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Abstract

Purpose Nedaplatin is a second-generation platinum

showing favorable activity against non-small cell lung

cancer (NSCLC). Dose-limiting toxicity (DLT) is throm-

bocytopenia, predicted by creatinine clearance (Ccr). This

study was conducted to determine the recommended dose,

and evaluate the toxicities, pharmacokinetics and efficacy

for elderly NSCLC patients.

Methods Patients C70 years were stratified into two

groups based on renal functions: Group A, Ccr C 60 and

Group B, 40 B Ccr \ 60. The initial doses were 80 and

60 mg/m2 in Groups A and B, respectively. The doses were

escalated in 20-mg/m2 increments to 100 mg/m2 until

DLT.

Results Chemotherapy-naı̈ve 39 elderly patients (Group

A/Group B: 22/17) received a total of 83 cycles. Major

toxicities were hematological. In Group A, one of the 15

patients at 100 mg/m2 experienced DLT (neutropenia) and

the recommended dose was determined at 100 mg/m2. In

Group B, three of the five patients had DLTs (leukopenia,

neutropenia, thrombocytopenia and febrile neutropenia) at

100 mg/m2, and the recommended dose was determined at

80 mg/m2. The percentage decreases of neutrophil were

well correlated with total and free-Pt AUCs. Partial

responses were observed in 13 (33%) of the 39 patients,

and 12 of the 13 patients who responded had a squamous

cell carcinoma.

Conclusions Nedaplatin was administered simply and

feasibly by stratifying renal function and exerted favorable

antitumor activity for elderly patients with NSCLC, espe-

cially on squamous cell carcinoma.

Keywords Nedaplatin � Dose-finding study �
Pharmacokinetics � NSCLC � Elderly patient

Introduction

The proportion of elderly patients with non-small cell

lung cancer (NSCLC) is increasing [1]. At present, the

first-line standard chemotherapy for non-elderly patients

with advanced NSCLC is a platinum-based doublet regi-

men. The efficacy and feasibility of this strategy have

been demonstrated in several randomized trials in patients

with a good performance status and aged B70 years

[2–4]. However, platinum-based doublet regimens are not

always feasible for elderly patients. Age-related comor-

bidity and physiologic changes increase inter-individual

pharmacokinetic variability, possibly leading to unac-

ceptable severe toxicities. In particular, application of a

cisplatin-based regimen to elderly patients is substantially

restricted because of the risk of emesis, neurotoxicity and

nephrotoxicity.
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Oshita et al. [5] prospectively evaluated the feasibility of

cisplatin-based chemotherapy in patients aged 75 years or

older. Only 10 (29%) out of the 34 patients fulfilled the

eligibility criteria for the cisplatin-based regimen. Fur-

thermore, the majority of these eligible patients had grade 4

neutropenia and infectious episodes requiring antibiotics.

In another analysis of cisplatin pharmacokinetics, the area

under the plasma concentration versus time curve (AUC)

of the ultrafilterable and total plasma platinum increased

with age, and this was an independent predictor of cisplatin

pharmacokinetics [6]. Therefore, the administration of

cisplatin is restricted to highly select elderly patients.

(Glycolate-O,O0)-diammine platinum (II) (nedaplatin) is

a second-generation platinum analog synthesized by

Shionogi & Co., Ltd. (Osaka, Japan). In the preclinical

studies, nedaplatin is highly active against solid tumors and

has higher aqueous solubility than cisplatin [7–9]. The

emesis and nephrotoxicity of nedaplatin are substantially

reduced, compared with those of cisplatin, and multiple

days of hydration for renal protection are not required [10].

