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Abstract

Purpose We report a phase II clinical study of the com-
bination of irinotecan (CPT-11) and pegylated liposomal
doxorubicin (PLD) in platinum- and taxane-resistant recur-
rent ovarian cancer, based on the recommended doses
determined in a phase I trial.

Methods PLD was administered intravenously at a dose
of 30 mg/m* on day 3. CPT-11 was administered intrave-
nously at a dose of 80 mg/m” on days 1 and 15, accord-
ing to the recommendations of the phase I study. A single
course of chemotherapy lasted 28 days, and patients under-
went at least 2 courses until disease progression. The pri-
mary endpoint was antitumor efficacy, and the secondary
endpoints were adverse events, progression-free survival
(PES), and overall survival (OS).

Results The response rate was 32.3% and the disease
control rate was 64.5%. Grade 3 and 4 neutropenia, ane-
mia, and a decrease in platelet count were observed in
17 (54.9%), 3 (9.7%), and 1 patient (3.2%), respectively.
In terms of grade 3 or higher non-hematologic toxicities,
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grade 3 nausea occurred in 1 patient (3.2%), vomiting
in 3 patients (9.7%), and grade 3 diarrhea and fatigue in
1 patient (3.2%). The median PFS and OS rates were
2 months and not reached, respectively. Of the 11 patients
with a treatment-free interval (TFI) of >3 months, the
response rate was 63.3%, and the median PFS was
7 months.

Conclusions The treatment outcomes for the 31 patients
enrolled in this study were unsatisfactory. However, sub-
analysis suggested that patients with a TFI of >3 months
had a good response rate and PFS. This suggests that CPT-
11/PLD combination therapy may be a chemotherapy
option for platinum-resistant recurrent ovarian cancer.
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Introduction

In the treatment of patients with platinum-resistant recur-
rent ovarian cancer, it is essential to select drugs that do
not demonstrate cross-resistance to the initial therapy. In
Western countries, the type I DNA topoisomerase inhibi-
tors such as topotecan [1], pegylated liposomal doxoru-
bicin (PLD) [2], and gemcitabine [3] are used as mono-
therapies. In a Japanese phase II study of patients with
ovarian cancer, previously treated with chemotherapy
that included platinum-based agents, PLD was reported
to achieve an overall response rate of 21.9% (27.3%
[3/11] in the platinum-sensitive group and 21.0% [13/62]
in the platinum-resistant group) [2]. In a phase III non-
inferiority study comparing PLD with topotecan, PLD
achieved an overall response rate of 19.7%, a median
progression-free survival (PFS) of 16.1 weeks, and a
mean survival time (MST) of 60.0 weeks; in particular,
in patients with platinum-resistant tumors, the response
rate was 12.3%, the median PFS was 9.1 weeks, and the
MST was 35.6 weeks [4]. These results suggested that
PLD could be a promising therapeutic agent for recur-
rent ovarian cancer. On the other hand, irinotecan hydro-
chloride (CPT-11), an anticancer agent developed in
Japan, acts by inhibiting topoisomerase I. In a study of
platinum-resistant recurrent ovarian cancer treated with
CPT-11 monotherapy (100 mg/m?), the response rate was
29%:; the tumor growth inhibition rate (complete response
[CR] + partial response [PR] + no change) was 61%; the
median time to progression was 17 weeks; and the MST
was 8 months, exhibiting favorable results [5]. Sugiyama
et al. reported that CPT-11/cisplatin combination therapy
was effective as a second-line chemotherapy for recurrent
ovarian cancer after treatment with a platinum agent [5],
which means that CPT-11 may be effective for platinum-
and taxane-resistant tumors.

We previously conducted a phase I study of the combi-
nation of CPT-11 and PLD in patients with platinum- and
taxane-resistant recurrent ovarian cancer and reported
that the recommended doses of CPT-11 and PLD were 80
and 30 mg/m?2, respectively [6]. Here, we report a phase
II study based on the recommended doses determined in
the phase I study.

