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Abstract

Objective. The purpose of this study was to report the results of adjuvant CPT-11 and MMC combination chemotherapy (CPT-M) for
ovarian clear cell adenocarcinoma (OCCA).

Methods. Between 1996 and 2002, 20 patients with OCCA underwent primary debulking surgery and received 6 treatments of CPT-11 (140
mg/mz) in combination with MMC (7 mg/m2), 2 weeks apart with a space of 3 -4 weeks between the 3rd and 4th treatment in adjuvant setting.
Overall survival was compared with our historical control treated between 1983 and 1995, in which 14 patients with OCCA were treated with an
initial optimal standard surgery and postoperative adjuvant cyclophosphamide, doxorubicin, and cisplatin (CAP) combination chemotherapy.

Results. Median age was 51 years old (range, 29 -74). Twelve patients were in stage Ic, 1 in stage Ila, 5 in stage Ilc, 1 in stage [Ilc, and 1
in stage IV. Optimal cytoreduction with standard surgery was obtained in all 20 patients. The major toxicity with this regimen was
neutropenia, which was reversible. The incidences of grade 3 and 4 neutropenia were 25% and 15%, respectively. The non-hematological
toxicities were generally mild and well tolerated. One patient with stage Ic refused chemotherapy after the first cycle of CPT-M, and died of
her disease 8 months after initial surgery. Five-year survival rate was 95.0% for CPT-M group, and 63.5% for CAP group (P = 0.042).
Survival was significantly better for patients treated with CPT-M.

Conclusion. This preliminary study shows that the combination of CPT-M appears to be safe and useful in patients with OCCA.
Prospective randomized trials should be conducted to assess this regimen appropriate for women with OCCA.
© 2005 Elsevier Inc. All rights reserved.

Keywords: Ovarian clear cell carcinoma; Irinotecan; Mitomycin C; First line chemotherapy

" Introduction gynecologic oncologists seem to feel that OCCA is some-
‘ ' how different from other subtypes of epithelial ovarian
Ovarian clear cell carcinoma (OCCA) was originally cancer, and they sometimes express disappointment with the
termed mesonephroid by Schiller in 1939 as it was thought treatment results in OCCA patients.
to originate from mesonephric structures and seemed to The introduction of cisplatin-based chemotherapy in the
resemble renal cell carcinoma [1]. However, in 1967, Scully late 1970s markedly changed the postoperative management
and Barlow noted the frequent association of clear cell of ovarian cancer patients. Nonetheless, the results and value
carcinomas with endometriosis and endometrioid carcinoma of these efforts and therapies applied to OCCA are as yet
of the ovary, suggesting a mullerian origin [2]. In 1973, the undetermined [4—7]. Crozier et al. {8] found no differences
World Health Organization recognized clear cell carcinoma in progression-free interval or survival of OCCA patients
as a distinct type of epithelial ovarian neoplasm [3]. Many among 17 patients not treated with chemotherapy, 19 treated
with platinum-containing regimen, 18 treated with single
* Corresponding author. Fax: +81 25 227 0789. agents, and 5 treated with nonplatinum-containing combi-
E-mail address: yoichi@med.niigata-u.ac.jp (Y. Aoki). nations. In the study by Goffet al. [6], overall, 70% of the 23
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evaluable patients with stage IIl OCCA showed progression
of disease while on platinum-based chemotherapy, which is
significantly different from 29% rate of progressive disease
observed in patients with papillary serous carcinoma. Other
reports also indicate that OCCA has very low sensitivity to
platinum-based chemotherapy [9,10]. Recently, Sugiyama et
al. examined the clinical response to platinum-based chemo-
therapy in patients with measurable residual OCCA.. Patients
with OCCA showed a very low response rate of 11.1% (3 of
27), but a high incidence rate of progressive disease (PD) (22
of 27; 81.5%), whereas patients with serous subtype had a
high response rate of 72.5% (79 of 109) and a low incidence
rate of PD (20 of 109; 18.3%), a difference that was
apparently significant [11]. Similarly, the only previous
study to date on the subject by Goff et al. reported a higher
rate of incidence of PD with platinum-based chemotherapy
in OCCA patients with measurable or nonmeasurable
disease (16 of 23; 70%) compared with serous subtype
patients (10 of 34; 29%) [6]. Another group of authors
demonstrated that platinum-based chemotherapy did not
appear to improve the survival of patients with OCCA
compared with the survival from nonplatinum-based chemo-
therapy [12]. There are no reports indicating that any patient
with pure OCCA shows an appreciable response to
platinum-combination chemotherapy.

