
Abstract. Clear cell carcinoma (CCC) of the ovary has
distinct characteristics showing resistance to conventional
platinum-based regimen. Our aim was to evaluate the effects
of combination therapy with irinotecan hydrochloride and
cisplatin (CPT-P), comparing to regimen with paclitaxel and
platinum (TP). We retrospective reviewed 172 patients with
complete surgical staging procedures including lymph-
adenenctomy. Forty-six patients received CPT-P and 126
patients were treated with TP. Survival of the two groups was
compared. Between CPT-P group and TP group, there was
no significant difference in median age, performance status,
FIGO stage, rate of optimal cytoreduction, and follow-up
period. There was no significant difference in progression-
free survival of patients with stage I tumors (p=0.95) and
suboptimally debulked stage II-IV tumors (p=0.92). Although
there was no significant difference of overall survival,
progression-free survival of CPT-P group was significantly
better than that of TP group in optimally debulked stage II-IV
(p=0.03). Multiple regression survival analysis revealed

CPT-P regimen (p=0.02) and residual tumor diameter
(p<0.01) were both independent prognostic factors in stage
II-IV tumors. The combination of CPT-P was shown to have
a potential therapeutic benefit for advanced CCC of the
ovary, especially for cases with optimal debulking surgery.
However, this is a limited retrospective study, therefore we
recommend that the CPT-P regimen be evaluated in a larger
prospective study.

Introduction

Clear cell carcinoma (CCC) was initially termed as meso-
nephroid by Schiller in 1939 (1), and since 1973 it was
strictly defined by World Health Organization as lesions
characterized by clear cells growing in solid/tubular or
glandular patterns as well as hobnail cells (2). Since then,
many studies have identified the distinctive behavior of the
tumors. The most distinctive difference is that patients with
CCC of the ovary have poorer prognosis compared with
those with other pathological types of epithelial ovarian
carcinomas (3,4). Additionally, CCC of the ovary was
implied to show resistance to conventional platinum-based
chemotherapy (5,6). Recent studies confirmed the evidence
in the analysis of measurable CCC patients: response was
observed in 11-45% with conventional platinum-based
regimen, whereas patients with serous subtype showed a
significantly higher response rate of 73-81% (7,8).

Combination with paclitaxel and platinum (TP), recognized
as ‘Gold standard’ regimen for ovarian cancer, is now used to
treat patients with all subtypes of ovarian neoplasms, but in
measurable CCC cases treated with TP regimen, response
was relatively low, ranging from 22 to 56% (9,10; Enomoto T,
et al, Proc Am Soc Clin Oncol 22: 447, abs. 1797, 2003). One
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report showed survival benefit of conventional chemotherapy
with paclitaxel and platinum after complete surgery in CCC
patients (11). However, the result from large series of CCC
patients treated with paclitaxel and platinum showed no
survival benefit compared with conventional platinum-based
chemotherapy in both early and advanced cases (12).

Irinotecan hydrochloride, a semi-synthetic derivative of
camptothecin, has additive and synergic effects in combination
with cisplatin in vitro (13-15). The combination therapy with
irinotecan hydrochloride and cisplatin (CPT-P) was reported to
be effective for patients with various solid tumors. Especially,
a large clinical trial revealed that CPT-P had significant activity
for extensive small-cell lung cancer (16). Additionally, CPT-P
has been reported to be effective in first-line and second-line
chemotherapy for the treatment of CCC of ovary (17,18). The
aim of the present study was to evaluate the therapeutic activity
of CPT-P and TP in a retrospective analysis.

Patients and methods

A retrospective review of the patients seen at ten Japanese
hospitals from 1 January 1992 to 31 December 2003 was done.
Of all the patients treated in those hospitals, the following
patients were selected: a) patients who underwent complete
surgical staging procedures including hysterectomy, bilateral
salpingo-oophorectomy, peritoneal washing, omentectomy,
pelvic lymphadenectomy and paraaortic lymphadenenctomy;
b) patients whose tumor specimens were confirmed as CCC
of the ovary by two pathologists in central pathologic review;
c) patients treated with six courses of combination chemo-
therapy using irinotecan hydrochloride and cisplatin (CPT-P)
or six courses of paclitaxel and platinum combination (TP);
d) age ≤75 years; e) Eastern Cooperative Oncology Group
(ECOG) performance status (PS) of ≤2; f) pretreatment
leukocyte count ≥4000/mm3, platelet count ≥100000/mm3,
hemoglobin ≥9.0 g/dl, serum creatinine <1.5 mg/dl, creatinine
clearance ≥60 ml/min, and GOT and GPT less than twice
upper limit of normal at the hospitals; g) the study approved
by the Committee on Ethics of each hospital.

