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Abstract

Purpose The objectives of this phase I trial were to
evaluate the toxicity of the nedaplatin/gemcitabine regi-
men, determine the maximum tolerated doses (MTDs) of
these agents, and observe the anti-tumor effects of this
regimen on advanced squamous cell lung cancer.
Methods Patients with previously untreated advanced
squamous cell lung cancer were eligible if they had a
performance status of O or 1 with adequate organ function.
The doses of gemcitabine (days 1 and 8) and nedaplatin
(day 8) studied were 800/70, 1,000/80, 1,000/90, and
1,000/100 (mg/m?), repeated every 3 weeks.

Results  Toxicity and response could be assessed in all 13
patients enrolled. The patients included 12 men and one
woman with a median age of 69 years (range 57-81 years).
Three patients had stage IIIB disease and 10 patients had
stage IV disease. The MTDs were reached at 1,000 mg/m?
gemcitabine and 80 mg/m” nedaplatin. The most frequent
toxic effects were thrombocytopenia and neutropenia;
grade 3 or 4 thrombocytopenia was observed in 23% of
patients, and grade 3 or 4 neutropenia was seen in 46% of
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patients. Non-hematologic toxicities were mild. Grade 3
fatigue, nausea/vomiting, and appetite loss occurred in two
patients. The overall response rate was 62%.

Conclusions We recommend doses of 800 mg/m” gem-
citabine and 70 mg/m? nedaplatin for phase II study. This
combination chemotherapeutic regimen is active and well
tolerated.

Keywords Squamous cell lung cancer - Nedaplatin -
Gemcitabine - Phase I

Introduction

Lung cancer is a major cause of cancer-related mortality
worldwide and is expected to remain a major health prob-
lem for the near future. Chemotherapy is the cornerstone for
the management of this disease. However, its therapeutic
impact on patient survival has been modest. Understanding
of the signal-transduction pathways that facilitate neoplastic
transformation and progression has led to the development
of molecular-targeted anticancer agents. Recent discoveries
have provided greater understanding of the molecular basis
of lung cancer, yielding the successful treatment of non-
small-cell lung cancer (NSCLC) with platinum-based
chemotherapy combined with a monoclonal antibody (ba-
vacizumab) to vascular endothelial growth factor (VEGF)
[1]. The inhibition of Kinase activation with small molecule
drugs has proved to be an effective approach in the treat-
ment of malignant tumors [2, 3]; epidermal growth factor
receptor (EGFR) tyrosine kinase inhibitors are approved for
the therapy of NSCLC.

Squamous cell carcinoma arises from the epithelial tis-
sues of many different organs. Although localized disease
can be treated using surgical resection or curative
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radiotherapy, advanced squamous cell carcinoma continues
to have a poor prognosis, and a standard treatment has not
yet been established. Approximately 25% of non-small
cancers have squamous cell pathology; however, there has
not yet been a breakthrough in this therapeutic field com-
pared with advanced adenocarcinoma of the lung.

(Glycolate-0,0’)-diamine platinum (II) (nedaplatin) is
a second-generation platinum derivative synthesized by
Shionogi & Co., Ltd. (Osaka, Japan) that has shown
equivalent antitumor activity and lower toxicity—Iless
nausea and lower nephrotoxicity and neurotoxicity—than
cisplatin [4, 5]. A phase I study demonstrated that ne-
daplatin had therapeutic effects in nasopharyngeal carci-
noma, adenocarcinoma of the cervix, and lung and gastric
cancers [6]. A phase I study of nedaplatin monotherapy
demonstrated that the maximum tolerated dose (MTD) and
recommended dose (RD) for phase II studies of nedaplatin
were 120 and 100 mg/m?, respectively, and the dose-lim-
iting toxicity (DLT) was thrombocytopenia [5]. Two phase
II studies of nedaplatin for NSCLC have been conducted in
Japan [7, 8]. Objective response rates in these studies were
14.7 and 20.5%.