Several reports demonstrated to establish the treatment for
OCCA using irinotecan hydrochloride (CPT-11). In vitro
study, SN-38 (the active metabolite of CPT-11) was reported
to be the most effective agent, followed by MMC, while there
was considerable resistance to cisplatin [13]. The efficacy of
CPT-11 and mitomycin C (MMC) combination chemo-
therapy (CPT-M) had been reported to demonstrate signifi-
cant activity in patients with platinum-refractory OCCA or
mucinous adenocarcinoma [ 14,15]. The purpose of this study
was to report the results of adjuvant CPT-M for OCCA.

Patients and methods

This was a nonrandomized trial. Women with OCCA who
underwent primary debulking surgery between 1996 and
2002 at Niigata University hospital were entered into this
trial. Eligibility criteria for this trial included the following.
All patients were required to have an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of =2,
adequate hematologic (WBC count, 4000/ul to 10,000/ul;
absolute neutrophil count, Z2000/ul; hemoglobin, 9.0 g/dl,
and platelet count, =100,000/ul), hepatic [bilirubin level,
=1.5 mg/dl and asparate aminotransferase (AST)/alanine
aminotransferase (ALT), =2.5x the upper limit of normal],
renal (creatinine clearance, Z60 ml/min), and cardiac
function (normal electrocardiographic findings). All patients
gave their written informed consent for the treatment.

Patients received 6 treatments of CPT-11 (140 mg/m®) in
combination with MMC (7 mg/m?), 2 weeks apart with a
space of 3—4 weeks between the 3rd and 4th treatment. The
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regimen was given unless otherwise disease progression,
unacceptable toxicity developed, or the patients’ refusal of
the chemotherapy. This dose was fixed throughout subse-
quent cycles, unless de-escalation was required due to
toxicity using the National Cancer Institute Common
Toxicity Criteria (NCI-CTC) ver. 2.0. When the patients
experienced either (a) grade 4 neutropenia that lasted at least
5 days and/or was complicated by fever, (b) complicated
grade 4 thrombocytopenia and/or requiring platelet trans-
fusion, (c) any grade 3 non-hematologic toxicity excluding
emesis, the CPT-11 dose could be reduced to 120 mg/m” in
the next cycle according to the investigator’s judgment.
Patients underwent full physical examination including
vaginal/rectal examination. During chemotherapy, patients
were seen weekly for full blood count, serum chemistry, and
documentation of treatment-related toxicity per patient.
Overall survival and progression-free survival were com-
pared with our historical control treated between 1983 and
1995, in which 14 patients with OCCA were treated with an
initial optimal surgery and postoperative adjuvant cyclo-
phosphamide, doxorubicin, and cisplatin (CAP) combina-
tion chemotherapy, using Kaplan—Meier method. The
statistical analyses were carried out by Log-rank test.

Results
Patient characteristics and treatment summary

Between April 1996 and December 2002, twenty patients
were enrolled into this trial at Niigata University Hospital
(CPT-M group). All patents were evaluable for toxicity.
Pretreatment characteristics are shown in Table 1. The
median age was 51 years (range, 29-74 years). Twelve

Table 1
Pretreatment characteristics

Characteristics No. of patients
CPT-M group CAP group

Patients 20 14
Age (years)

Median 53 47

Range 29-74 37-71
Performance status

0 18 13

1 2 1
Stage (FIGO)