One cycle of CPT-P regimen consisted of a drip infusion
of 50-60 mg/m2 of cisplatin on day 1 and 50-60 mg/m2 of
CPT-11 on days 1, 8 and 15, and one week off and it was
repeated every 4 weeks. TP regimen consisted of a drip
infusion of 175-180 mg/m2 of paclitaxel and 50-75 mg/m2 of
cisplatin or carboplatin (AUC = 5-6).

Response was evaluated with CT or MR images at least
every 2 cycles of chemotherapy in the patients with measurable
disease. A complete response (CR) was defined as the complete
disappearance of all detectable disease for at least 4 weeks. A
partial response (PR) was defined as a >50% decrease in tumor
size for at least 4 weeks. Stable disease (SD) was defined as
the absence of any significant change in measurable lesions
for at least 4 weeks. Progressive disease (PD) was defined as
the appearance of a new lesion or a >25% increase in tumor
size. Serum levels of tumor markers including CA125 were not
used for response evaluation of chemotherapy in the present
study.

The time to progression was defined as the interval from
the date of primary surgery until the date of recurrence or
tumor progression. Survival duration was determined as the

time from the date of primary surgery until death or the date
of last follow-up contact. Kaplan-Meier method was used for
calculation of patient survival distribution. The significance
of the survival distribution in each group was tested by a
generalized Wilcoxon test and the log-rank test. The ¯2 test
and Student's t-test for unpaired data were used for statistical
analysis. A p-value of <0.05 was considered statistically
significant. The Stat View software ver. 5.0 (SAS Institution
Inc., Cary, NC, USA) was used to analyze the data.

Results

In total, 46 cases with CPT-P regimen and 126 cases with TP
regimen were enrolled in the present retrospective study. TP
group included 118 cases treated with paclitaxel and carbo-
platin and 8 cases treated with paclitaxel and cisplatin. The
characteristics of the patients are outlined in Table I. There
was no significant difference in median age, performance
status, FIGO stage, rate of optimal cytoreduction, and follow-
up period between CPT-P group and TP group. Median age
of all cases was 53 years (range, 27-75 years). CPT-P group
included 24 patients (52%) of stage I, 6 (2%) in stage II, 13
(28%) in stage III and 3 (6%) in stage IV. In TP group, 72 cases
(56%) were in stage I, 15 (12%) in stage II, 34 (27%) in
stage III and 5 (4%) in stage IV. Optimal cytoreduction
(residual tumor diameter <1 cm) with their initial surgery was
achieved in 83% (39/46) in CPT-P group and 83% (104/126)
in TP group, respectively. The patients with optimal cyto-
reductive surgery included 6 stage II, 7 stage III and 2 stage
IV tumors in CPT-P group and 14 stage II, 16 stage III and 2
stage IV tumors in TP group. Median follow-up period was
28 months in CPT-P group and 27 months in TP group.

All patients who received CPT-P regimen were evaluable
for toxicity. In 46 cases who received CPT-P regimen, 35 cases
were treated with 50 mg/m2 of cisplatin and 60 mg/m2 of
CPT-11, 7 cases with 60 mg/m2 of cisplatin and 60 mg/m2 of
CPT-11, and 4 cases with 50 mg/m2 of cisplatin and 50 mg/
m2 of CPT-11, respectively. Hematological and non-hemato-
logical toxicities in all cases with CPT-P regimen are shown
in Table II. The major toxicities were neutropenia and
diarrhea. The incidences of grade 3 and 4 neutropenia were
22 and 7%, respectively. Grade 3 nausea and grade 3 diarrhea
was observed in 4 and 9% of all cases, respectively. CPT-11
was omitted in 12 (26%) patients on days 8 or 15 because of
toxicities, and 20% dose reduction of CPT-11 was documented
in 10 (22%) patients.