Dose-limiting toxicity (DLT) is thrombocytopenia, and

recommended dose in Japanese patient B70 years is

100 mg/m2 every 4 weeks. This agent is active against

NSCLC, with a response rate of 20.5% for previously

untreated patients [10]. In a pharmacokinetic analysis,

thrombocytopenia was significantly correlated with renal

function (i.e., creatinine clearance [Ccr]), and nadir platelet

count could be predicted from the following formula [11]:

Nadir platelet count½ � =mm3
� �

¼ �64; 264:7þ 2; 783:4� Ccr½ � mL=minð Þ

We conducted a dose-finding and pharmacokinetic study of

nedaplatin in elderly patients with NSCLC, stratified into

two groups based on renal function. This study was con-

ducted to determine the recommended dose, and evaluate

the toxicity profiles, pharmacokinetics and antitumor

activity.

Patients and methods

Eligibility

Patients with histologically and cytologically confirmed

chemotherapy-naı̈ve advanced or metastatic non-small cell

lung cancer were eligible for this study. Other eligibility

criteria included the following: (1) age C70 years; (2)

Eastern Cooperative Oncology Group (ECOG) perfor-

mance status of 0 or 1; (3) adequate bone marrow (white

blood cell [WBC] count C4,000/mm3, absolute neutrophil

count [ANC] C2,000/mm3, hemoglobin level C9.0 g/dL

and platelet [PLT] count C100,000/mm3), hepatic (serum

total bilirubin level B1.5 mg/dL, serum asparatate

aminotransferase [AST] level B100 IU/L and serum ala-

nine aminotransferase [ALT] level B100 IU/L), renal

(serum creatinine [Cr] level B1.5 mg/dL, creatinine

clearance [Ccr] C40 mL/min) and pulmonary (PaO2

C60 torr) functions.

The exclusion criteria were as follows: (1) symptomatic

brain metastasis; (2) pleural or pericardial effusions and

ascites requiring drainage; (3) serious pre-existing medical

conditions such as uncontrolled infections, severe heart

disease, uncontrolled diabetes and psychogenic disorders;

and (4) hepatic B or C virus or human immunodeficiency

virus infection.

Written informed consent was obtained from all the

patients. This study was approved by the Institutional

Review Board of the National Cancer Center.

Study design, dosage and dose escalation

This study was designed to determine the recommended

dose of nedaplatin for elderly patients with advanced

NSCLC, stratified into two groups based on renal function.

The primary objective was to determine the recommended

dose, and the secondary objectives were to evaluate tox-

icity profiles, pharmacokinetics and antitumor activity.

Patients were stratified into two groups based on their

renal function at the time of study entry: Group A, Ccr

C60 mL/min; and Group B, 40 B Ccr \ 60 mL/min. Ccr

was measured on three consecutive days, and the mean

value was used for stratification. Each Ccr was calculated

using the following formula:

Ccr (mL/min) ¼ [urine volume (mL/min)

� urine creatinine (mg/dL)�=serum creatinine (mg/dL)

In Group A, the initial dose of nedaplatin was 80 mg/m2,

and this was escalated to 100 mg/m2. In Group B, the

initial dose was 60 mg/m2, and this was escalated to 80 and

100 mg/m2. At least three to six patients were enrolled at

each dose level, and the unacceptable dose was defined as

the dose level at which [50% of the patients experienced

DLT. The definition of DLT was as follows: (1) Cgrade 3

leukopenia, neutropenia or thrombocytopenia; (2) Cgrade

3 non-hematological toxicities except for alopecia, nausea

and vomiting; (3) Cgrade 3 nausea and vomiting for

C5 days. The recommended dose was defined as one dose

level below the unacceptable dose level in each treatment

arm.

Nedaplatin administration

Nedaplatin (Aqupla, (glycolate-O,O0)-diammine platinum

(II); Shionogi Pharmaceutical Company, Osaka, Japan)

was obtained commercially. Premedication, consisting of
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3 mg of granisetron and 16 mg of dexamethasone diluted

in 100 mL of 0.9% saline, was administered via a 30-

minute intravenous (IV) infusion. The calculated doses of

nedaplatin in both treatment groups were diluted in

300 mL of 0.9% saline and were administered using a 1-h

IV infusion every 4 weeks. Following the nedaplatin

administration, 500 mL of 0.9% saline was administered

intravenously to provide minimal hydration.

