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Efficacy of cisplatin plus vinorelbine adjuvant chemotherapy
with split-dose administration of cisplatin after complete
resection of stage II-IITA non-small cell lung cancer
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Abstract. Although co-administration of cisplatin (CDDP)
and vinorelbine (VNR) has been established as a standard of
care adjuvant chemotherapy for non-small cell lung cancer
(NSCLC), there is a lack of clinical data on its safety and effi-
cacy in Japanese patients receiving split-dose administration
of CDDP. The present study analyzed patients who received
CDDP + VNR with split-dose administration of CDDP after
undergoing complete resection of NSCLC. Patients received
four courses of CDDP (40 mg/m?) and VNR (25 mg/m?) on
days 1 and 8, every 3 weeks. There were 27 male and 13 female
patients; the mean age was 65 years (range 38-78 years), the
postoperative disease staging distribution was IIA/IIB/IIIA:
14/8/18 patients, and histological distribution was adenocar-
cinoma/squamous cell carcinoma/others: 24/12/4 patients,
respectively. Of the 40 patients, 28 (70%) completed the four
courses of treatment. The mean total dose administered was
279 mg/m* CDDP (87.2%) and 172 mg/m? VNR (86%). The
major adverse events included Grade (G) 3 or higher neutro-
penia (80%), G3 phlebitis (5%) and vomiting (2.5%). There
was no G2 or higher serum creatinine level elevation, G3 or
higher anorexia and nausea, or any treatment-related deaths.
The overall completion rate of four courses was 70 and 62.5%
for patients aged 70 years and older, whereas the overall
percentage of patients that could complete three or more
courses was 85 and 87.5% for patients aged 70 years and older.
The relapse-free survival rate was 60% at 3 years and 57.5%
at 5 years. Overall survival rate was 80% at 3 years and 60%
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at 5 years. The present study demonstrated the sufficient toler-
ability, safety and efficacy of combined CDDP + VNR adjuvant
chemotherapy with split-dose administration of CDDP, with a
low risk of gastrointestinal toxicities or nephrotoxicity.

Introduction

The 5-year survival rate for non-small cell lung cancer
(NSCLC) in Japan is 54.5% for stage IIA disease, 46.4% for
stage IIB disease and 42.8% for stage IIA disease (1), and it is
difficult to say whether treatments are sufficiently effective.
As recurrence in patients undergoing surgery often tends
to be distal metastatic recurrence, it is important to control
micrometastases by adjuvant chemotherapy. In 1995, the
Non-small Cell Lung Cancer Collaborative Group reported a
meta-analysis of a randomized controlled trial that compared
surgery monotherapy vs. surgery + adjuvant chemotherapy,
which indicated that the use of adjuvant chemotherapy
involving combined administration of cisplatin (CDDP)
reduced the relative mortality risk rate by 13%, and improved
the 5-year survival rate by 5%, although without a significant
difference (2). Thereafter, comparative trials, such as The
International Adjuvant Lung Cancer Trial Collaborative Group
(IALT), The National Cancer Institute of Canada JBR.10 trial
(JBR.10) and the Adjuvant Navelbine International Trial
Association (ANITA) trial etc., were carried out, and in each
study the progression-free survival rate and 5-year survival
rate improved when patients were administered adjuvant
chemotherapy that included CDDP co-administration (3-7).
In JBR.10, the prognosis of patients who received adjuvant
chemotherapy using CDDP and vinorelbine (VNR) for
stage IB or Il disease was 15% better than those who underwent
only surgery (without adjuvant chemotherapy). The ANITA
study demonstrated the additive effect of CDDP and VNR
co-administration for stage IB to IITA disease after surgery,
with an improvement in the 5-year survival rate by 8.6%. The
Lung Adjuvant Cisplatin Evaluation (LACE) meta-analysis
showed the improved hazard ratio (HR) for survival after
surgery [0.89 (95% confidence interval [CI]: 0.82 to 0.96)]
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and significant prolongation of lifespan owing to adjuvant
chemotherapy. The HR according to disease staging was 0.83
for stage IT (95% CI: 0.73 to 0.95) and 0.83 for stage 111 (95%
CI: 0.72 to 0.94) (8). A subgroup meta-analysis limited to
CDDP + VNR indicated an HR of 0.80 (95% CI: 0.70 to 0.91),
and the improvement in survival by CDDP + VNR relative to
surgery alone was remarkable, at 43 to 54% in stage II disease
and 25 to 40% in stage I1I disease (9). These studies from other
countries showed that combined CDDP + VNR regimens
contributed to prolongation of survival, making it the regimen
with the highest evidence level to date (10); however, there are
very few reports regarding the safety and efficacy of adjuvant
chemotherapy involving co-administration of CDDP and VNR
in Japanese patients. In addition, even though reports indicate
that split dose administration of CDDP can achieve similar
dose intensities as bulk administration while only causing
mild side effects (11), it is difficult to say that its efficacy and
usefulness has been thoroughly evaluated.

