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Abstract. This study retrospectively compared nedaplatin and 
irinotecan hydrochloride (NDP/CPT) combination therapy 
with cisplatin and irinotecan hydrochloride therapy (CDDP/
CPT) for efficacy and adverse events in the treatment of 
clear cell adenocarcinoma of the ovary (CCC) and recurrent 
ovarian carcinoma. A total of 115 patients were included in the 
present study. NDP/CPT was administered intravenously every 
4 weeks (NDP, 60 mg/m2 on day 1; CPT, 50 mg/m2 on days 
1, 8 and 15). CDDP/CPT was also administered intravenously 
(CDDP, 60 mg/m2 on day 1; CPT, 60 mg/m2 on days 1, 8 and 
15). Patients with primary CCC were treated with NDP/CPT 
in 29 cases and CDDP/CPT in 20 cases. Patients with recurrent 
ovarian carcinoma were treated with NDP/CPT and CDDP/
CPT in 33 cases each. No significant difference was observed 
in the 5-year overall survival (OS)/progression-free survival 
(PFS) of patients with primary CCC, with the exception of those 
patients with stages Ia and Ic(b) who underwent NDP/CPT and 
CDDP/CPT treatments (OS: 58%, PFS: 40% and OS: 53% and 
PFS: 47%, respectively). No significant differences were found 
in the response rates to NDP/CPT and CDDP/CPT in patients 
with recurrent ovarian carcinoma (27 and 18%, respectively). 
Similarly, there were no significant differences in the 5-year 
OS and PFS of patients with recurrent ovarian carcinoma 
treated with NDP/CPT or CDDP/CPT (OS: 15%, PFS: 3% and 
OS: 18%, PFS: 6%, respectively). In terms of the hematological 
toxicity of grade 3 or above and non-hematological toxicity of 
grade 2 or above in patients treated with NDP/CPT and CDDP/
CPT, respectively, neutropenia was 23 and 56%; anemia, 1, 

and 20%; thrombocytopenia, 0 and 5%; nausea, 20 and 52%; 
diarrhea, 14 and 25%; and fever, 2 and 11%. Accordingly, NDP/
CPT indicated mild toxicity, and was therefore equally effec-
tive and less toxic than CDDP/CPT in the treatment of primary 
CCC and recurrent ovarian carcinoma.

Introduction

Clear cell adenocarcinoma of the ovary (CCC) is defined by 
the World Health Organization as lesions characterized by 
clear cells growing in solid/tubular or glandular patterns as 
well as hobnail cells (1). The frequency of CCC in female indi-
viduals of Western countries is 8% (2). The frequency is higher 
in Japan at 15% (3). The standard first-line chemotherapy for 
ovarian epithelial cancer is paclitaxel-platinum combination 
chemotherapy (T/platinum), which has a response rate of 
78% (4). However, for the treatment of CCC, the response rate 
is only 22-56% (5,6). As such, CCC patients have a poorer 
prognosis than patients with serous cystadenocarcinoma of the 
ovary (3). Alternative regimens for the treatment of CCC using 
combinations of camptothecin derivates, irinotecan hydrochlo-
ride and cisplatin (CDDP/CPT) have been investigated (7-9). 
CDDP/CPT has also been used as an alternative regimen for 
the treatment of recurrent ovarian carcinoma (10,11). CDDP/
CPT is regarded as one of the common treatments of primary 
CCC and recurrent ovarian carcinoma.

Nedaplatin (cis-diammine glycolato platinum, NDP) is an 
analog of cisplatin, that shows lower rates of nephrotoxicity and 
nausea than CDDP. Cervical carcinoma is frequently treated 
with nedaplatin and irinotecan hydrochloride combination 
therapy (NDP/CPT). A previous multi-center dose-escalation 
study was performed to identify appropriate doses of NDP/
CPT for cervical carcinoma patients (12). NDP/CPT was found 
to have a shorter infusion time and lead to a shorter hospital 
stay than CDDP/CPT.