Subjects and methods
Study population
Approval was obtained from the intramural ethics com-

mittee of each study center. A multi-center clinical study
was conducted in patients with recurrent ovarian cancer
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who were enrolled in the study between April 2013 and
March 2015 and who met the following criteria: (1) ovar-
ian cancer confirmed by histological or cytological diag-
nosis, (2) recurrence <6 months after previous chemo-
therapy, (3) a measurable or evaluable lesion (including
CA 125 level), (4) European Oncology Cooperative
Group performance status 0-2, (5) age between 20 and
75 years, (6) expected survival time of >2 months, (7) no
effect on major organ functions (white blood cell count
>3000/mm°, neutrophil count > 1500/mm’, platelet count
>10,0000/mm?>, total bilirubin <1.5 mg/dL), and (8)
informed consent provided. Exclusion criteria were: (1)
serious complication(s), (2) evident pulmonary fibrosis
or interstitial pneumonitis, (3) pleural or cardiac effusion
necessitating prompt local treatment, (4) brain metastasis
requiring prompt treatment, (5) diarrhea (watery stool),
(6) intestinal paralysis or intestinal obstruction, (7) active
infection requiring treatment with antimicrobial agents,
and (8) patients considered inappropriate as subjects by
the physician in charge for any other reason.

Protocol

PLD was administered intravenously at a dose of 30 mg/m?
on day 3. CPT-11 was administered intravenously at a dose
of 80 mg/m? on days 1 and 15, according to the recommen-
dation of the phase I study. A single course of chemother-
apy lasted 28 days and, as a general rule, patients under-
went at least two courses, until progressive disease (PD).

Sample size

In previous studies of patients with platinum-resistant
recurrent ovarian cancer, the response rates associated with
multiple-agent chemotherapy with CPT-11 ranged from 29
to 50% [7, 8, 9]. On the other hand, PLD monotherapy was
reported to have response rates between 8.3 and 21.9% [2,
10, 11]. If the CPT-11/PLD combination therapy resulted
in a response rate well below that of the above therapies,
it would be assumed that the combination therapy had
no clinical significance. Therefore, we set the expected
response rate and the threshold response rate of the CPT-
11/PLD combination therapy in this study at 40 and 20%,
respectively. The required sample size was calculated as 36
using a double-sided « error of 0.05 and g error of 0.2. The
planned sample size was estimated at 40, including patients
who might become ineligible.

Criteria for changing the dosing schedule
If any of the following conditions applied, CPT-11 admin-

istration on day 15 was postponed: (1) white blood cell
count <2000/mm>, (2) neutrophil count <1000/mm>, 3)
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platelet count <75,000/mm>, or (4) grade 1 or higher diar-
rhea. Once recovery was confirmed, the drug was admin-
istered on day 22. If recovery from the condition was not
seen on day 22, the second CPT-11 administration was
skipped (not to be administered on day 29). The crite-
ria for proceeding to the second and subsequent courses
were: (1) white blood cell count >3000/mm?>, (2) neutro-
phil count >1500/mm>, (3) platelet count leO,OOO/mm3,
(4) total bilirubin <1.5 mg/dL, (5) diarrhea grade 0, and
(6) grade 1 or lower hand—foot syndrome and mucositis.
If the patient met any of the above criteria, treatment was
postponed for up to 14 days for recovery. If, after 14 days,
recovery from the above conditions was not observed
(4 weeks for hand-and-foot syndrome or stomatitis), the
treatment was discontinued. If the severity of hand—foot
syndrome or mucositis remained at grade 2 or higher after
a 14-day postponement, PLD on day 3 in the next treat-
ment course was skipped.