Pretreatment and follow-up evaluation

On enrollment into the study, history and physical exami-

nation was performed. Complete differential blood cell

count (including WBC count, ANC, hemoglobin and PLT),

and clinical chemistry analysis (including serum total

protein, albumin, bilirubin, Cr, AST, ALT, gamma-gluta-

myltransferase, and alkaline phosphatase) were performed.

These above were performed at least twice a week

throughout the study. Tumor measurement was planned

every cycle, and antitumor response was assessed using the

WHO standard response criteria. Toxicity was evaluated

according to the National Cancer Institute common toxicity

criteria (version 2.0).

PK study

Pharmacokinetic (PK) evaluations were performed in all

patients during the initial cycle of treatment. Heparinized

venous blood samples (7 mL) were taken before infusion,

at 30 min and just before the end of infusion, as well as at

15 and 30 min and 1, 2, 3, 5, 7, 11, 23 and 47 h after the

end of infusion.

Blood samples were centrifuged immediately at

4,000 rpm for 10 min. One milliliter of plasma was stored

at -20�C or below in a polyethylene tube until the mea-

surement of total plasma platinum (total-Pt) concentration.

Residual plasma was transferred to an Amicon Centrifree

tube (Amicon, Inc., Beverly, MA, USA) and centrifuged at

4,000 rpm for 20 min. Ultrafiltrate of the plasma was taken

and stored at -20�C or below in a polyethylene tube until

the measurement of the plasma-free platinum (free-Pt)

concentration. The total-Pt and free-Pt concentrations were

measured using flameless atomic absorption spectrometry,

as previously reported [12].

The PK parameters were estimated using a nonlinear

least-squares regression analysis (WinNonlin, Version 5.2;

Bellkey Science, Inc., Chiba, Japan) with a weighting

factor of 1/year2. The individual plasma concentration–

time data were fitted to one-, two- and three-exponential

equations using a zero-order infusion input and first-order

elimination (corresponding to a one-, two- and three-

compartment PK model). The model was chosen on the

basis of Akaike’s information criteria [13]. Fitted

parameters (coefficients and exponent of exponential

equations) were permitted in the computation of the fol-

lowing PK parameters: half life (t1/2), area under the

plasma concentration versus time curve (AUC), systemic

clearance (CL), and volume of distribution at steady state

(Vdss).

To assess the pharmacodynamic effect, percentage

decrease was calculated in WBC, ANC or PLT according

to the following formula:

Percentage decrease¼ ½ðpretreatment count�nadir countÞ=
ðpretreatment countÞ��100:

These percentages were related to the AUC according to

the sigmoid Emax model, as follows:

Effect (% ) ¼ ½Emax ðAUCÞk�=½AUCk
50 þ AUCk� � 100.

A nonlinear least-squares regression using WinNonlin was

used to estimate the AUC that produces 50% of the max-

imum effect (AUC50) and the sigmoidicity coefficient (k).

Results

Patient characteristics

Between June 1996 and July 2001, 39 patients were strat-

ified into two groups (22 in Group A and 17 in Group B)

based on their renal functions at entry into the study

(Table 1). They received a total of 83 cycles of therapy.

The patients comprised 35 males and 4 females with good

performance status, and the median age was 76 years in

both treatment groups. All the patients were included in the

toxicity evaluation. A total of 28 (72%) patients were

included in the PK analysis and the remaining 11 (28%)

were excluded because of insufficient PK samplings. Eight

patients (two from Group A and six from Group B) had

stage IIIA disease, but were not candidates for thoracic

radiotherapy because of their poor pulmonary function. Six

patients (five from Group A and one from Group B)

received surgical resections for primary tumors. As much

as 21 patients (54%, 12 from Group A and 9 from Group B)

had squamous cell carcinoma. Nine patients (4 from Group

A and 5 from Group B) received only one cycle of therapy

because of progressive disease (PD) and 22 patients (12

from Group A and 10 from Group B) received two cycles

of treatment. Among these 22 patients, partial response

(PR), stable disease (SD) and PD were observed in 8, 10

and 4 patients, respectively. Five of eight patients with PR,

two of ten with SD and one of four with PD received

sequential thoracic radiotherapy for primary lesion fol-

lowing two cycles of treatment. Two of ten patients with

SD and one of four with PD received palliative
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radiotherapy for metastatic lesion. Two of four patients

with PD received second-line chemotherapy. The remain-

ing nine patients received supportive care according to the

patients’ request.