Ic 12 8

JIEY 1 0

Ilc 5 4

Illc 1 2

v 1 0
Primary surgery

Optimal reduction 20 14

Suboptimal reduction 0 0
Observation period (months)

Median 30 73

Range 7-95 7-159
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patients were in stage Ic, 1 in stage Ila, 5 in stage Ilc, 1 in
stage Iflc, and 1 in stage I'V. Optimal cytoreduction (residual
disease less than 1 cm) with their initial surgery was
obtained in all 20 patients. In our historical control (CAP
group), the median age was 47 years (range, 37—77 years).
Eight patients were in stage Ic, 4 in stage Ilc, and 2 in stage
Hlec. Optimal cytoreduction with standard surgery was also
performed in all 14 patients. The staging procedures were
equally aggressively carried out. Routinely, bilateral sal-
pingo-oophorectomy, hysterectomy, infracolic omentec-
tomy, and pelvic/para-aortic lymph nodes dissection were
performed.

Toxicity summary

Seventeen (85%) patients completed 6 cycles of the
chemotherapy. Two patients required dose reduction of
CPT-11 as per protocol because of grade 3 diarrhea. Two
patients omitted the last course of the chemotherapy because
of the prolonged grade 2 neutropenia. There was no
treatment-related death. One patient with stage Ic refused
chemotherapy after the first cycle of CPT-M.

Hematological toxicity is presented in Table 2. The major
toxicity with this regimen was neutropenia. The incidence of
grade 3 and 4 neutropenia were 35% (7/20) and 15% (3/20),
respectively. However, the neutropenia was reversible. Eight
of 20 patients received G-CSF support. Anemia was
commonly observed; grade 1 in 6 (30%) patients, and
grade 2 in 12 (60%). No patients had grade 3 or 4 anemia.
The non-hematological toxicities in this study, summarized
in Table 2, were generally mild and well tolerated. Nausea/
emesis, fatigue, and alopecia were the most common non-
hematoloigcal toxicities. The majority of these events were
mild. Two patients had grade 3 diarrhea. Fourteen (70%)
patients experienced grade 2 alopecia.

Survival

Eighteen patients are alive with no evidence of disease,
and three recurrences were observed during the study period

Table 2
Hematological and non-hematological toxicity

Grade of toxicity
0 1 2 3 4
1 (%) n (%) n (%) n (%) n (%)

Hematological

Neutropenia 0 (0) 2(10) 10(50) 525 3%
Anemia 2 (10) 6(30) 12(60) 0(0) 0
Thrombocytopenia 11 (55) 5(25) 210y 2(0) 0(0)

Non-hematological
Nausea and emesis 3(15) 10 (50) 525 200y -

Alopecia 0 (0) 630y  14(70) - -
Fatigue 4(20) 14(70)  2(10) 0(0) 0 (0)
Diarrhea 115 5@5 2310 2310 0(0)

(%)
100}

CPT-M group (N=20)

50

1 I )

CAP group (N=14)

p=0.043 (Log-rank test)

. ) L L

1 2 3 4 S 6 7 8 9

10 (years}

Fig. 1. Comparison of Kaplan—Meier estimated disease-free survival
between ovarian clear cell carcinoma patients treated with the combination
of CPT-M (n = 20) and CAP (n = 14).

in the CPT-M group. Only one patient, who refused
chemotherapy after the first cycle of CPT-M, died of
recurrent disease for 8 months. One stage Ic patient had
para-aortic lymph nodes recurrence 18 months after the
initial therapy, which was treated with surgery and the
docetaxel and carboplatin combination chemotherapy. She
is now alive without evidence of disease for 58 months. The
other patient in stage IV had mediastinal lymph node
recurrence 24 months form the initial surgery, and was
treated with radiation therapy. She is now 53 months form
the initial surgery, and alive with pulmonary recurrence. In
the CAP group, on the other hand, 7 patients died of their
disease. Disease-free survival rate was 81.6% for the CPT-
M, and 42.9% for the CAP group of the patients (P = 0.043,
Log-tank test) (Fig. 1). Five-year overall survival rate was
95.0% for the CPT-M group, and 63.5% for the CAP group
(P = 0.042, Log-rank test) (Fig. 2). Survival was signifi-
cantly better for patients treated with CPT-M.