NDP has been reported to be effective as a single agent or 
as combination therapy for the treatment of ovarian carcinoma 
(13,14), and its basic and clinical efficacy in the treatment of 
CCC has been demonstrated (15,16). Thus, based on our expe-
rience, we applied the postoperative chemotherapy regimen for 
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primary CCC from CDDP/CPT to NDP/CPT. This treatment 
is also currently used for cases of recurrent ovarian carcinoma.

In this study, we retrospectively compared the efficacy and 
toxicity of NDP/CPT to that of CDDP/CPT in the treatment of 
CCC and recurrent ovarian carcinoma.

Patients and methods

Patient characteristics. In total, 115 patients were included in 
this study, including patients with primary CCC and recurrent 
ovarian carcinoma were administered CDDP/CPT or NDP/
CPT at the Jichi Medical University Hospital, Japan. Subjects 
had no other known co-morbidities. Informed consent was 
obtained from all patients.

Inclusion criteria consisted of the following: i) age, 
≤75 years; ii) Eastern Cooperative Oncology Group perfor-
mance status, 0-2; and iii) white blood cell count, ≥3,000/µl; 
neutrophil count, ≥1,500/µl; platelet count, ≥10x104/µl; hemo-
globin level, ≥9.0 g/dl; aspartate aminotransferase and alanine 
aminotransferase levels, ≤3-fold than the upper limit of the 
normal value; total bilirubin, ≤2.0 mg/dl; urea nitrogen level, 
≤25 mg/dl; serum creatinine level, ≤1.5 mg/dl; and creatinine 
clearance, ≥50 ml/min.

Methods. The NDP/CPT regimen was administered as follows: 
on day 1, 50 mg/m2 of CPT was administered intravenously 
for 90 min, followed by 60 mg/m2 of NDP for 60 min. On 
days 8 and 15, patients were administered CPT using the same 
procedure. Patients were hydrated with 1,000 ml of electrolyte 
fluids on day 1 only. This was considered as one course and 
was repeated every four weeks. The CDDP/CPT regimen was 
administered as follows: CPT at 60 mg/m2 was administered 
intravenously for 90 min, followed by CDDP at 60 mg/m2 for 
180 min. On day 8 and day 15, CPT only was administered 
using the same procedure. On days 0-4, patients were hydrated 
with 2,000 ml of electrolyte fluids. This was considered as 
one course and was repeated every four weeks.

Granulocyte-colony stimulating factor was administered 
for patients with grade 4  neutropenia or grade 3  neutro-
penia with infection. Granisetron hydrochloride (3 mg), a 
5-HT3 receptor antagonist, was administered intravenously 
on days 1, 8 and 15 as a prophylactic antiemetic treatment. 
Loperamide hydrochloride, an anti-diarrheal agent, was orally 
administered at 1-2 mg/day when required. The subsequent 
course of chemotherapy was administered when the following 
conditions were met: white blood cell count, ≥3,000/µl; 
neutrophil count, ≥1,500/µl; platelet count, ≥10x104/µl; and 
absence of diarrhea.

The response to treatment was evaluated by computed 
tomography (CT) images every 2 cycles of chemotherapy in 
patients with measurable disease. Tumor response was evalu-
ated according to World Health Organization criteria (1979). 
A complete response (CR) was defined as the disappearance 
of all clinical and radiological evidence of the tumor for at 
least four weeks. A partial response (PR) was defined as a 
decrease of ≥50% in the sum of the products of the longest 
perpendicular diameters of all measurable lesions for at 
least four weeks. Progressive disease (PD) was defined as an 
increase of >25% in the sum of the products of the perpen-
dicular diameter of all measurable lesions or the appearance 

of new lesions. Any other events were considered to indicate 
no change (NC). Progression-free survival (PFS) was defined 
as the interval from the date of the first chemotherapy admini
stration until the date of recurrence or tumor progression. 
Overall survival (OS) was defined as the time from the date 
of chemotherapy until death or the date of the last follow-up 
contact. Adverse events were graded according to the National 
Cancer Institute's Common Terminology Criteria for Adverse 
Events (NCI-CTAE) version 3.0.