Therefore, in this study, we administered combined
CDDP + VNR adjuvant chemotherapy with split-dose CDDP
administration to patients of NSCLC, with postoperative
disease staging of II to IITA, who had undergone complete
resection, and retrospectively evaluated the safety and efficacy
of the chemotherapy regimen. The chemotherapy regimen was
administered every 3 weeks (one course) for a target total of
four courses, where CDDP 40 mg/m? and VNR 25 mg/m?
were administered on days 1 and 8.

Materials and methods

Study design and setting. We analyzed patients who received
CDDP + VNR with split-dose administration of CDDP after
undergoing complete resection of NSCLC during the 8 years
between October 2007 to September 2015 at the Department
of Respiratory Medicine, Gifu University Hospital, Japan.
The patients had undergone complete resection of NSCLC of
stage ITA to IITA (UICC 7th Edition), and met the following
inclusion criteria: i) 18 years or older, ii) Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of O or 1,
and iii) well-maintained bone marrow, liver, kidney and lung
function. Patients with serious complications (e.g., serious heart
condition, interstitial pneumonia, infections, poorly-controlled
diabetes/hypertension etc.) were excluded from the study. The
study was conducted with the approval of the Gifu University
Graduate School of Medicine Ethics Committee (approval
No. 2021-A055). In view of the retrospective nature of the
study, informed consent from the subjects was not mandated.

Treatment. Treatment schematic diagram for this study is shown
in Fig. 1. The patients were administered CDDP 40 mg/m? and
VNR 25 mg/m? on days 1 and 8 by intravenous infusion every
3 weeks (one course), for a target total of four courses. VNR
was intravenously infused over 5 min after dissolving in 50 ml
of physiological saline, and the infusion line was later flushed
with 250 ml of physiological saline. CDDP was dissolved in
500 ml of physiological saline and intravenously infused over
90 min after VNR administration. As an antiemetic measure,
intravenous infusion of 5-HT3 receptor antagonist and dexa-
methasone (9.9 mg) were administered on day 1, followed
by the treatment with oral dexamethasone (4 mg/day) on

days 2 and 3. In the event of G4 neutropenia, as the first step,
the VNR dose was reduced to 20 mg/m?, and as a second step,
the CDDP dose was reduced to 30 mg/m?. A total of 2,000 ml
of hydration was provided on day 1.

Assessment of patients. Hematological toxicities (neutropenia,
leukopenia, anemia, thrombocytopenia, febrile neutropenia,
liver and kidney injuries) and non-hematological toxicities
(nausea/vomiting, anorexia, constipation, hiccup, phlebitis)
were evaluated based on the Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0, using the electronic
medical chart records maintained by physicians, nurses and
pharmacists, as well as each patient's clinical laboratory test
results. The dosing status and treatment completion rate of
CDDP and VNR were evaluated. The actual dose administered
was evaluated based on the scheduled total doses of CDDP and
VNR over four courses, of 320 and 200 mg/m?, respectively.
Furthermore, in order to evaluate of efficacy and prognosis,
confirmation and analysis of recurrence and survival was
carried out on September 30, 2020. The Kaplan-Meier method
was used to analyze the relapse-free survival (RFS) from the
date of surgery to the date of recurrence or the date of last
follow-up, as well as overall survival (OS) from the date of
surgery to the date of death or the date of last follow-up. EGFR
gene mutation analysis was conducted using the Cycleave poly-
merase chain reaction method after collecting tumors from the
paraffin-embedded sections of the lung cancer specimens and
extracting their DNA.

Statistical analysis. The survival curves were estimated using
the Kaplan-Meier method, and differences were evaluated
using the Mantel-Cox log rank test. The data were analyzed
using SPSS version 11 (SPSS Inc.) and GraphPad Prism
version 6.0 (GraphPad software). P<0.05 was considered
statistically significant.