Gemcitabine, a nucleoside analog related to cytarabine,
is one of the most effective cytotoxic agents for NSCLC.
It is a novel pyrimidine metabolite that is anabolized
sequentially to the nucleoside monophosphate, diphos-
phate, and triphosphate forms intracellularly. The triphos-
phate, difluorodeoxycytidine triphosphate, is incorporated
into DNA and results in chain termination. In addition,
gemcitabine inhibits ribonucleotide reductase, an enzyme
that catalyzes the formation of the deoxynucleosides
required for DNA synthesis [9]. As a single agent, gem-
citabine had a response rate of 18-19% and a median
survival of 6.6—8.6 months in advanced NSCLC [10]. The
main toxicity of gemcitabine is mild-to-moderate myelo-
suppression [11-13]. Response rates in the combination
trials with monthly cisplatin range from 28 to 54%, with a
median survival of 7.6-15.4 months [14]. Moreover, in a
study that used an area under the concentration—time curve
(AUC) of 5 mg carboplatin/ml/min and 1,000 mg/m?
gemcitabine, responses were seen in 50% of patients, and
the median survival was 16 months [15].

Sasaki et al. [16] reported that nedaplatin shows
equivalent antitumor activity to cisplatin against lung
cancer cell lines in vitro. In mice bearing NSCLCs of either
H460 or Ma44 cell lines, combination therapy of gemcit-
abine and nedaplatin inhibited tumor growth to a signifi-
cantly greater degree than did monotherapy with either
gemcitabine or nedaplatin alone [17]. In another recent
preclinical model, the combination of nedaplatin and
gemcitabine suggested a synergy between the two drugs
[18, 19]. Furthermore, this combination was superior to
gemcitabine plus either cisplatin or carboplatin in the H460
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tumor model [17]. Osawa et al. [20] also reported that
treatments involving both nedaplatin and 5-fluorouracil
might yield a higher complete response rate and better
survival for each stage of esophageal squamous cell car-
cinoma. Therefore, the combination regimen involving
nedaplatin and gemcitabine may be effective, especially
against squamous cell lung cancer.

To our knowledge, no phase I trials of the combination
therapy of nedaplatin and gemcitabine in patients with
advanced squamous cell lung cancer have been published.
Therefore, we conducted a phase I study of this treatment
combination in patients with advanced squamous cell lung
cancer during which nedaplatin was administered on day 8 to
diminish hematologic toxicity [21, 22]. The objectives of this
phase I trial were (1) to evaluate the toxicity of the regimen
and to determine the maximum tolerated doses (MTDs) of
nedaplatin and gemcitabine, and (2) to observe the antitumor
effects of this regimen on squamous cell lung cancer.

Patients and methods
Patient selection

Patients with histologically or cytologically proven stage
B or IV squamous cell lung cancer who had not previ-
ously received chemotherapy or radiotherapy were eligible
for this study. Other eligibility criteria were as follows: (1)
age greater than 20 years; (2) a lesion of measurable size;
(3) an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1; (4) adequate bone marrow
function (neutrophil count of >2,000/ml, platelet count of
>100,000/ml, and hemoglobin level of >9.5 g/dl), ade-
quate renal function (serum creatinine levels <1.5 mg/dl
and creatinine clearance rate of >60 ml/min), adequate
hepatic function (total serum bilirubin level < the upper
limit of the normal range, and AST and ALT levels <2.5
times the upper limits of the normal ranges), and arterial
oxygen pressure of 70 mmHg or greater; and (5) life
expectancy of 3 months or greater. Patients were excluded
if they had active infections, severe heart disease, inter-
stitial pneumonia or lung fibrosis, peripheral neuropathy
pleural effusion or pericardial effusion that required
drainage, symptomatic brain metastasis, or an active sec-
ond malignancy. Written informed consent was obtained
from all patients. The study was approved by the Ethics
Committee of the Kyoto University Graduate School and
Faculty of Medicine.

Treatment schedule

The levels and respective doses (mg/m?) of gemcitabine and
nedaplatin are shown in Table 1. Gemcitabine was diluted
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Table 1 Dose-escalation scheme and DLT in the first cycle of chemotherapy

Level Gemcitabine (mg/mz) Nedaplatin (mg/mz) Patients (n) Courses (n) Patients with DLT (n)
0 800 70 8 28
1,000 80 5 11 3