Statistical analysis. The Kaplan-Meier method was used to 
calculate the distribution of patient survival, and its signifi-
cance in each group was tested using the log-rank test. The 
χ2 test was used for statistical analysis. P<0.05 was considered 
statistically significant.

Results

Primary CCC. In the present study, 29 patients with primary 
CCC were treated using NDP/CPT, and 20 patients were treated 
using CDDP/CPT (Table I). The median age was 54 years in 
the NDP/CPT group and 53.5 years in the CDDP/CPT group. 
According to the International Federation of Gynecology and 
Obstetrics staging criteria, there were 14 cases with stage Ia/
Ic(b) in the NDP/CPT group and only one such case in the 
CDDP/CPT group. The reason for this observation may 
be the change in the indication for postoperative adjuvant 
chemotherapy during the period involved. During the period 
of CDDP/CPT use, patients with stage Ic(b) did not undergo 
chemotherapy, whereas during the period of NDP/CPT use, 
patients with stage Ic(b) underwent chemotherapy. Patients 
with stage Ia do not usually receive adjuvant therapy; however, 
if a residual tumor caused by adhesion is suspected, adjuvant 
therapy is used. There was no significant difference in the 
degree of completion of surgery.

Table I. Characteristics of patients with primary CCC.

	 NDP/CPT	 CDDP/CPT
	 (n=29)	 (n=20)

Age (years)
  Median 	 54	 53.5
  Range	 31-69	 37-67
FIGO stage
  Ia/Ic(b)	 14	   1
  Ic(1)/(2)/(a)	   5	   7
  II	   4	   3
  III	   4	   6
  IV	   2	   3
Residual tumor size (cm)
    0	 27	 16
  <1	   2	   2
  >1	   0	   2

CCC, clear cell carcinoma; NDP/CPT, nedaplatin plus irinotecan; 
CDDP/CPT, cisplatin plus irinotecan.
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Survival was assessed by excluding patients with stage Ia/
Ic(b). There was no significant difference in the 5-year OS 
between the groups; OS was 58% in patients treated with 
NDP/CPT and 53% in those treated with CDDP/CPT (Fig. 1). 
Similarly, the 5-year PFS did not significantly differ between 
the groups; PFS was 40% in patients treated with NDP/CPT 
and 47% in those treated with CDDP/CPT (Fig. 2).

Recurrent ovarian carcinoma. Sixty-six patients with recur-
rent ovarian carcinoma were treated with either NDP/CPT or 
CDDP/CPT (Table II). The median age was 56 years in the 
NDP/CPT group and 52 years in the CDDP/CPT group. In 
the two groups, there was a large proportion of patients with 
stages III-IV, and the most common histological type observed 
was serous adenocarcinoma. In the two groups, previous treat-
ments mostly consisted of 1 or 2 regimens, and the groups 
did not show a significant difference. The previous regimen 

most frequently used in the NDP/CPT group was paclitaxel/
carboplatin (TC), whereas it was cisplatin and carboplatin (JP) 
in the CDDP/CPT group. The NDP/CPT group tended to have 
a higher 6-month recurrence rate than the CDDP/CPT group; 
however, this difference was not statistically significant.

The NDP/CPT group had a better response rate than the 
CDDP/CPT group; however, this difference was not statisti-
cally significant (27 and 18%, respectively) (Table III). No 
significant difference was found in the disease control rate 
between the two groups (62 and 68%, respectively).

The 5-year OS was not significantly different (15 and 18%, 
respectively). The median OS was 19 months in the two groups, 
and it was not significantly different (Fig. 3). The 5-year PFS 

Figure 2. Progression-free survival (PFS) of patients with primary CCC, 
excluding those with stages Ia and Ic(b). The 5-year PFS is 40% in patients 
treated with NDP/CPT and 47% in those treated with CDDP/CPT. No 
significant difference was observed.

