Chemotherapy. S-1 plus cisplatin plus TRT. S-1 (40 mg/m2) was
administered orally twice, daily on days 1-14, along with
intravenous infusion of cisplatin (60 mg/m2) on day one. The
treatment cycles were repeated every four weeks for a maximum of
four cycles. The oral doses of S-1 for each patient were assigned
based on their body surface area (BSA). The three doses of S-1 that
were administered based on the BSA were: 40 mg, BSA ≤1.25 m2;
50 mg, 1.25 m2 <BSA≤1.50 m2; and 60 mg, BSA >1.50 m2. In
general, if the entry eligibility criteria for CRT were not met,
subsequent cycles of treatment were withheld until the noted
abnormality had resolved. If there was no resolution of the
abnormality after seven weeks from the first day of the cycle,

chemotherapy was stopped. Generally, the doses of S-1 were
reduced in the event of grade 4 hematological toxicity, or grade 3
or more non-hematological toxicity during the previous treatment
cycle. For the subsequent courses, S-1 was reduced from 60, 50, or
40 mg twice daily to 50, 40, or 25 mg twice daily, respectively.
Vinorelbone plus ciplatin plus TRT. Vinorelbine (20 mg/m2), on days
1 and 8 and cisplatin (80 mg/m2) on day one were administered
intravenously. The treatment cycles were repeated every four weeks
for a maximum of four cycles. In general, if the entry eligibility
criteria for the CRT were not met, subsequent cycles of treatment
were withheld until the noted abnormality had resolved. If there was
no resolution of the abnormality after seven weeks from the first
day of the cycle, chemotherapy was stopped. Generally, the doses
of vinorelbine and cisplatin were reduced in the event of grade 4
hematological toxicity, or grade 3 or more severe non-hematological
toxicity during the previous treatment cycle. When the white blood
cell, neutrophil or platelet counts were below 2000/mm3, 1000/mm3

or 75,000/mm3, respectively, or active when infection was present,
the administration of vinorelbine on day eight was omitted.
Supportive care: All patients received prophylactic antiemetic
therapy consisting of a 5-HT3 antagonist, metoclopramide, and
dexamethasone. The use of granulocyte colony-stimulating factor
during radiotherapy was not permitted.

Radiotherapy. TRT was concurrently started in the first cycle of
chemotherapy. All the patients were required to undergo chest CT
to facilitate treatment planning. The primary tumor (gross tumor
volume; GTV primary) was delineated in the pulmonary windows,
and the nodal involvement (GTV node) was delineated in the
mediastinal windows. The clinical target volume (CTV) included
the GTV primary, GTV node, ipsilateral hilum, and elective
mediastinum, for which the lower border was 3.0 cm below the
carina up to 40 Gy. After 40 Gy, CTV included the GTV primary
and GTV node. The planning target volume (PTV) was the CTV
plus a margin to ensure that the prescribed dose was actually
delivered to the CTV. The prescribed dose was 60 Gy in 30 fractions
(fr). The heterogeneity correction was used, and the dose was
prescribed at an isocenter. The PTV was to cover 90% of the
isodose surface. Portal verification was carried out for all treatment
fields. It was ensured that the normal lung volume receiving more
than 20 Gy (V20) was equal to or less than 35% of the total lung
volume. The maximal dose to the spinal cord was not to exceed 45
Gy at any level.

Evaluation of efficacy and toxicity. The tumor response was
evaluated in accordance with the response evaluation criteria in solid
tumors (RECIST) ver. 1.0 (13). Acute adverse events were evaluated
until 4 weeks after the last administration of chemotherapy/TRT, or
until the patient’s death, in accordance with the common
terminology criteria for adverse events (CTCAE) ver. 3.0 (14). Late
adverse events were scored according to the European Organization
for Research and Treatment of Cancer/Radiation Therapy Oncology
Group late radiation morbidity scoring scheme.