Results

Patient characteristics. A total of 40 patients were enrolled
in this study, including 27 men and 13 women. Patient back-
ground information is shown in Table I. The median age
was 65 years (age distribution: 38 to 78 years old), and the
postoperative disease staging distribution was ITA/IIB/IIIA:
14/8/18 patients, respectively. The histological subtypes were
such that 24 patients had adenocarcinoma, 12 patients had
squamous cell carcinoma and 4 patients had other histologies.
The median duration of time between the date of surgery and
the date of start of chemotherapy was 47 days (range: 27 to
76 days). The median length of the observation period was
65 months (range: 18 to 145 months).

Side effects. Table 11 shows the incidences of side effects. In
terms of hematological toxicities, 19 patients (47.5%) experi-
enced Grade (G) 4 neutropenia, 32 patients (80%) experienced
G3 or higher neutropenia and 2 patients experienced febrile
neutropenia. Nine patients (22.5%) had G1 elevated serum
creatinine levels, but there was no G2 level elevation. In terms
of G3 non-hematological toxicity, two patients had phlebitis,
and only one patient had episodes of vomiting. There were no
treatment-related deaths.
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Table I. Patient characteristics (n=40).

Characteristic Number (%)
Sex

Male 27 (68)

Female 13 (32)
Age, years

Mean 65

Range 38-78

<70 32 (80)

=70 8 (20)
Pathological stage

ITA 14 (35)

1IB 8 (20)

A 18 (45)
Histology

Adenocarcinoma 24 (60)

Squamous cell carcinoma 12 (30)

Others 4 (10)
Surgical procedure

Pneumonectomy 1(2)

Lobectomy 35 (88)

Bilobectomy 3(8)

Others 1(2)
Performance status (ECOG)

0 30 (75)

1 10 (25)
EGFR mutation status

Positive 13 (32.5)

Wild-type 23 (57.5)

NA 4 (10)

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal
growth factor receptor; NA, not available.

Chemotherapy compliance. Table 111 shows the results of
dosing status. Of the 40 patients, 31 patients received the 4th
course of treatment, but since three patients discontinued treat-
ments on day 8 of the 4th course, we state that 28 patients (70%)
completed four courses of treatments. Of the 28 patients who
completed the four courses of treatments, eight had reduced
their treatment doses, whereas 34 (85%) completed three or
more courses. Reasons for not being able to complete all four
courses included recurrence in three patients, toxicity in four
patients, request to discontinue treatments by four patients
and for other reasons in one patient. The median and mean
total dose of CDDP administered were 320 and 279 mg/m?
(87.2% of scheduled dose, 80 to 320 mg/m?), respectively, and
the median and mean total dose of VNR administered were
200 and 172 mg/m? (86% of scheduled dose, 50 to 200 mg/m?),
respectively.

In the subgroup analysis, five of the eight patients aged
70 years or older (62.5%) completed four courses, and seven
patients (87.5%) completed three or more courses. The

Table II. Hematological and non-hematological toxicity
(n=40).

Side effect Gl G2 G3 G4
Leukopenia 4 13 13 4
Neutropenia 1 4 13 19
Anemia 13 23 4 0
Thrombocytopenia 24 1 0 0
Febrile neutropenia - - 2 0
Anorexia 17 9 0 0
Nausea 12 13 0 0
Vomiting 2 3 1 0
Constipation 14 21 0- 0
Hiccoughs 8 4 0 0
Phlebitis 1 2 2 0
Increased AST 10 2 0 0
Increased ALT 12 1 0 0
Increased creatinine 9 0 0 0

AST, aspartate aminotransferase; ALT, alanine aminotransferase.

median total dose of CDDP in patients aged 70 years or older
was 280 mg/m?, and the mean total dose in patients aged
70 years or older was 270 mg/m? (84.4% of the planned dose,
160~320 mg/m?). The median total dose of VNR in patients
aged 70 years or older was 160 mg/m?, and the mean total dose
in patients aged 70 years or older was 165 mg/m? (82.5% of the
planned dose, 100~200 mg/m?).