Toxicity

All the 39 patients were included in the toxicity evaluation.

Major toxicities were hematological, such as leukopenia,

neutropenia and thrombocytopenia, in both groups, and

these hematological toxicities increased in severity with

increased dose level of nedaplatin. In Group A, 1 (6.7%)

out of the 15 patients treated at a dose level of 100 mg/m2

had grade 3 neutropenia; this dose level was considered to

be acceptable (Table 2). In Group B, three (50%) out of six

patients treated at a dose level of 80 mg/m2 had Cgrade 3

hematological toxicities (one with grade 3 neutropenia,

another with grade 4 neutropenia and febrile neutropenia,

and the other with grade 3 leukopenia, anemia and grade 4

thrombocytopenia). The patient with grade 4 thrombocy-

topenia required a platelet transfusion. At a dose level of

100 mg/m2, three (60%) out of five patients had Cgrade 3

hematological toxicities (one with grade 3 leukopenia and

neutropenia, another with grade 3 thrombocytopenia and

grade 4 neutropenia, and the other with grade 3 leukopenia,

thrombocytopenia and grade 4 neutropenia). These three

patients had also febrile neutropenia. In Group B, a dose

level of 100 mg/m2 was considered to be unacceptable

(Table 2).

Non-hematological toxicities, mainly nausea and

anorexia, were generally mild in severity and were not

dose limiting in either group (Table 3). Renal toxicity,

Table 1 Patient characteristics

Group A (Ccr C60 mL/min) Group B (40 B Ccr \ 60 mL/min)

No. of patients Percentage No. of patients Percentage

Total patients enrolled 22 100 17 100

Assessable for toxicity 22 100 17 100

Assessable for PK analysis 15 68 13 76

Age, median (range), years 76 (70–82) 76 (70–78)

Sex

Male 19 86 16 94

Female 3 14 1 6

ECOG PS

0 6 27 1 6

1 16 73 15 88

2 0 0 1 6

Stage

IIIA 2 9 6 35

IIIB 4 18 6 35

IV 11 50 4 24

Postoperative recurrence 5 23 1 6

Pathological subtype

Squamous cell carcinoma 12 54 9 53

Adenocarcinoma 9 41 8 47

P/D carcinoma 1 5 0 0

Dose of nedaplatin (mg/m2)

60 – – 6 35

80 7 32 6 35

100 15 68 5 30

Treatment cycle

Median (range) 2 (1–5) 2 (1–4)

1 cycle 4 18 5 29

2 cycles 12 55 10 59

C3 cycles 6 27 2 12

PK pharmacokinetics, ECOG Eastern Cooperative Oncology Group, PS performance status, P/D carcinoma poorly differentiated carcinoma
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characterized as an increase in Cr, was also mild, and only

one out of five patients treated at a dose level of 100 mg/m2

in Group B had a grade 2 Cr increase. Considering the

toxicity profiles, the recommended doses in Groups A and

B were determined to be 100 and 80 mg/m2, respectively.

Response and survival

The antitumor response was assessed in all the 39 patients

(Table 4). Of the 39 patients who achieved PR, 13 had an

overall response rate of 33%. Similar antitumor responses

were observed in both treatment groups; that is, 6 (27%) of

22 and 7 (41%) of 17 patients had PRs in Groups A and B,

respectively. Furthermore, 12 of the 13 patients with PRs in

both groups had squamous cell carcinoma, and the response

rate among patients with squamous cell carcinoma was

57%. Survival follow-up was completed in all the enrolled

patients. The median survival time was 11.2 months (95%

confidence interval: 7.7–14.6 months), and the 1-, 2- and

5-year survival rates were 46, 23 and 5%, respectively.