Statistical analysis. To analyze the progression-free (PFS) and
overall survival (OS), survival curves were drawn using the Kaplan-
Meier method. The PFS was calculated from the date of initiation of
the CRT to the date of detection of disease progression or the date
of death from any cause. The PFS was censored at the date of the
last visit for those patients who were still alive without any
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documented disease progression. The OS was calculated from the
date of initiation of the CRT to the date of death. The OS was
censored at the date of the last visit for those patients whose deaths
could not be confirmed. The PFS and OS were compared using the
log-rank test according to the chemotherapeutic regimens (S-1 plus
cisplatin plus TRT vs. vinorelbine plus cisplatin plus TRT). Cox
proportional hazard models were used to calculate the hazard ratio
(HR) and adjusted HR of the PFS and OS according to
chemotherapeutic regimens. To evaluate the differences in the
patients’ characteristics, the chi-square test or Fisher’s exact test
were used, depending on the numbers of the patients. P-values
<0.05 were considered to be statistically significant. All statistical
analyses were performed by the application of JMP ver. 8.0 for
Windows (SAS Institute Inc., Cary, NC, USA).

Results
Patients’ characteristics. From July 2002 to December 2010,
39 patients received S-1 plus cisplatin plus TRT (planned
dose: 60 Gy/30 fr) and 50 patients received vinorelbine plus
cisplatin plus TRT (planned dose: 60 Gy/30 fr) at the Shizuoka
Cancer Center. Table I shows the patients’ characteristics.
There were no statistically significant differences between the
two groups in terms of gender, age, histology, performance
status (PS), smoking history, presence of epidermal growth
factor receptor (EGFR) mutations and stage. However, there
was a trend for more male patients and a better PS in the S-1
plus cisplatin plus TRT group.

Toxicity, administered cycles of chemotherapy, and
discontinuation of radiotherapy. Table II shows the toxicities
in the two groups, respectively. With regard to grade 3 or
higher toxicities, leukopenia and neutropenia were
significantly more common in the vinorelbine-treated group
than in the group treated with S-1 (leukopenia, p<0.0001;
neutropenia, p<0.0001). On the other hand, grade 3 or more
severe thrombocytopenia, esophagitis and eruption tended to
be more common in the S-1-treated group than in the
vinorelbine-treated group (thrombocytopenia, p=0.0825;
esophagitis, p=0.0805; eruption, p=0.0805). There were no
treatment-related deaths in either group.

The median number of cycles administered was 4 (range,
1-4) in the S-1-treated group, and 4 (range, 1-4) in the
vinorelbine-treated group. There was no significant
difference in the number of cycles administered between the
two groups (Mann-Whitney test, p=0.321). 

Discontinuation or omission of radiotherapy tended to be
more common in the vinorelbine-treated group than in the S-1-
treated group [9 patients (18%) in vinorelbine-treated group
and 5 patients (13%) in the S-1-treated group, p=0.569]. The
reasons were grade 3 febrile neutropenia in four patients, grade
4 leukopenia/neutropenia in four patients and grade 3 infection
in one patient among the 9 patients in the vinorelbine-treated
group. All nine patients recovered from toxicities and
completed 60 Gy of TRT. The reasons for discontinuation or

omission of radiotherapy were grade 2 pneumonitis in three
patients and grade 3/4 thrombocytopenia in two patients among
the five patients in the S-1-treated group. Although the two
patients with grade 3/4 thrombocytopenia recovered and
completed 60 Gy of TRT, the three patients with grade 2
pneumonitis discontinued TRT permanently.

Response to therapy and survival. Among the 39 patients in
the S-1-treated group, 25, 12, 1 and 1 showed a complete
response (CR)/ partial response (PR), stable disease (SD),
progressive disease (PD) and were not evaluable (NE),
respectively. The response rate was 64%, and the disease
control rate was 95% (Table III). On the other hand, among
the 50 patients in the vinorelbine-treated group, 38 and 12
patients showed a CR/ PR and SD, respectively. The
response rate was 76% and the disease control rate was
100% (Table III). The differences in the response rate and
disease control rate between the two groups were not
statistically significant (response rate, p=0.321; disease
control rate, p=0.438).
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Table I. Patients’ characteristics.