Evaluation of efficacy and prognosis. The Kaplan-Meier
curve for RFS is shown in Fig. 2. Median PFS had not
been reached, and the RFS rate was 60% at 3 years and
57.5% at 5 years. The Kaplan-Meier curve for OS is shown
in Fig. 3. Median OS was 108 months, and the OS rate
was 80% at 3 years and 60% at 5 years. According to the
disease stage, the 3-year RFS rate was 71.4% for stage ITA
disease, 62.5% for stage IIB disease and 50% for stage IITA
disease, whereas the 5-year RFS rate was 71.4% for
stage ITA disease, 62.5% for stage IIB disease and 44.4%
for stage IITA disease. There was no significant differ-
ence in PFS between disease stages (IIA vs. IIB, P=0.407;
ITA vs. IIIA, P=0.176; IIB vs. IIIA, P=0.757; 1I vs. I1IA,
P=0.257; data not shown). The 3-year OS rate was 78.6% for
stage ITA disease, 87.5% for stage IIB disease and 77.8% for
stage IITA disease, whereas the 5-year OS rate was 64.3% for
stage ITA disease, 62.5% for stage IIB disease and 55.6%
for stage IITA disease (data not shown). Moreover, there was
no significant difference in OS between the disease stages
(ITA vs. IIB, P=0.735; IIA vs. IIIA, P=0.848; 1IB vs. IIIA,
P=0.799; II vs. IIIA P=0.996) (data not shown). The 3-year
RFS by histology was 45.8% with adenocarcinomas and
81.3% with non-adenocarcinomas, and the 5-year RFS was
41.7% with adenocarcinomas and with 81.3% non-adenocar-
cinomas. The 3-year OS was 83.3% with adenocarcinomas
and 81.3% with non-adenocarcinomas, and the 5-year
OS was 62.5% with adenocarcinomas and 62.5% with
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Figure 1. Treatment schematic diagram. NSCLC, non-small cell lung cancer; ECOG, Eastern Cooperative Oncology Group; PS, performance status;

CDDP, cisplatin; VNR, vinorelbine.

non-adenocarcinomas; these findings demonstrated that
RFS was significantly poorer with adenocarcinomas
(P=0.015), without a significant difference in OS (P=0.969).
Furthermore, no significant difference in RFS was observed
for patients younger or older than 70 years (P=0.625),
with the 3-year RFS being 59.4% in patients younger than
70 years and 62.5% in patients 70 years and older. Likewise,
no difference in OS was demonstrated, with the 5-year OS
being 62.5% in patients younger than 70 years and 50% in
those 70 years or older (P=0.291) (data not shown).

Recurrence occurred in 18 patients (45%). According to
the postoperative disease stage, recurrence occurred in four
patients with stage ITA disease (10%), four patients with
IIB disease (10%) and ten patients with stage IITA disease
(25%). The recurrence sites were lung metastasis in five
patients, brain metastasis in five, bone metastasis in five, pleu-
risy in two, mediastinal lymph nodes in three, and meningitis
in one patient (with some overlap).

Treatments after recurrence. The epidermal growth factor
receptor (EGFR) gene was found to be mutated in 13 out
of 40 patients (32.5%). The EGFR gene mutation types was
L858R in six patients and exon 19 deletion in seven, and the
histology of all EGFR mutation-positive cases was adenocar-
cinoma. Of the 24 patients with adenocarcinoma, 13 (54.2%)
were positive for EGFR mutation. Of the 18 patients with
cancer recurrence, 8 (44.4%) were positive for EGFR
mutation, 7 patients used EGFR-tyrosine kinase inhibitors
(EGFR-TKIs), and just one patient opted for best supportive
care instead of aggressive treatments. The treatments given
to EGFR-negative recurrence cases were such that 7 patients
received chemotherapy, whereas others underwent brain
surgery for metastatic lesions + radiation therapy, thoracic
spine metastasis radiation therapy, and resection of meta-
static lung lesions.

Discussion

CDDP + VNR is the adjuvant chemotherapy regimen with
the highest evidence level for NSCLC, and is therefore widely
used in routine clinical practice. The ANITA study adminis-
tered patients CDDP 100 mg/m? on day 1 and VNR 30 mg/m?
on days 1, 8, 15 and 22, every 4 weeks (one course) for a total
of four courses. The JBR.10 study administered patients with
CDDP 50 mg/m? on days 1 and 8 and VNR 30 mg/m? on
days 1, 8, 15 and 22, every 4 weeks (one course) for a total of
four courses. Although both the ANITA and JBR.10 studies
planned to administer VNR consecutively for 16 weeks, in
reality the dose of VNR administered was around 50% of
the scheduled dose in both studies. Treatment-related deaths
occurred in 2% of patients in the ANITA study and in 0.8%
of patients in the JBR.10 study. Taking these results into
consideration, we opted to administer CDDP in split doses
according to the regimen of the JBR.10 study, in order to
increase the safety and tolerability of the treatment. In terms
of the scheduled doses, as the doses of the CDDP + VNR
regimen commonly used in Japan for the treatment of NSCLC
is CDDP 80 mg/m?*/cycle and VNR 50 mg/m?/cycle (12), we
decided to split administer CDDP 40 mg/m? on days 1 and 8,
and co-administer VNR 25 mg/m? on days 1 and 8, with a
single course spanning for 3 weeks, and the treatment was to
be repeated for four courses.