Pharmacokinetics

Pharmacokinetic analysis was performed using data from

28 (72%) of the 39 patients. The first patient enrollment in

both treatment groups was started in 1996, and techniques

of the sample centrifuging and measurement were not

fully developed at the beginning of this pharmacokinetic

study. Therefore, the remaining 11 patients (28%) were

excluded for pharmacokinetic analysis. The mean plasma

concentration–time profiles of total-Pt and free-Pt of

nedaplatin are illustrated in Fig. 1. The plasma disap-

pearances of total-Pt and free-Pt were biphasic, and the

mean terminal half lives in all the assessable patients

averaged 6.28 and 3.57 h, respectively. The Cmax and

AUC of the total-Pt and free-Pt tended to increase with the

dose of nedaplatin. The AUCs of the total- and free-Pt at a

dose of 100 mg/m2 in Group A seemed similar to those at

a dose of 80 mg/m2 in Group B (Table 5), and there were

no significant differences between these two treatment

subgroups (P = 0.293 for total-Pt AUC and P = 0.336 for

free-Pt AUC). Furthermore, the AUCs of free-Pt at the

recommended doses in both groups (i.e., 100 mg/m2 in

Group A and 80 mg/m2 in Group B) seemed also similar

to that in patients aged 70 years or under who had been

treated with 100 mg/m2 of nedaplatin [14]. In the sigmoid

Emax model assessing the pharmacodynamic effect of

nedaplatin, the percentage decrease in the neutrophil

counts were well correlated with the total-Pt (r = 0.652)

and free-Pt (r = 0.723; Fig. 2).

Table 2 Hematological toxicity

Group A (Ccr C60 mL/min) Dose level (mg/m2), (number of patients)

80 (n = 7)

Grade

100 (n = 15)

Grade

Event 0 1 2 3 4 0 1 2 3 4

Leukopenia 6 1 0 0 0 12 1 2 0 0

Neutropenia 6 1 0 0 0 8 4 2 1a 0

Anemia 4 2 1 0 0 5 7 3 0 0

Thrombocytopenia 7 0 0 0 0 12 2 1 0 0

No. of patients with febrile neutropenia 0 0

No. of patients with DLT 0 1

Group B (40 B Ccr \ 60 mL/min) Dose level (mg/m2), (number of patients)

60 (n = 6)

Grade

80 (n = 6)

Grade

100 (n = 5)

Grade

Event 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Leukopenia 5 1 0 0 0 2 1 2 1a 0 2 0 1 2a 0

Neutropenia 5 1 0 0 0 2 2 0 1a 1a 1 1 0 1a 2a

Anemia 4 1 1 0 0 3 1 1 1a 0 1 2 2 0 0

Thrombocytopenia 6 0 0 0 0 3 1 1 0 1a 2 1 0 2a 0

No. of patients with febrile neutropenia 0 1 3

No. of patients with DLT 0 3 3

a DLT
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Discussion

In this dose-finding study, we evaluated the toxicities,

pharmacokinetics as well as antitumor activity, and deter-

mined the recommended doses of nedaplatin for elderly

patients with advanced NSCLC based on renal function.

The predominant toxicities were hematological, such as

leukopenia, neutropenia and thrombocytopenia, in both

groups. These hematological toxicities tended to increase

in severity with the increased dose level of nedaplatin.