DLT dose-limiting toxicity

with 100 ml normal saline and administered as an intrave-
nous drip infusion over 30 min on days 1 and 8. Nedaplatin
was diluted with more than 500 ml normal saline immedi-
ately before injection and was given as an intravenous drip
infusion over 60 min on day 8. Full doses of gemcitabine
and nedaplatin were given if the neutrophil count was
greater than 1,000/ml, the platelet count was more than
75,000/ml, there was no fever of 38°C for 4 days after
treatment, and non-hematologic toxicity was grade 2 or less
on day 8 of treatment. If the neutrophil count was less than
1,500/ml, the platelet count was less than 100,000/ml, serum
creatinine was more than 1.2 mg/dl, there was a fever of
38°C during the 4 days following treatment, or non-hema-
tologic toxicity was grade 3 or more on day 22, the second
round of chemotherapy was withheld until the count(s) and
physical condition of the patient improved. Doses of gem-
citabine were reduced by 200 mg/m? for a week treatment
delay after administration of nedaplatin on day 8. Doses of
nedaplatin were reduced by 10 mg/m? for grade 4 bone
marrow suppression and grade 3 or higher non-hematologic
toxicity, except for alopecia. Prophylactic antiemetics (i.e.,
ondansetron and dexamethasone) were routinely adminis-
tered to all patients prior to nedaplatin treatment. If the white
blood cell or neutrophil count decreased to more than grade
3 after chemotherapy, granulocyte stimulating factor
(G-CSF) was administered until the count recovered. This
chemotherapy regimen was repeated every 3 weeks and was
given for more than two cycles. If either the treatment out-
come was progressive disease or intolerable toxicity
developed at any time, chemotherapy was discontinued. If
the outcome was no change after two cycles of treatment,
subsequent therapy was left to the discretion of the physician
in charge of the patient’s treatment. We treated two addi-
tional patients at the recommend dose to obtain further
information about that dose level.

DLT and MTD

The DLT was defined as grade 4 neutropenia lasting for
5 days, grade 4 thrombocytopenia and grade 3 or greater
non-hematological toxicity other than nausea and vomiting,
and grade 2 or greater pneumonia. Doses were escalated
according to the frequency of DLT evaluated during the
first cycle of chemotherapy. Three patients were initially
enrolled at each dose level. If none of the patients

experienced DLT, the next cohort of patients was treated at
the next higher dose level. If one of the three patients
experienced DLT, then three additional patients were
enrolled at the same dose level, bringing the total to six
patients for that dose level. If no more than one patient
experienced DLT, the next cohort of patients was treated at
the next higher dose level. If three or more of the six
patients experienced DLT, that level was considered to be
the MTD. If two or all of the initial three patients experi-
enced DLT, that level was considered to be the MTD. The
recommended dose for phase II trials was defined as the
dose preceding the MTD.

Toxicity and response evaluation and statistical
consideration

Complete blood cell counts and differential counts, routine
chemistry determinations, and a chest X-ray were per-
formed at least once per week throughout the course of
treatment. Acute toxicity was graded according to the NCI
Common Toxicity Criteria, version 3.0, issued in 2004.
The Standard Response Evaluation Criteria in Solid
Tumors was used for response evaluation. The overall
survival time was estimated using the Kaplan—Meier
method. Survival time was measured from the date of study
registration until the date of death from any cause.

Results
Patient characteristics

Ten patients were enrolled between May 2006 and
November 2009. All patients were Japanese. The median
age was 69 years (range 57-81). Twelve (92.3%) patients
were males and one (7.7%) patient was female. One (7.7%)
patient was a non-smoker and 12 (92.3%) patients were
former or current smokers. All pathologic diagnoses of the
13 patients were squamous cell carcinoma; the stages of
disease are listed in Table 2.

Determination of MTD

The number of patients in whom DLT occurred at each
level is shown in Table 2. DLT occurred in three of five
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Table 2 Patient characteristics

Total no. of patients 13

Gender (male/female) 12/1
Median age (years) 69 (57-81)
Performance status (0/1) 4/9

Stage (IIIB/IV) 3/10
Smoking status (never/former or current) /12

patients at 1,000 mg/m> gemcitabine and 80 mg/m* ne-
daplatin. These DLTs were grade 4 thrombocytopenia in
one patient, grade 3 thrombocytopenia continuing for more
than 2 weeks in one patient, and grade 3 general fatigue
continuing for more than 2 weeks in one patient. No DLTs
occurred at 800 mg/m? gemcitabine or 70 mg/m” nedapl-
atin; therefore, a gemcitabine dose of 800 mg/m? and a
nedaplatin dose of 70 mg/m? were recommended for the
phase II study.