The first phase III randomized controlled trial of adjuvant
chemotherapy for stage II to IIIA NSCLC in Japan (JIPANG)
was carried out, which compared the efficacy of CDDP + VNR
against that of CDDP + pemetrexed (PEM) for non-squamous
cell carcinoma (13). In the JIPANG study, CDDP 80 mg/m? was
administered on day 1, whereas 25 mg/m? was administered
on days 1 and 8, every 3 weeks (one course) for four courses. In
the study, Grade 3 or higher leukopenia was observed in 51%
of patients, neutropenia in 81.1%, anemia in 9.3%, and febrile
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Compliance Cisplatin Vinorelbine
Patients who completed cycles (%)
Cycle 1 40 (100%) 40 (100%)
Cycle 2 39 (97.5%) 39 (97.5%)
Cycle 3 34 (85%) 34 (85%)
Cycle 4 28 (70%) 28 (70%)
Four-course-completion rate
Overall (n=40) 70% 70%
<70 years (n=32) 71.9% 71.9%
=70 years (n=8) 62.5% 62.5%
Planned cumulative dose 320 mg/m? 200 mg/m?

Mean cumulative dose (range)
Overall (n=40)
<70 years (n=32)
=70 years (n=8)

Mean relative dose intensity

279 mg/m? (80-320)
281 mg/m? (80-320)
270 mg/m? (160-320)

172 mg/m? (50-200)
174 mg/m? (50-200)
165 mg/m? (100-200)

Overall (n=40) 87.2% 86%
<70 years (n=32) 87.8% 87%
=70 years (n=8) 84.4% 82.5%
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Figure 2. RFS from the date of surgery. The median RFS had not been reached.
The RFS rate was 60.0% at 3 years and 57.5% at 5 years. RFS, relapse-free
survival.

neutropenia in 11.6% of patients. In the CDDP + VNR arm,
the median RFS was 37.3 months and the 3-year survival rate
was 83.5%; the median OS was unavailable. The therapeutic
effect of CDDP + VNR for non-squamous cell carcinoma
was equivalent to that of CDDP + PEM; thus, the fact that
CDDP + VNR is one of the adjuvant chemotherapy regimens
for NSCLC with the highest evidence level will remain
unchanged in the future. In our study, the prevalence of Grade 3
or higher neutropenia was 80%, which was almost the same
as in the JIPANG study. In this study, only two patients had
febrile neutropenia (5%), which was less than in the JIPANG
study, and there were no treatment-related deaths either. In
the JIPANG study, 3.7% of patients had G3 nausea, 1% had
G3 vomiting and 10.9% had G3 anorexia, but in our study, we
did not observe any G3 nausea and anorexia, which suggests

Figure 3. OS from the date of surgery. The median OS was 108 months. The
OS rate was 80.0% at 3 years and 60.0% at 5 years. OS, overall survival.