S-1 plus Vinorelbine p-value
cisplatin plus cisplatin
(N=39) (N=50)

Gender (no./%) 
Male 34 87% 37 74% 0.184
Female 5 13% 13 26%

Age (years) 
Median 66 64 0.474
Range 40-74 44-74

Histology (no./%) 
Adeno 20 51% 26 52% 0.912
Sq 14 36% 19 38%
Other 5* 13% 5** 10%

PS (no./%) 
0 25 64% 22 44% 0.134
1 14 36% 27 54%
2 0 0% 1 2%

Smoking history(no./%)
Never 5 13% 8 16% 0.768
Smoker 34 87% 42 84%

EGFRstatus (no./%) 
Mutant 3 8% 4 8% 0.831
Wild-type 11 28% 17 34%
Unknown 25 64% 29 58%

Stage (no./%) 
IIIA 21 54% 26 52% 0.863
IIIB 18 46% 24 48%

Adeno, adenocarcinoma; Sq, squamous cell carcinoma; AS,
adenosquamous cell carcinoma; Large, large cell carcinoma; PS,
performance status; EGFR, epidermal growth factor receptor. *Two
adenosquamous cell carcinomas, one basaloid carcinoma and two not
otherwise specified (NOS) patients, **two large cell carcinoma and
three NOS.



In the S-1-treated group, the median PFS and the median
OS were 327 days and 1012 days, respectively (Figures 1
and 2). In the vinorelbine treated group, the median PFS and
the median OS were 328 days and 905 days, respectively
(Figures 1 and 2). There were no statistically significant
differences in the PFS and OS between the two groups [PFS:
log-rank p=0.528, HR 0.849 (95% confidence interval
CI=0.511-1.42); OS: log-rank p=0.972, adjusted HR (age,
gender, PS) 0.832 (95% CI=0.434-1.60)]. 

Failure site after chemoradiotherapy. There were 27 (69%)
and 29 (58%) cases of disease relapse in the S-1-treated
group and the vinorelbine-treated group, respectively. Among
the 27 patients with recurrence in the S-1 plus cisplatin plus
TRT group, infield relapses were observed in 11 patients
(41%, 8 without and 3 with relapse outside of the radiation
fields). Distant metastases were the first sites of failure in 19
patients (70%). Nineteen patients received second-line or
further chemotherapy. On the other hand, among the 29
patients with recurrence in the vinorelbine plus cisplatin plus
TRT group, infield relapses were observed in 18 patients
(62%, 10 without and 8 with relapse outside of the radiation
fields). Distant metastases were the first sites of the failure in
19 patients (66%). Nineteen patients received second line or
further chemotherapy.

Discussion
As mentioned earlier, as was as in the national cancer
comprehensive network (NCCN) guidelines, the standard
treatment for unresectable stage III NSCLC is considered to be
concurrent chemoradiotherapy (15). Furthermore, in the NCCN
guidelines, the recommended chemotherapeutic regimens are
etoposide plus cisplatin, vinblastine plus cisplatin or paclitaxel
plus carboplatin. However, because third-generation agents

ANTICANCER RESEARCH 32: 675-680 (2012)

678

Table II. Toxicities experienced using the two combination therapies.