Figure 1. Overall survival (OS) of patients with primary CCC, excluding 
those with stages Ia and Ic(b). The 5-year OS is 58% in patients treated 
with NDP/CPT and 53% in those treated with CDDP/CPT. No significant 
difference was observed.

Table II. Characteristics of patients with recurrent ovarian 
carcinoma.

	 NDP/CPT	 CDDP/CPT
	 (n=33)	 (n=33)

Age (years)
  Median	 56	 52
  Range	 20-72	 34-72
FIGO stage
  I	 5	 5
  II	 1	 3
  III	 23	 15
  IV	 4	 10
Histological subtype
  Serous	 19	 18
  Clear	 4	 5
  Endometrioid	 5	 3
  Mucinous	 2	 3
  Others	 3	 4
Number of
prior chemotherapy
regimens
  0	 3	 2
  1	 20	 19
  2	 9	 10
  3	 1	 2
Prior chemotherapy
cycle (duplicated)
  TC	 24	 13
  JP	 1	 16
  Weekly T	 8	 5
  DC	 5	 0
  Other	 3	 8
Time to recurrence
  <6 months	 24	 18
  >6 months	 9	 15

NDP/CPT, nedaplatin plus irinotecan; CDDP/CPT, cisplatin plus  
irinotecan; TC, paclitaxel plus carboplatin; JP, carboplatin plus CDDP;  
weekly T, weekly paclitaxel; DC, docetaxel plus carboplatin.
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was 3% in the NDP/CPT group and 6% in the CDDP/CPT 
group; however, no significant difference was found between 
the two groups. The median PFS also did not show any differ-
ence (6 and 4 months, respectively, Fig. 4).

Toxicity. Toxicity was assessed among patients with primary 
CCC and recurrent ovarian carcinoma. Toxicity was compared 
between the 62  patients treated with NDP/CPT and the 
53 patients treated with CDDP/CPT (Table IV). For hemato
toxicity of grade 3 or above, neutropenia was observed in 
23% of patients treated with NDP/CPT, which was lower than 
that in patients treated with CDDP/CPT (56%). Anemia and 
thrombocytopenia were also lower in patients treated with 
NDP/CPT. With regards to non-hematotoxicity of grade 2 or 
above, there was a lower rate of nausea in patients treated with 
NDP/CPT compared to those treated with CDDP/CPT (20 and 
52%, respectively). There were also lower rates of diarrhea 
and fever in the NDP/CPT group.

Discussion

The results of this retrospective analysis demonstrate that 
NDP/CPT treatment was equally effective yet less toxic than 
CDDP/CPT in the treatment of primary CCC and recurrent 
ovarian carcinoma.

NDP is an analog of cisplatin that has the same amine 
carrier ligands as cisplatin but has a different leaving group, a 
5-membered ring structure in which glycolate is bound to the 
platinum ion as a bidentate ligand. This product is approxi-
mately 10 times more water-soluble than cisplatin and, unlike 
cisplatin, shows limited binding to plasma proteins. As such, 
it causes less renal, gastrointestinal, and neural toxicity, and 
there is no need for hydration during its administration (17).

In an in vitro study of chemosensitivity, an MTT assay 
of the ovarian cancer cell strain 65 showed that the inhibi-
tion rate of the NDP tumor was 62% and that of CDDP was 
55%. For clear cell adenocarcinoma, the inhibition rate of the 
NDP tumor was 50% and that of CDDP was 37% (15). In a 
phase II clinical study, patients with ovarian carcinoma who 
were administered a dose of 100 mg/m2 of NDP every 4 weeks 

showed a response rate of 37.7% (23/61). The response rate was 
35.7% (15/42) in patients with a previous history of adjuvant 
therapy, whereas the response rate was 33% in patients with 
clear cell adenocarcinoma. This study concluded that NDP 
was equally effective and less toxic than CDDP for the treat-
ment of ovarian carcinoma (13).