that split-dose administration of CDDP may help reduce
gastrointestinal toxicities. Furthermore, Kenmotsu et al (14)
have published a retrospective analysis on 100 Japanese
patients with stage II to IITA NSCLC who received combined
CDDP + VNR treatments with bulk administration of CDDP
80 mg/m? on day 1, and reported that 9% of patients had
Grade 2 or higher serum creatinine level elevation, but no such
elevation was observed in our study. In addition to proximal
tubular damage caused by CDDP, a significant decrease in
oral hydration and reduction in circulating plasma volume due
to gastrointestinal toxicities, such as nausea, vomiting, and
anorexia caused by CDDP, can be mentioned as the mecha-
nisms of kidney damage (15). We surmise that in our study,
the risk of kidney damage decreased because of the halving
of the quantity of CDDP administered each time by split-dose
administration and decrease in gastrointestinal toxicities.
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In our study, 28 out of 40 patients (70%) completed four
courses of treatments, and 34 patients (85%) completed three
or more courses of treatments. In the ANITA study and the
JBR.10 study, the four-course-completion rate ranged between
45 and 50%. Sonobe et al (16) reported in a phase II study
the administration of patients with CDDP 40 mg/m? and
VNR 25 mg/m? on days 1 and 8, every 4 weeks (one course),
and mentioned that the four-course-completion rate of the
60 patients involved was 47%, but the proportion of patients
who could complete three or more courses of treatments was as
high as in our study, at 83%. The LACE meta-analysis reported
that the OS results were significantly favorable when the total
dose of CDDP administered was 300 mg/m? or higher (8).
The median and mean total dose of CDDP in our study were
320 and 279 mg/m?, respectively, and in the subgroup of
patients aged 70 years or older, the proportion who completed
three or more courses was similar to that in patients younger
than 70 years, thus demonstrating that the treatment was well
tolerated in the elderly. Hence, we concluded that combined
CDDP + VNR adjuvant chemotherapy with split-dose CDDP
administration is a method of high treatment completion rate
that can administer a sufficient quantity of CDDP.

The therapeutic effect of this study was such that the RFS
rate was 60% at 3 years and 57.5% at 5 years, OS rate was 80%
at 3 years and 60% at 5 years, and tumor recurrence occurred
in 18 out of 40 patients (45%). In the subset analysis of the
LACE meta-analysis, it was reported that the 3-year survival
rate in the CDDP + VNR arm was 66.7 and 48.2% for disease
stage II and III cases, respectively. In addition, the 3-year
survival rate in the JIPANG study was reportedly 83.5%, and
the survival rate statistics observed in our study were compa-
rable to those in previous reports, although only a small number
of reports could be identified. In this study, the 3-year RFS by
histology was 45.8% with adenocarcinomas, and 81.3% with
non-adenocarcinomas, indicating a significantly poorer RFS
with adenocarcinomas; however, the 5-year OS was 62.5% with
both adenocarcinomas and non-adenocarcinomas, indicating
no significant difference in OS. The number of patients with
adenocarcinoma and non-adenocarcinoma having disease
stages ITA/IIB/IITA were 6/3/15 and 8/5/3, respectively.
Therefore, the percentage of adenocarcinoma patients with
advanced disease stage was higher; moreover, the recurrence
rate of adenocarcinoma was high, and RFS was poor. However,
OS seemed to be prolonged in patients who responded to treat-
ment, such as EGFR-TKI, administered after recurrence.

Gastrointestinal symptoms, such as nausea, vomiting,
and anorexia, as well as kidney damage and bone marrow
suppression due to CDDP administration, are all adverse
events that can be dose limiting factors, and their control is
extremely important for the success of treatment (17). It has
been reported that split-dose administration of CDDP provides
the same level of efficacy, but with reduced side effects than
bulk administration (18-21). In our study, we found that gastro-
intestinal symptoms and kidney disorders were less severe than
in previous reports of bulk administration of CDDP; thus, this
treatment has reduced side effects. Furthermore, all patients in
this study received inpatient treatments, and were administered
2,000 ml/day of hydration. In recent years, the tolerability and
safety of the short hydration method have been reported for bulk
administration of CDDP (22), and it is therefore, widely used.

It is highly likely that the split-dose administration of CDDP
can be expected to further reduce the amount of hydration and
shorten the infusion time, and may be more suitable for outpa-
tient treatment compared to bulk administration. This study is
not a clinical trial, but rather is based on routine clinical data.
There is little data on postoperative adjuvant chemotherapy
using split-dose CDDP + VNR. However, these findings suggest
that the treatment is safe, well-tolerated and effective both in
patients aged 70 years and older and in patients younger than
70 years. However, as there are several limitations to this study,
such as it being a single center study, involving only a small
number of patients and it being a retrospective study, it would
be ideal to carry out a prospective study to validate the results.

In conclusion, combined CDDP + VNR adjuvant chemo-
therapy via split-dose CDDP administration is suggested to
elicit reduced gastrointestinal toxicities and nephrotoxicity
compared to bulk CDDP administration. Our results supported
this and showed that the former was sufficiently tolerable, safe
and effective. We believe split-dose CDDP + VNR may become
a standard adjuvant chemotherapy regimen for NSCLC, but
further studies are needed to validate this.
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