Discussion

Currently, no anticancer agents are definitively effective
for OCCA based on large-scale clinical studies, and the

(%)
]00[ ..... TI Al ) L UE 1 118 1 1 1
: CPT-M group (N=20}

30
CAP group (N=14)

p=0.042 (Log-rank test)

0 I : L L 1 I L L .

S 6 7 8 g 10 (years)

Fig. 2. Comparison of Kaplan—Meier estimated overall survival between
ovarian clear cell carcinoma patients treated with the combination of CPT-
M (n = 20) and CAP (n = 14).
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mechanism of resistance to chemotherapy in OCCA is not
well understood. Several reports demonstrated to establish
the treatment for OCCA using CPT-11. Shimizu et al.
performed sensitivity tests of anticancer agents using
OCCA cell lines, demonstrating that SN-38 (the active
metabolite of CPT-11) was the most effective agent,
followed by MMC, while there was considerable resistance
to cisplatin [13]. Based on the results, they studied the
efficacy of CPT-M for the treatment of platinum-refractory
OCCA patients, which showed 1 CR, 1PR, and 3 NC in 6
patients treated [14]. The phase II study of CPT-M for
OCCA patients has been reported by Shimizu et al. to
demonstrate significant activity in patients with platinum-
refractory OCCA or mucinous adenocarcinoma [15]. In
their study, this regimen showed objective response in 14
out of 28 patients (50%), with 5 complete responses, and 9
partial responses. Adachi et al. reported the combination of
CPT-11 and cisplatin for OCCA treatment demonstrated
that 1 complete response (CR), 1 partial response (PR), and
1 PD were observed in 10 patients with measurable lesion
[16].

Since 1996, we have performed CPT-M chemotherapy in
an adjuvant setting for OCCA patients. The CPT-M
combination chemotherapy showed the relative safety. The
most common adverse effect was neutorpenia that was
reversible with an administration of G-CSF. Diarthea was
the most common non-hematoloigcal toxicity of CPT-11
[17]. Two patients had grade 3 diarthea, and a dose
reduction of CPT-11 in the following course was carried
out in these two patients. In view of the noncomparative
nature of this trial and the relatively small population
treated, it would be inappropriate to specifically comment
on the recurrence-free or overall survival of our patients.
However, CPT-11 in combination with MMC might be
effective in an adjuvant setting with tolerable toxicity as
compared with CAP in patients with OCCA.

Combination chemotherapy consisting of cisplatin and
paclitaxel show greater efficacy for survival than cisplatin
and cyclophosphamide for advanced ovarian cancer [18].
However, only a very small number (2%) of OCCA patients
were included in that study. Combination chemotherapy
consisting of a platinum analog and paclitaxel is established
as gold standard for epithelial ovarian cancer. Paclitaxel was
effective in clear cell carcinoma cell lines in vitro [19, 20].
Recent studies suggest a potential benefit of paclitaxel and
carboplatin regimen for stage I or advanced-stage OCCA
[21, 22]. However, Enomoto et al. demonstrated that the
combination of paclitaxel and carboplatin chemotherapy is a
highly active regimen for serous carcinoma (response rate
81%) and endometrioid carcinoma (response rate 71%), but
not for clear cell (response rate 22%) or mucinous
carcinoma (response rate 14%) [23]. The efficacy of
paclitaxel and carboplatin chemotherapy for OCCA remains
to be further investigated.

Within the limitations of the present study design, we
believe that oncologists treating patients with OCCA should

recognize the aggressive nature of this clinical entity and
treat OCCA patients as a group separate from other
epithelial ovarian cancer patients. This preliminary study
shows that the combination of CPT-M appears to be safe
and useful in patients with OCCA. Prospective randomized
trials in comparison with the combination of paclitaxel and
carboplatin should be conducted to assess this regimen
appropriate for women with OCCA.
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