Toxicity

Thirty-nine courses were given. The median number of
courses given per patient was three (range 1-4). The most
frequent hematologic toxicities developing during all
courses were thrombocytopenia and neutropenia (Table 3).
Grade 3-4 thrombocytopenia and grade 3 neutropenia
occurred in 23 and 46% of patients, respectively. Platelet
transfusion and G-CSF were not required in any course.

Appetite loss was the most frequent non-hematologic
toxicity and developed in 69% of patients. However, most
of these non-hematologic toxicities were only mild to
moderate in severity with no grade 4 episodes. All non-
hematologic toxicities were resolved rapidly after treat-
ment (Table 3).

Table 3 Toxicity in all courses

Dose intensity

Of the 13 patients treated, one patient underwent a toxicity-
based dose reduction of gemcitabine, and one patient
underwent a dose reduction of nedaplatin after two cycles
of chemotherapy at a gemcitabine dose of 1,000 mg/m?
and a nedaplatin dose of 80 mg/m?. The reason for the dose
reduction of gemcitabine was grade 3 neutropenia, and the
reason for the dose reduction of nedaplatin was grade 3
general fatigue. The delay of the next cycle occurred dur-
ing two courses. The main reason for the delay was
thrombocytopenia.

Responses to treatment and survival

All 13 patients were assessed for treatment response. Of the
13 patients, eight partial responses (PRs) and two stable
diseases (SDs) were noted, and the overall response rate
was 62% (Table 4). At present, seven patients are alive,
and no patients have been lost to follow-up. The median
survival time was 314 days (Fig. 1).

Discussion

In this phase I study, we showed that the combination of
nedaplatin and gemcitabine was feasible with acceptable
toxicity, the RD of gemcitabine was 800 mg/m”® over
30 min on days 1 and 8, and the RD of nedaplatin was
70 mg/m* over 60 min on day 8. These doses are less than
those previously determined by earlier phase I trials of
nedaplatin in combination with gemcitabine [23, 24].
However, Shirai et al. [25] reported in a phase II study of
nedaplatin and gemcitabine that at a gemcitabine dose of

Level 0 (n = 8)

Level 1 (n =5)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4
Leukopenia 1 3 1 0 2 0 1 0
Neutropenia 0 2 2 1 1 0 3 0
Anemia 1 2 0 0 1 1 1 0
Thrombocytopenia 3 2 1 0 0 1 1 1
AST 1 1 0 0 0 0 0 0
ALT 0 1 0 0 1 0 0 0
Elevation of creatinine 0 0 0 0 0 0 0 0
Infection 0 0 0 0 0 0 0 0
Nausea/vomiting 2 2 1 0 4 0 0 0
Appetite loss 3 1 1 0 4 0 0 0
Diarrhea 0 0 0 0 0 0 0 0
Fatigue 1 0 1 0 2 0 1 0

@ Springer



Cancer Chemother Pharmacol (2011) 67:325-330

329

Table 4 Response at each dose level

Level Evaluable patients (1) CR (%) PR (%) SD (%)
0 8 0 6 (80) 2 (20)
0 2 (40) 0

CR complete response, PR partial response, SD stable disease

Died -

Censored =

0.9 —

0.8 —

07 e sse s s s s s s s s s s

0.6 —
No of Patients Died Censored ~ Median Survival 95% CI

0.5 - 13 6 7 314 [127,-]

0.4 —

Survival Rate

0.3 H

0.2 4

0.1 4 TP

0.0 T T T T T T T T T 1
0 100 200 300 400 50 60 700 800 900 1,000 1,200

Survival Time (days)

Fig. 1 Kaplan—-Meier analysis of all patients (n = 10). Median
survival time: 314 days

1,000 mg/m? and a nedaplatin dose of 100 mg/m?, 63.7%
patients (21 of 33 patients) had grade 3-4 neutropenia,
57.6% (19 of 33 patients) had grade 3—4 thrombocytopenia,
and 45.5% (15 of 33 patients) had grade 3—4 anemia. In
terms of hematologic toxicity, these results appear to be
slightly unfavorable from the standpoint of dose intensity
and for elderly patients with a good performance status
(PS). Our recommended doses seem to be proper, espe-
cially for a poor PS population that constitutes a large
population with advanced squamous cell lung cancer.
Moreover, side effects were minimal and primarily limited
to mild myelosuppression, which is a common side effect
of most chemotherapeutic agents, resulting in dose reduc-
tion but not requiring the withdrawal of the chemothera-
peutic agent used.