S-1 plus cisplatin plus TRT (n=39) Vinorelbine plus cisplatin plus TRT (n=50)

Gr 1 Gr 2 Gr 3 Gr 4 ≥Gr 3 All Gr 1 Gr 2 Gr 3 Gr 4 ≥Gr 3 All

Leukopenia 8 17 10 2 31% 95% 0 9 30 8 76% 94%
Neutropenia 4 11 7 3 26% 64% 1 11 22 13 70% 94%
Anemia 17 10 6 1 18% 87% 9 21 11 2 26% 86%
Thrombocytopenia 20 4 3 2 13% 74% 14 0 1 0 2% 15%

Fatigue 17 10 1 0 3% 72% 25 10 0 0 0% 70%
Anorexia 11 12 4 0 10% 69% 25 13 4 0 8% 84%
Constipation 15 11 0 0 0% 67% 21 11 0 0 0% 64%
Diarrhea 6 3 1 0 3% 26% 8 3 0 0 0% 22%
Nausea 18 10 1 0 3% 74% 26 13 5 0 10% 88%
Vomiting 7 2 0 0 0% 23% 2 7 2 0 4% 22%
Infection 0 3 5 0 13% 21% 2 4 5 0 10% 22%
Febrile neutropenia 0 0 3 0 8% 8% 0 0 5 0 10% 10%
Bilirubin 9 4 0 0 0% 33% 9 4 0 0 0% 26%
AST 5 1 0 0 0% 15% 5 1 0 0 0% 12%
ALT 8 0 1 0 3% 23% 8 0 1 0 2% 18%
Hyponatremia 23 0 5 0 13% 72% 23 0 5 0 10% 56%
Creatinine elevation 12 0 0 0 0% 31% 12 0 0 0 0% 24%
Pneumonitis 24 7 2 0 5% 85% 35 8 3 0 6% 92%
Esophagitis 21 10 3 0 8% 87% 31 13 0 0 0% 88%
Dermatitis 33 3 0 0 0% 92% 44 3 1 0 2% 96%
Eruption 2 2 3 0 8% 18% 11 1 0 0 0% 24%

AST, Aspartate aminotransferase; ALT, alanine aminotransferase; TRT, thoracic radiotherapy.

Table III. Tumor response to combination therapies.

S-1 plus cisplatin Vinorelbine plus cisplatin
N=39 N=50

No. % No. %

CR/PR 25 64 38 76
SD 12 31 12 24
PD 1 2.6 0 0
NE 1 2.6 0 0

Responserate (%) 64%* 76%*
Diseasecontrolrate (%) 95%** 100%**

CR, Complete response; PR, partial response; SD, stable disease; PD,
progressive disease. p-value was calculated to be *0.221 by the chi-
square test, **0.189 by Fisher’s exact test.



combined with platinum agents yield superior survival as
compared to regimens containing second-generation agents,
and because cisplatin-based chemotherapy is slightly superior
to carboplatin-based chemotherapy in terms of the response
rate and in prolonging survival in patients with advanced
NSCLC, cisplatin with S-1 or vinorelbine is commonly used
as concurrent CRT for stage III NSCLC in Japan. However,
there have been no previous studies that have compared these
combinations with TRT in terms of their efficacy and toxicity.
By clarifying the differences in the efficacy and toxicity of
these regimens, this study helps physicians to decide which
regimen to use for particular patients.

Although there was a trend toward a better response rate
being observed in the vinorelbine-treated group, the response
rate, disease control rate, PFS and OS were comparable
between the two groups. In addition, the PFS and OS were
longer than the ones observed in the previous phase II or III
studies evaluating concurrent chemoradiotherapy using
carboplatin plus paclitaxel or cisplatin plus etoposide as
chemoradiotherapeutic regimens. Taking into account that
the patients’ backgrounds are usually better in clinical studies
than in general clinical practice, the PFS and OS in this
study are satisfactory, and indicate that both these
combinations might be appropriate for use in concurrent
CRT regimens.