Response evaluation was assessed in the patients with
suboptimal reduction; 22 cases of PT regimen and 7 cases of
CPT-P regimen. The patients treated with PT included 1 (5%)
CR, 6 (27%) PR, 3 (14%) SD and 12 (55%) PD. CPT-P group
consisted of 3 (43%) PR, 2 (29%) SD and 2 (29%) PD,
respectively. Response was observed in 7 (32%) of 22 cases
in TP group and 3 (43%) of 7 cases in CPT-P group. The rates
of non-PD patients were 71% (5 of 7 cases) in CPT-P group
and 45% (10 of 22 cases) in TP group, respectively (p=0.047).

Two-year and progression-free and overall survival in
stage I tumors was 77 and 92% in CPT-P group and 78 and
94% in TP group, respectively. There were no significant
survival differences in progression-free survival (Fig. 1A,
p=0.95) and overall survival (p=0.40) in stage I tumors.
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Patients with suboptimal cytoreduction surgery included 7
cases of CPT-P group and 22 cases of TP group. In these
patients with suboptimal reduction, median survival was 10
months in CPT-P group and 12 months in TP group, and
there were no significant differences in progression-free
survival (Fig. 1B, p=0.92) and overall survival (p=0.82).

In stage II-IV tumors, optimal reduction at their initial
surgery was achieved in 15 (68%) of 22 patients in CPT-P
group and 32 (59%) of 54 patients in TP group. Among
optimally debulked patients, CPT-P group included 10 cases
(67%) of no residual tumor and 5 (33%) cases of tumor

diameter <1 cm, and TP group consisted of 24 cases (75%)
of no residual tumor and 8 cases (25%) of tumor diameter
<1 cm. There was no significant distribution difference of
residual tumor diameter in optimally debulked patients
between CPT-P and TP group (p=0.55).

Progression-free survival of CPT-P group was signifi-
cantly better than that of TP group in the group with stage II-IV
optimal cytoreduction (Fig. 2, p=0.03). Two-year progression-
free survival was 86% in CPT-P group and 44% in TP group,
respectively. Median progression-free survival of TP group
was 15 months. There was no significant difference in overall
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Table I. Characteristics of the patients.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Irinotecan plus cisplatin Paclitaxel plus platinum P-value
(%) (%)

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Patients 46 126

Median age (years) (range) 52 (32-69) 53 (27-75) 0.85

Performance status 0.17
0 26 (57) 85 (67)
1, 2 20 (43) 41 (33)

FIGO stage 0.88
I 24 (52) 72 (57)
II 6 (13) 15 (12)
III 13 (28) 34 (27)
IV 3 (7) 5 (4)

Primary surgery 0.32
Optimal reduction 39 (85) 104 (83)
Suboptimal reduction 7 (15) 22 (17)

Follow-up period (months) 0.43
Median 28 27
Range 6-83 3-73

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Table II. Hematological and non-hematological toxicity of combination chemotherapy of irinotecan hydrochloride and
cisplatin for clear cell carcinoma of ovary.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Grade of toxicities
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

0 1 2 3 4
n (%) n (%) n (%) n (%) n (%)

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Hematological
Neutropenia 4 (9) 18 (39) 11 (24) 10 (22) 3 (7)
Anemia 14 (30) 20 (43) 10 (22) 1 (2) 1 (2)
Thrombocytopenia 41 (89) 2 (4) 1 (2) 1 (2) 1 (2)

Non-hematological
Nausea 1 (2) 23 (50) 20 (43) 2 (4) -
Fatigue 25 (54) 14 (30) 7 (15) 0 (0) 0 (0)
Diarrhea 12 (26) 21 (46) 9 (20) 4 (9) 0 (0)

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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survival of optimally debulked stage II-IV patients according
to two regimens (p=0.14).

In stage II-IV tumors with optimal reduction, two para-
meters were independent prognostic factors for progression-
free survival as determined by multivariate analysis: residual
tumor diameter <1 cm (hazard ratio, 3.77; p<0.01); paclitaxel
and platinum (hazard ratio, 6.454; p=0.02) (Table III). Age,
performance status, and FIGO stage were not significant
prognostic factors.