To our knowledge, two phase I studies [23, 24] and one
phase II study [25] of gemcitabine and nedaplatin were
previously described. Subjects of those studies were NSCLC
patients; there are no other reports on the efficacies and safety
profiles of gemcitabine and nedaplatin for squamous cell
lung cancer. Research on cisplatin analogs is scant and has
not progressed beyond phase II clinical trials, which means
that there is currently little information to suggest safe dos-
ages and evidence of side effects. In terms of hematologic
toxicity, Shirai et al. reported 64% of grade 3—4 neutropenia
and 56% of grade 3—4 thrombocytopenia in their phase II
study, which appears to be a relatively high frequency of
hematologic side effects. Although to our knowledge there

are no reports concerning the pharmacokinetics of these two
drugs, some pharmacokinetic studies of nedaplatin indicated
a degree of bone marrow suppression was well correlated
with both total and free-platinum AUCs [26, 27]. In terms of
the schedule of platinum administration, several reports
indicated that a modification of the administration schedule
reduced the incidence of grade 3—4 neutropenia and throm-
bocytopenia [21, 22]. Ricci et al. [22] indicated that the
schedule of cisplatin administration when combined with
weekly gemcitabine therapy had significant effects on the
incidence of grade 3—4 thrombocytopenia and anemia; the
best schedule was cisplatin administered on day 15. Masters
et al. [21] showed that the best schedule was carboplatin
administered on day 8. Our regimen involved nedaplatin
administered on day 8. The doses of gemcitabine (days 1 and
8) and nedaplatin (day 8) used were 800/70, 1,000/80, 1,000/
90, and 1,000/100 (mg/mz), repeated every 3 weeks; how-
ever, we could not conduct dose escalation because of the
DLT atlevel 1, although we expected that the modification of
the administration schedule of nedaplatin would lead to an
increase in the tolerance for these two drugs. This result was
consistent with a previous report [24]. A phase II study of our
recommended dose may be necessary to validate the effec-
tiveness of diminishing the grade 3—4 hematologic toxicity.

New drugs, such as EGFR tyrosine kinase inhibitors (e.g.,
erlotinib and gefitinib), the monoclonal antibody to VEGF
(bavacizumab), and a potent inhibitor of thymidylate syn-
thase (pemetrexed), cannot be used for advanced squamous
cell lung cancer because of the lethal side effects of hem-
orrhage due to bavacizumab (relatively rare) or the marginal
clinical responses of EGFR tyrosine kinase inhibitors or
pemetrexed compared with non-squamous cell lung cancer.
In an era of individualized therapy for advanced lung cancer,
it may be necessary to investigate the treatment process
specifically for advanced squamous cell lung cancer.

In conclusion, the combination of nedaplatin and gem-
citabine is well tolerated and effective for advanced NSCLC.
The MTDs and RDs are 800 mg/m” gemcitabine and 70 mg/
m? nedaplatin, respectively. This regimen yielded encour-
aging response rates with minimal toxicity. We believe our
results warrant a phase II study of this combination, so we are
now conducting a phase II study with this RD.

Conflict of interest statement The authors indicate no potential
conflicts of interest.

References

1. Ramalingam SS, Dahlberg SE, Langer CJ, Gray R, Belani CP,
Brahmer JR, Sandler AB, Schiller JH, Johnson DH (2008) Out-
comes for elderly, advanced-stage non small-cell lung cancer
patients treated with bevacizumab in combination with carbo-
platin and paclitaxel: analysis of eastern cooperative oncology
group trial 4599. J Clin Oncol 26:60-65