Non-hematological toxicities were acceptable and those

were not dose limiting in either group. The recommended

dose was determined as 100 mg/m2 every 4 weeks in

elderly patients with a renal function of Ccr C 60 mL/min,

which is the same dose recommended for patients aged

B70 years. On the other hand, for elderly patients with a

renal function of 40 B Ccr \ 60 mL/min, the recom-

mended dose was 80 mg/m2 every 4 weeks. In this study,

Table 3 Non-hematological toxicity

Group A (Ccr C60 mL/min) Dose level (mg/m2), (number of patients)

80 (n = 7)

Grade

100 (n = 15)

Grade

Event 0 1 2 3 4 0 1 2 3 4

Nausea 5 1 1 0 0 3 9 3 0 0

Vomiting 6 1 0 0 0 15 0 0 0 0

Anorexia 5 1 1 0 0 7 4 4 0 0

Diarrhea 6 1 0 0 0 14 1 0 0 0

Stomatitis 7 0 0 0 0 15 0 0 0 0

Hyperbilirubinemia 6 0 1 0 0 15 0 0 0 0

AST increase 6 1 0 0 0 13 2 0 0 0

ALT increase 6 1 0 0 0 13 2 0 0 0

ALP increase 7 0 0 0 0 15 0 0 0 0

Cr increase 7 0 0 0 0 15 0 0 0 0

Group B (40 B Ccr \ 60 mL/min) Dose level (mg/m2), (number of patients)

60 (n = 6)

Grade

80 (n = 6)

Grade

100 (n = 5)

Grade

Event 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Nausea 1 4 1 0 0 1 3 2 0 0 1 1 3 0 0

Vomiting 6 0 0 0 0 5 1 0 0 0 5 0 0 0 0

Anorexia 4 2 0 0 0 1 3 2 0 0 1 1 3 0 0

Diarrhea 6 0 0 0 0 5 1 0 0 0 5 0 0 0 0

Stomatitis 6 0 0 0 0 6 0 0 0 0 5 0 0 0 0

Hyperbilirubinemia 6 0 0 0 0 6 0 0 0 0 4 0 1 0 0

AST increase 4 2 0 0 0 5 0 1 0 0 4 0 1 0 0

ALT increase 5 1 0 0 0 5 0 1 0 0 4 0 1 0 0

ALP increase 6 0 0 0 0 5 1 0 0 0 5 0 0 0 0

Cr increase 6 0 0 0 0 4 2 0 0 0 4 0 1 0 0

AST asparatate aminotransferase, ALT serum alanine aminotransferase, ALP alkaline phosphatase, Cr creatinine
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an additional nine patients were enrolled at the dose level

of 100 mg/m2 in Group A. First, the favorable antitumor

response was observed in squamous cell carcinoma and we

intended to evaluate the antitumor response mainly for

squamous cell carcinoma. Then, five of nine additional

patients enrolled had squamous cell carcinoma. Second, the

recommended dose was determined as 100 mg/m2 in

Group A, which was the same dose in younger patients. We

intended to confirm the toxicity and pharmacokinetic pro-

files in this elderly subgroup.

In the development of chemotherapy for elderly

patients, the selection of appropriate agents is extremely

important. Candidate agents must have confirmed anti-

tumor activities and acceptable toxicity profiles in younger

patients (e.g., aged B70 years). In this study, we investi-

gated nedaplatin as it had a lower incidence of associated

emesis and nephrotoxicity, compared with cisplatin, and

favorable antitumor activity in NSCLC patients aged

B70 years. Furthermore, the current standard treatment for

elderly patients with advanced NSCLC, that is, third-gen-

eration single-agent chemotherapy such as vinorelbine,

gemcitabine or docetaxel, had not been established at the

time of planning of the study [15–17]. The DLT of ne-

daplatin in patients aged B70 years was reported to be

thrombocytopenia, which is correlated with renal function;

therefore, we expected that nedaplatin could be safely

administered to elderly patients by stratifying the patients

according to renal function. Patients with a Ccr C40 mL/

min were eligible for inclusion in this study based on the

results of a previous PK analysis examining the correlation

between the nadir platelet count and renal function

(described in ‘‘Introduction’’) [11]. When younger patients

with a Ccr C40 mL/min were treated with 100 mg/m2 of

nedaplatin, the predicted nadir platelet count was C50,000/

mm3. Therefore, the initial doses of nedaplatin in Group A

(Ccr C60 mL/min) and Group B (40 B Ccr \ 60 mL/min)

were determined to be 80 and 60 mg/m2, respectively.