With regard to toxicities, leukopenia and neutropenia were
significantly more common in the vinorelbine-treated group
than in the S-1-treated group. On the other hand,
thrombocytopenia, esophagitis and eruption tended to occur

more frequently in the S-1-treated group than in the
vinorelbine-treated group. The reasons for discontinuation or
omission of radiotherapy were related to these toxicities.
Therefore, the patients with lower neutrophil/leukocyte
counts at baseline should be treated using the S-1
combination, while those with a lower platelet count should
be treated using the vinorelbine combination to control the
local recurrence. Although there were no significant
differences in the frequency and severity of pneumonitis,
three patients with grade 2 pneumonitis discontinued TRT in
the S-1-treated group.

There are a few limitations of this study that must be
addressed. The severity of non-hematological toxicities, in
particular, may have been underestimated in the present
study because of its retrospective nature. However, patients
were treated as inpatients during most of the treatment
period, and the toxicity data were recorded in detail in the
patients’ medical records. The frequency and severity of both
hematological and non-hematological toxicities were
comparable to those of the previous prospective phase I or II
studies. All patients were evaluated for their evaluable
lesions approximately every two months by CT, MRI, bone
scintigraphy or PET during the treatment period and every
three to six months after treatment. However, the intervals
between evaluations in the present study were not as accurate
as those in a prospective study. Therefore, the comparison of
the PFS between the two groups was less reliable.

In conclusion, using cisplatin plus S-1 or vinorelbine as
concurrent CRT regimen is warranted, taking the present data
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Figure 1. Kaplan-Meier curves for the overall survival (OS) of the
patients treated with S-1 plus cisplatin plus thoracic radiotherapy (TRT)
and vinorelbine plus cisplatin plus TRT are shown. The median OS was
1012 days and 905 days in the S-1 plus cisplatin plus TRT group and in
the vinorelbine plus cisplatin plus TRT group, respectively. There were
no statistically significant differences between the two groups [log-rank
p=0.972, adjusted HR (age, gender, PS) 0.832 (95% CI=0.434-1.60)].

Figure 2. Kaplan-Meier curves for the progression-free survival (PFS)
of the patients treated with S-1 plus cisplatin plus thoracic radiotherapy
(TRT) and vinorelbine plus cisplatin plus TRT are shown. The median
PFS was 327 days and 328 days in the S-1 plus cisplatin plus TRT
group and in the vinorelbine plus cisplatin plus TRT group, respectively.
There were no statistically significant differences between the two
groups [log-rank p=0.528, HR 0.849 (95% CI=0.511-1.42)].



and the data from previous studies using etoposide plus
cisplatin, vinblastine plus cisplatin, and paclitaxel plus
carboplatin as CRT regimens into account. In addition,
because their toxicity profiles are different, the selection of
these combination therapies should be based on the
individual patient’s baseline characteristics. However, a
further randomized trial will be necessary to fully evaluate
the usefulness of the current findings.

Conflict of Interest

None of the Authors have any financial or personal relationships that
could influence their work.

References

1 Dillman RO, Seagren SL, Propert KJ, Guerra J, Eaton WL, Perry
MC, Carey RW, Frei EF 3rd and Green MR: A randomized trial
of induction chemotherapy plus high-dose radiation versus
radiation alone in stage III non-small-cell lung cancer. N Engl J
Med 323: 940-945, 1990.

2 Sause W, Kolesar P, Taylor SIV, Johnson D, Livingston R,
Komaki R, Emami B, Curran W Jr., Byhardt R, Dar AR and
Turrisi A 3rd: Final results of phase III trial in regionally
advanced unresectable non-small cell lung cancer: Radiation
Therapy Oncology Group, Eastern Cooperative Oncology Group,
and Southwest Oncology Group. Chest 117: 358-364, 2000.

3 Furuse K, Fukuoka M, Kawahara M, Nishikawa H, Takada Y,
Kudoh S, Katagami N, Ariyoshi Y: Phase III study of concurrent
versus sequential thoracic radiotherapy in combination with
mitomycin, vindesine, and cisplatin in unresectable stage III
non-small-cell lung cancer. J Clin Oncol 17: 2692-2699, 1999.