CPT is a derivate of camptothecin, and it inhibits topoiso-
merase I. It may be used either as a single agent or in combination 
therapy for gastric, colon, lung and cervical carcinomas (18). 
As a single agent, CPT had a response rate of 20-25% in cases 
of recurrent or refractory ovarian carcinoma (10).

NDP/CPT has been used as chemotherapy for lung, 
cervical, and testicular carcinomas (12,19-21). In a phase I 
study, the Japanese Gynecologic Oncology Group (JGOG) 
established a recommended dose for patients with cervical 
carcinoma patients. A phase II study investigating its use as 
postoperative adjuvant chemotherapy for cervical carcinoma 
is currently being performed (19). Few available reports 

Figure 4. Progression-free survival (PFS) of recurrent ovarian carcinoma. 
The 5-year PFS is 3% in patients treated with NDP/CPT and 6% in patients 
treated with CDDP/CPT. No significant difference was observed. The median 
PFS is 6 months in patients treated with NDP/CPT and 4 months in patients 
treated with CDDP/CPT. No significant difference was observed.

Figure 3. Overall survival (OS) of recurrent ovarian carcinoma. The 5-year 
OS is 15% in patients treated with NDP/CPT and 18% in patients treated with 
CDDP/CPT. No significant difference is observed. The median OS in the two 
groups is 19 months. No significant difference was observed.

Table III. Treatment outcome.

	 NDP/CPT	 CDDP/CPT	
	 (n=33)	 (n=33)	 p

CR	 3	 3
PR	 4	 1
NC	 9	 11
PD	 10	 7
NE	 7	 11
CR+PR (%)	 27% (7/26)	 18% (4/22)	 ns
CR+PR+NC (%)	 62% (16/26)	 68% (15/22)	 ns

NDP/CPT, nedaplatin plus irinotecan; CDDP/CPT, cisplatin plus iri-
notecan; CR, complete response; PR, partial response; NC, no change; 
PD, progressive disease; NE, not evaluable; ns, not significant.
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regarding the use of NDP/CPT for ovarian carcinoma are 
available; however, one study showed CR to NDP/CPT in 
patients with CCC metastasis to the common iliac lymph node 
(16). It was also reported that platinum/CPT therapy, including 
CDDP/CPT and NDP/CPT, was effective in 31 patients with 
ovarian carcinoma (14).

The doses of NDP and CPT are determined by body surface 
area; however, this method may be improved in the future. 
For instance, Ishibashi et al developed Ishibashi's formula to 
calculate the dose of NDP on the basis of renal function as 
with carboplatin (CBDCA) (22). The correlation between the 
predicted area under the curve (AUC) and observed AUC values 
suggested by Ishibashi's formula was confirmed from a study 
in which we participated (23). In the future, Ishibashi's formula 
may be used to determine the appropriate dose of NDP. SN-38, 
an active metabolite of CPT, is detoxified by glucuronidation 
with uridine diphosphate gluconosyltransferase (UGT)1A1. 
The homozygotes and double heterozygotes of UGT1A1*6 and 
*28 (*6/:6, *28/*28, *6/*28) were significantly associated with 
severe neutropenia (24). However, the necessity of the dose 
adjustment of CPT on the basis of the UGT1A1 polymorphism 
has yet to be determined (25).

Sugiyama et al observed that CDDP/CPT treatment had 
a response rate of 40% in patients with recurrent or refrac-

tory ovarian carcinoma (11). Gershenson et al reported that 
platinum-sensitive and non-sensitive ovarian carcinomas had 
response rates of 75 and 33%, respectively (10). Recently, 
single-agent chemotherapy has been recommended for cases of 
platinum-resistant ovarian carcinoma. Platinum-based combi-
nation chemotherapy is recommended for platinum-sensitive 
recurrent ovarian carcinoma (Ovarian Cancer Guideline, http://
www.nccn.org/professionals/physician_gls/f_guidelines.asp). 
Paclitaxel/carboplatin (TC) is often used for platinum-sensitive 
recurrent ovarian carcinoma. Consequently, the applicability of 
platinum/CPT is limited for recurrent cases. For patients with 
platinum-sensitive recurrent ovarian carcinoma that cannot 
tolerate paclitaxel due to numbness and allergy, NDP/CPT is 
an alternative chemotherapeutic agent.