The dose escalation over 100 mg/m2 was not planned,

because the recommended dose in younger patients (aged

B70 years) had already been determined at 100 mg/m2.

In this study, milder criteria of DLT was applied,

compared with that used in conventional phase I studies. In

this developmental strategy, we pursued ‘‘the recom-

mended dose with moderate and acceptable toxicities for

the majority of elderly patients’’, instead of ‘‘the recom-

mended dose with the severe toxicities in a small and

limited number of patients, as per most conventional phase

I studies’’, because the physiological and pharmacological

function of elderly patients is highly variable.

Table 4 Response

Group Dose level (mg/m2) No. of patients Response PR

CR PR SD PD Sq. Non–sq.

Group A (Ccr C60 mL/min) 80 7 0 2 3 2 2 0

100 15 0 4 6 5 4 0

Group B (40 B Ccr \ 60 mL/min) 60 6 0 3 2 1 2 1

80 6 0 3 1 2 3 0

100 5 0 1 1 3 1 0

Total 39 0 13 13 13 12 1

CR complete response, PR partial response, SD stable disease, PD progressive disease, Sq. squamous cell carcinoma, Non-sq. non-squamous cell

carcinoma

Fig. 1 Mean plasma concentration–time profiles for: a total-Pt and

b free-Pt of nedaplatin

Cancer Chemother Pharmacol (2009) 65:79–88 85
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In the pharmacokinetic analysis, the free-Pt AUC at a

dose of 100 mg/m2 in Group A seemed similar to that of

80 mg/m2 in Group B, and there was no significant

difference between these two treatment subgroups

(P = 0.336). These results endorsed an almost equivalent

drug exposure in both patient groups, stratified according to

renal function. Furthermore, the AUC values in both

groups seemed similar to historical data (obtained in a

study with a small sample size) for patients aged B70 years

[14]. However, a significant correlation was not observed

between the renal function (i.e., the Ccr value) and the

nadir platelet count, as in a previous report examining

younger patients. These were possibly attributed to the

wide inter-patient physiological and pharmacological var-

iability among elderly patients or just the consequence of

the adaptation of dose [11]. For elderly patients, a strict

dose calculation of nedaplatin based on renal function, such

as the dose calculation for carboplatin using the Calvert

formula [18], is not required, and a simple dose selection of

nedaplatin stratified according to renal function is consid-

ered to be reasonable.

A total of 13 (33%) of the 39 patients achieved partial

responses. In this study, 21 patients with squamous cell

carcinoma were enrolled, 12 patients achieved PR and the

response rate was 57%. The biological mechanism

responsible for the antitumor activity of nedaplatin against

squamous cell carcinoma of the lung remains unknown. In

the pharmacokinetic analysis, no significant differences

were observed in responding patients with squamous cell

carcinoma compared with non-responding others. How-

ever, nedaplatin also has a favorable antitumor activity

against head and neck cancer and esophageal cancer, which

also have a high frequency of squamous cell histology

[19–22]. Although antitumor activity was evaluated only in

elderly patients in this study, the development of this

activity is worthwhile in the treatment of NSCLC with

squamous cell histology. Furthermore, a translational study

to identify the biological and/or genetic mechanism

responsible for the antitumor activity of nedaplatin against

squamous cell carcinoma is also warranted.

In conclusion, the recommended doses of nedaplatin for

elderly patients with NSCLC were determined based on

renal function, a dose of 100 mg/m2 every 4 weeks was

recommended for patients with a Ccr C60 mL/min, and a

dose of 80 mg/m2 every 4 weeks was recommended for

patients with 40 B Ccr \ 60 mL/min. Nedaplatin can be

safely administered to elderly patients with an acceptable

level of toxicity and favorable antitumor activities against

NSCLC, especially squamous cell carcinoma.
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