@ Springer



330 Cancer Chemother Pharmacol (2011) 67:325-330
2. Ranson M, Hammond LA, Ferry D, Kris M, Tullo A, Murray PI, 15. Iaffaioli RV, Tortoriello A, Facchini G, Caponigro F, Gentile M,
Miller V, Averbuch S, Ochs J, Morris C, Feyereislova A, Swa- Marzano N, Gravina A, Dimitri P, Costagliola G, Ferraro A,
island H (2002) Rowinsky EK: Zd1839, a selective oral epider- Ferrante G, De Marino V, Illiano A (1999) Phase I-II study of
mal growth factor receptor-tyrosine kinase inhibitor, is well gemcitabine and carboplatin in stage iiib—iv non-small-cell lung
tolerated and active in patients with solid, malignant tumors: cancer. J Clin Oncol 17:921-926
results of a phase I trial. J Clin Oncol 20:2240-2250 16. Sasaki Y, Shinkai T, Eguchi K, Tamura T, Ohe Y, Ohmori T,
3. Shepherd FA, Rodrigues Pereira J, Ciuleanu T, Tan EH, Hirsh V, Saijo N (1991) Prediction of the antitumor activity of new plat-
Thongprasert S, Campos D, Maoleekoonpiroj S, Smylie M, inum analogs based on their ex vivo pharmacodynamics as
Martins R, van Kooten M, Dediu M, Findlay B, Tu D, Johnston determined by bioassay. Cancer Chemother Pharmacol 27:263
D, Bezjak A, Clark G, Santabarbara P, Seymour L (2005) Erl- 270
otinib in previously treated non-small-cell lung cancer. N Engl J 17. Tkeda M, Maekawa R, Tanaka H, Matsumoto M, Takeda Y,
Med 353:123-132 Tamura Y, Nemori R, Yoshioka T (2000) Inhibition of gelatin-
4. Kameyama Y, Okazaki N, Nakagawa M, Koshida H, Nakamura olytic activity in tumor tissues by synthetic matrix metallopro-
M, Gemba M (1990) Nephrotoxicity of a new platinum com- teinase inhibitor: application of film in situ zymography. Clin
pound, 254-s, evaluated with rat kidney cortical slices. Toxicol Cancer Res 6:3290-3296
Lett 52:15-24 18. Matsumoto M, Takeda Y, Maki H, Hojo K, Wada T, Nishitani Y,
5. Ota K, Wakui A, Majima H, Niitani H, Inuyama Y, Ogawa M, Maekawa R, Yoshioka T (2001) Preclinical in vivo antitumor
Ariyoshi Y, Yoshida O, Taguchi T, Kimura I et al (1992) Phase I efficacy of nedaplatin with gemcitabine against human lung
study of a new platinum complex 254-s, cis-diammine (glycola- cancer. Jpn J Cancer Res 92:51-58
to)-platinum (ii). Gan To Kagaku Ryoho 19:855-861 19. Takeda Y, Wada T, Nishitani Y, Matsumoto M, Hojo K,
6. Kelsen DP, Scher H, Alcock N, Leyland-Jones B, Donner A, Maekawa R, Yoshioka T (2002) Preclinical combination che-
Williams L, Greene G, Burchenal JH, Tan C, Philips FS, Young motherapy of nedaplatin with gemcitabine against gemcitabine-
CW (1982) Phase I clinical trial and pharmacokinetics of 4'- refractory human lung cancer. Cancer Lett 182:61-68
carboxyphthalato(1, 2-diaminocyclohexane)platinum(ii). Cancer 20. Osawa S, Furuta T, Sugimoto K, Kosugi T, Terai T, Yamade M,
Res 42:4831-4835 Takayanagi Y, Nishino M, Hamaya Y, Kodaira C, Yamada T,
7. Fukuda M, Shinkai T, Eguchi K, Sasaki Y, Tamura T, Ohe Y, Iwaizumi M, Takagaki K, Yoshida K, Kanaoka S, Ikuma M
Kojima A, Oshita F, Hara K, Saijo N (1990) Phase II study of (2009) Prospective study of daily low-dose nedaplatin and con-
(glycolate-o, 0') diammineplatinum(ii), a novel platinum com- tinuous S-fluorouracil infusion combined with radiation for the
plex, in the treatment of non-small-cell lung cancer. Cancer treatment of esophageal squamous cell carcinoma. BMC Cancer
Chemother Pharmacol 26:393-396 9:408
8. Furuse K, Fukuoka M, Asamoto H, Niitani H, Kimura I, Sakuma 21. Masters GA, Argiris AE, Hahn EA, Beck JT, Rausch PG, Ye Z,
A, Yamaguchi Y (1992) a randomized comparative study of 254- Monberg MJ, Bloss LP, Curiel RE, Obasaju CK (2006) A ran-
s plus vindesine (vds) vs. Cisplatin (cddp) plus vds in patients domized phase II trial using two different treatment schedules of