Findings of recent studies have suggested that CDDP/CPT 
has an efficacy similar to or better than T/platinum in patients 
with primary CCC. In a retrospective study that compared 
46 cases of CDDP/CPT and 126 cases of T/platinum with 
optimal debulking in stages II-IV, the 2-year PFS for CDDP/
CPT was 86%, which was higher than that of T/platinum (44%) 
(7). In another retrospective study of 82 patients treated with 
TC and 35 patients treated with CDDP/CPT, equal efficacy 
was observed between the groups (8). In the JGOG's random-
ized phase II trial, a comparison between 48 cases treated with 

Table IV. Adverse events.

A, Hematological toxicity.

			   NDP/CPT					     CDDP/CPT

		  n=124 courses		  G3/4		  n=106 courses		  G3/4
	 -----------------------------------------------------------	 -------------------------------------------------------------
	 G1	 G2	 G3	 G4	 (%)	 G1	 G2	 G3	 G4	 (%)	 pa

Leukopenia	 29 	 51 	 5 	 0 	 4 	 21 	 52 	 24 	 7 	 29 	 <0.01
Neutropenia	 16 	 38 	 24 	 5 	 23 	 17 	 28 	 35 	 24 	 56 	 <0.01
Anemia	 26 	 14 	 1 	 0 	 1 	 40 	 37 	 17 	 4 	 20 	 <0.01
Thrombocytopenia	 2 	 0 	 0 	 0 	 0 	 21 	 7 	 4 	 1 	 5 	 <0.05

B, Non-hematological toxicity.

			   NDP/CPT					     CDDP/CPT

		  n=124 courses		  G2/3/4		 n=106 courses		  G2/3/4
	 -----------------------------------------------------------		 -----------------------------------------------------------
	 G1	 G2	 G3	 G4	 (%)	 G1	 G2	 G3	 G4	 (%)	 pa

Nausea	 54 	 24	 1	 0	 20	 35	 43	 12	 0 	 52 	 <0.01
Diarrhea	 29 	 15	 2	 0	 14	 13	 16	 9	 1 	 25 	 <0.05
Hepatotoxicity	 23 	 1	 1	 0	 2	 6	 2	 1	 0 	 3 	 ns
Nephrotoxicity	 2 	 0	 0	 0	 0	 1	 0	 0	 0 	 0 	 ns
Fervescence	 2 	 2	 0	 0	 2	 1	 12	 0	 0 	 11 	 <0.01

aStatistically significant difference between treatment arms. NDP/CPT, nedaplatin plus irinotecan; CDDP/CPT, cisplatin plus irinotecan;  
G, grade; ns, not significant.
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CDDP/CPT and 50 cases treated with TC, the treatments were 
equally tolerated, and there was no significant difference in PFS. 
Since there were numerous patients in the CDDP/CPT group 
with large residual tumor cells, a sub-analysis was performed 
in those with 2-cm residual tumors. In this sub-analysis, the 
PFS tended to be longer in the CDDP/CPT group, although the 
difference was not statistically significant (p=0.056) (9).

At present, the JGOG and Gynecologic Cancer Intergroup 
(GCIG) are participating in an international cooperative 
randomized phase III trial (GCIG/JGOG3017 ovarian trial) to 
compare CDDP/CPT and TC as initial first-line chemotherapy 
for the treatment of CCC (9). If results are obtained that show 
CDDP/CPT is more suitable than TC for treating patients with 
CCC, a prospective study should be performed to establish 
whether a regimen with less toxicity, such as NDP/CPT, is 
suitable for the treatment of CCC.
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