Discussion

In a previous study with CPT-P regimen for ovarian cancer
using 70 mg/m2 of cisplatin on day 1 and 60 mg/m2 of
irinotecan hydrochloride on days 1, 8 and 15, toxicities more
than grade 3 was observed in 52-70% for neutropenia and
4-10% for diarrhea (17,19). Japanese large clinical trial using
60 mg/m2 of cisplatin and 60 mg/m2 of irinotecan hydrochloride
for patients with lung cancer (16) showed high abundance of
grade 3-4 toxicities compared with the present study. The
lower rates of grade 3-4 toxicities might be explained by a
large proportion of patients who received a lower dose (50
mg/m2) of irinotecan hydrochloride. A variety of single
nucleotide polymorphisms (SNPs) in human UDP-glucurono-
syltransferase could cause a different toxicity profile in
patients treated with irinotecan hydrochloride (20,21). A
variety of SNPs in specific genes might cause the disease-
specific toxicity profiles. In the present study, the most
common grade 3-4 adverse effect was neutropenia observed
in 28% of patients, but it was reversible in all cases. Diarrhea
more than grade 3 was observed in 4 (9%) patients and it was
reversible with conservative treatment. It was suggested that
CPT-P regimen was relatively safe and well-tolerated in first-
line chemotherapy in CCC patients.

CCC of the ovary has been suggested to lack sensitivity
compared to conventional platinum-based chemotherapy
(3,4,7). As combination chemotherapy of TP regimen is now
established as ‘Gold standard’ regimen for epithelial ovarian
cancer (22,23), the regimen is widely used for all histological
sub-types of ovarian tumors. Some reports indicated survival
benefit of TP therapy compared with platinum-based chemo-
therapy in stage I CCC disease combined with complete
surgical staging procedures (11) and stage III, IV tumors (9).
However, a recent study including 254 patients with complete
surgical staging revealed that there was no significant survival

TAKANO et al:  IRINOTECAN HYDROCHLORIDE AND CISPLATIN FOR CLEAR CELL CARCINOMA OF THE OVARY1304

Figure 1. Kaplan-Meier curve comparing the progression-free survival of stage I patients (A) and stage II-IV patients with suboptimal debulking surgery (B)
according to adjuvant chemotherapy. No significant difference was observed in patients with stage I (p=0.95), and those with stage II-IV suboptimal
debulking patients (p=0.92).

Figure 2. Kaplan-Meier curve comparing the progression-free survival of the
stage II-IV patients with optimal debulking surgery according to adjuvant
chemotherapy. The survival of the patients with combination with irinotecan
hydrochloride and cisplatin (CPT-P) was significantly better than that with
paclitaxel and platinum (TP) (p=0.03). Two-year progression-free survival
was 86% in CPT-P group and 44% in TP group and median progression-free
survival time was 13 months in CPT-P group and 11 months in TP group,
respectively.
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benefit with TP regimen compared with conventional platinum-
based chemotherapy in either early or advance staged patients
(12). So far, no anti-cancer agents have been established as a
standard regimen for CCC. From view of molecular profiling,
CCC is recognized as a completely different category from
tumors of other histological subtypes (24,25). These distinct
molecular characteristics might support the necessity of another
approach for the treatment of CCC of the ovary.

CPT-P regimen, initially introduced as a treatment of
platinum-refractory ovarian cancer (19), showed moderate
activity for first-line chemotherapy of CCC (17). In vitro study
suggested that irinotecan hydrochloride as well as paclitaxel
was the candidate for anti-neoplastic agents for CCC (26).
The present study shows that response rate of CPT-P was
almost the same as TP. High abundance of SD patients in
CPT-P regimen, acting as ‘tumor-dormancy’ effects, could
possibly lead to better progression-free survival in patients
with stage II-IV optimal cytoreductive surgery. The signi-
ficance of CPT-P regimen was also identified as a favorable
prognostic factor with multivariate analysis as well as absence
of residual tumor. In addition to the toxicity profile, the efficacy
of CPT-P was considered to be satisfactory for the treatment
for CCC of the ovary.

Irinotecan hydrochloride was shown to have higher
activity than conventional platinum-based regimen for adjuvant
setting in combination with mitomycin C (27). Combination
chemotherapy including irinotecan hydrochloride was
suggested to have a potential anti-tumor effect against CCC
of the ovary. CCC of ovary has been reported to have a
distinct molecular characteristics as well as a distinctive
clinical behavior. Targeting therapy for CCC-specific
molecular markers such as hepatocyte nuclear factor-1 ß (28)

or ABCF2, a member of ATP-binding cassette gene super-
family (29), could possibly be another strategy for the
treatment of CCC of the ovary. Although CPT-P could be a
candidate regimen showing some efficacy, a large-scale
prospective trial is needed to confirm these observations.
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