with advanced non-small cell lung cancer (nsclc). Gan To Ka- gemcitabine and carboplatin in patients with advanced non-small-
gaku Ryoho 19:1019-1026 cell lung cancer. J Thorac Oncol 1:19-24
9. Plunkett W, Huang P, Gandhi V (1995) Preclinical characteristics 22. Ricci S, Antonuzzo A, Galli L, Tibaldi C, Bertuccelli M, Lopes
of gemcitabine. Anticancer Drugs 6(Suppl 6):7-13 Pegna A, Petruzzelli S, Bonifazi V, Orlandini C, Franco Conte P
10. Vansteenkiste JF, Vandebroek JE, Nackaerts KL, Weynants P, (2000) A randomized study comparing two different schedules of
Valcke YJ, Verresen DA, Devogelaere RC, Marien SA, Humblet administration of cisplatin in combination with gemcitabine in
YP, Dams NL (2001) Clinical-benefit response in advanced non- advanced nonsmall cell lung carcinoma. Cancer 89:1714-1719
small-cell lung cancer: a multicentre prospective randomised 23. Hirose T, Horichi N, Ohmori T, Shirai T, Sohma S, Yamaoka T,
phase III study of single agent gemcitabine versus cisplatin— Ohnishi T, Adachi M (2003) Phase I study of the combination of
vindesine. Ann Oncol 12:1221-1230 gemcitabine and nedaplatin for treatment of previously untreated
11. Anderson H, Hopwood P, Stephens RJ, Thatcher N, Cottier B, advanced non-small cell lung cancer. Lung Cancer 39:91-97
Nicholson M, Milroy R, Maughan TS, Falk SJ, Bond MG, Burt 24. Kurata T, Tamura K, Yamamoto N, Nogami T, Satoh T, Kaneda
PA, Connolly CK, Mclllmurray MB, Carmichael J (2000) H, Nakagawa K, Fukuoka M (2004) Combination phase I study
Gemcitabine plus best supportive care (bsc) vs bsc in inoperable of nedaplatin and gemcitabine for advanced non-small-cell lung
non-small cell lung cancer—a randomized trial with quality of life cancer. Br J Cancer 90:2092-2096
as the primary outcome. Uk nsclc gemcitabine group. Non-small 25. Shirai T, Hirose T, Noda M, Ando K, Ishida H, Hosaka T, Ozawa T,
cell lung cancer. Br J Cancer 83:447-453 Okuda K, Ohnishi T, Ohmori T, Horichi N, Adachi M (2006) Phase
12. Anderson H, Lund B, Bach F, Thatcher N, Walling J, Hansen HH II study of the combination of gemcitabine and nedaplatin for
(1994) Single-agent activity of weekly gemcitabine in advanced advanced non-small-cell lung cancer. Lung Cancer 52:181-187
non-small-cell lung cancer: a phase II study. J Clin Oncol 26. Niioka T, Uno T, Yasui-Furukori N, Takahata T, Shimizu M,
12:1821-1826 Sugawara K, Tateishi T (2007) Pharmacokinetics of low-dose
13. Gatzemeier U, Shepherd FA, Le Chevalier T, Weynants P, Cot- nedaplatin and validation of auc prediction in patients with non-
tier B, Groen HJ, Rosso R, Mattson K, Cortes-Funes H, Tonato small-cell lung carcinoma. Cancer Chemother Pharmacol
M, Burkes RL, Gottfried M, Voi M (1996) Activity of gemcita- 59:575-580
bine in patients with non-small cell lung cancer: a multicentre, 27. Yamamoto N, Tamura T, Kurata T, Yamamoto N, Sekine I,
extended phase II study. Eur J Cancer 32A:243-248 Kunitoh H, Ohe Y, Saijo N (2009) A dose-finding and pharma-
14. Sandler A, Ettinger DS (1999) Gemcitabine: single-agent and cokinetic study of nedaplatin in elderly patients with advanced

combination therapy in non-small cell lung cancer. Oncologist
4:241-251

@ Springer

non-small cell lung cancer. Cancer Chemother Pharmacol 65:79—
88



	Phase I study of the combination of nedaplatin and gemcitabine in previously untreated advanced squamous cell lung cancer
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Patients and methods
	Patient selection
	Treatment schedule
	DLT and MTD
	Toxicity and response evaluation and statistical consideration

	Results
	Patient characteristics
	Determination of MTD
	Toxicity
	Dose intensity
	Responses to treatment and survival

	Discussion
	Conflict of interest statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