4 Curran WJ Jr., Paulus R, Langer CJ, Komaki R, Lee JS, Hauser
S, Movsas B, Wasserman T, Rosenthal SA, Gore E, Machtay M,
Sause W and Cox JD: Sequential vs. concurrent chemoradiation
for stage III non-small cell lung cancer: randomized phase III
trial RTOG 9410. J Natl Cancer Inst 103: 1452-1460, 2011.

5 Schiller JH, Harrington D, Belani CP, Langer C, Sandler A,
Krook J, Zhu J and Johnson DH; Eastern Cooperative Oncology
Group: Comparison of four chemotherapy regimens for advanced
non-small-cell lung cancer. N Engl J Med 346: 92-98, 2002.

6 Bunn PA Jr. and Kelly K: New chemotherapeutic agents prolong
survival and improve quality of life in non-small cell lung
cancer: A review of the literature and future directions. Clin
Cancer Res 4: 1087-1100, 1998.

7 Hoffman PC, Mauer AM and Vokes EE: Lung cancer. Lancet
355: 479-485, 2000.

8 Yamamoto N, Nakagawa K, Nishimura Y, Tsujino K, Satouchi
M, Kudo S, Hida T, Kawahara M, Takeda K, Katakami N, Sawa
T, Yokota S, Seto T, Imamura F, Saka H, Iwamoto Y, Semba H,
Chiba Y, Uejima H and Fukuoka M: Phase III study comparing
second- and third-generation regimens with concurrent thoracic
radiotherapy in patients with unresectable stage III non-small-
cell lung cancer: West Japan Thoracic Oncology Group
WJTOG0105. J Clin Oncol 28: 3739-3745, 2010.

9 Ardizzoni A, Boni L, Tiseo M, Fossella FV, Schiller JH,
Paesmans M, Radosavljevic D, Paccagnella A, Zatloukal P,
Mazzanti P, Bisset D and Rosell R; CISCA (CISplatin versus
CArboplatin) Meta-analysis Group: Cisplatin- versus
carboplatin-based chemotherapy in first-line treatment of
advanced non-small-cell lung cancer: an individual patient data
meta-analysis. J Natl Cancer Inst 99: 847-857, 2007.

10 Ohyanagi F, Yamamoto N, Horiike A, Harada H, Kozuka T,
Murakami H, Gomi K, Takahashi T, Morota M, Nishimura T,
Endo M, Nakamura Y, Tsuya A, Horai T and Nishio M: Phase
II trial of S-1 and cisplatin with concurrent radiotherapy for
locally advanced non-small-cell lung cancer. Br J Cancer 101:
225-231, 2009.

11 Sekine I, Noda K, Oshita F, Yamada K, Tanaka M, Yamashita K,
Nokihara H, Yamamoto N, Kunitoh H, Ohe Y, Tamura T,
Kodama T, Sumi M and Saijo N: Phase I study of cisplatin,
vinorelbine, and concurrent thoracic radiotherapy for
unresectable stage III non-small cell lung cancer. Cancer Sci 95:
691-695, 2004.

12 Mountain CF: Revisions in the Internationl System for Lung
Cancer. Chest 111: 1710-1717, 1997.

13 Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS,
Rubinstein L, Verweij J, Van Glabbeke M, van Oosterom AT,
Christian MC and Gwyther SG: New guidelines to evaluate the
response to treatment in solid tumors (RECIST Guidelines). J
Natl Cancer Inst 92: 205-216, 2000.

14 National Cancer Institute: Common Terminology Criteria for
Adverse Events (CTCAE) v3.0. http://ctep.cancer.gov/protocol
Development/electronic_applications/ctc.htm.

15 National Comprehensive Cancer Network: NCCN Clinical
Practice Guidelines in Oncology. Non-small-cell Lung Cancer.
http://www.nccn.org/index.asp.

Received November 1, 2011
Revised December 12, 2011

Accepted December 13, 2011

ANTICANCER RESEARCH 32: 675-680 (2012)

680