Criteria for dose reduction

The doses of CPT-11 and PLD in the next course were
reduced according to the severity of any adverse reactions
that occurred in the previous course. If grade 4 leukope-
nia, grade 4 neutropenia, or grade 3 thrombocytopenia was
observed in the preceding course, the CPT-11 dosage was
reduced by 10 mg/m? and PLD was reduced by 7.5 mg/m>.
If grade 2 or higher diarrhea, spasmodic abdominal pain, or
watery stool was observed, the CPT-11 dose was reduced
by 10 mg/m?. If grade 3 hand—foot syndrome or mucosi-
tis was observed, the PLD dose was reduced by 7.5 mg/
m?, regardless of whether or not these conditions improved
before the start of the next course.

Endpoints/variables

The primary endpoint was antitumor efficacy, and the
secondary endpoints were adverse events, PFS, and over-
all survival (OS). The antitumor effect was evaluated via
imaging after every two courses. For evaluation of the anti-
tumor effect, the best response rate was calculated accord-
ing to the RECIST (Response Evaluation Criteria in Solid
Tumors) version 1.0 guidelines. Adverse events were evalu-
ated according to the National Cancer Institute Common
Toxicity Criteria version 4.0.

Statistical analysis

PFS and OS were calculated from the chemotherapy start
date to the documented date of progression, death, or last
follow-up, whichever occurred first. Impact on survival
was assessed by constructing Kaplan—Meier curves with

a log-rank test. The Chi-square test and the log-rank test
were used to compare and analyze patient characteristics
between the phase I and II groups, and between patients
with a <3- and >3-month treatment-free interval (TFI). All
reported significance values were two tailed at a level of
0.05.

Results

Patient background characteristics

Table 1 shows the background characteristics of the 31
patients enrolled in this study from April 2013 through
March 2015. All patients had been treated with taxane- or

platinum-based agents as part of their previous therapy.
Twenty patients (64.5%) had a TFI <3 months.

Table 1 Patient characteristics (N = 31)

Age (year)
Median 56
Range 38-74
PS
0 25
1 6
FIGO stage
I 3
I 0
I 20
v 8
Histological type
Serous 20
Mucinous 1
Clear cell 8
Unknown
Previous regimens
1 14
2 10
3< 7
Last regimen
Paclitaxel/carboplatin 23
Docetaxel/carboplatin 3
Docetaxel/gemcitabine 2
Gemcitabine 2
Paclitaxel 1
TFI (months)
<3 20
3<, 6< 11

TFI treatment-free interval

@ Springer



358

Cancer Chemother Pharmacol (2017) 80:355-361

Antitumor effect

Table 2 shows the antitumor effects of the treatment.
Partial response (PR), stable disease (SD), and pro-
gressive disease (PD) were observed in 10 (32.3%),
10 (32.3%), and 11 (35.5%) patients, respectively. The
response rate was 32.3% and the disease control rate

Table 2 Response

N %
CR 0 0
PR 10 323
SD 10 323
PD 11 35.5
Overall response 10 323
Disease control 20 64.5

CR complete response, PR partial response, SD stable disease, PD
progressive disease

Table 3 Toxicity

Grade 1 Grade 2 Grade3 Grade4 Grade 3< (%)

Hematologic toxicity

was 64.5%. However, no patient achieved complete
response (CR).

Adverse events

Grades 3 and 4 neutropenia were observed in 11 (35.5%)
and 6 (19.4%) patients, respectively. Grade 3 anemia
was observed in 3 patients (9.7%). A grade 3 decrease in
platelet count was observed in 1 patient (3.2%). In terms
of grade 3 or higher non-hematologic toxicities, grade 3
nausea occurred in 1 patient (3.2%), vomiting in 3 patients
(9.7%), and grade 3 diarrhea and fatigue in 1 (3.2%) patient
(Table 3).

Administration status

In total, 119 treatment courses were administered to the 31
patients. Over the course of the study, 19 treatment cycles
were postponed (16.0%). The reasons for postponement
were as follows: neutrophil count <1500/mm? (15 cycles);
grade 2 hand—foot syndrome (1 cycle); and the discretion
of the attending physician (3 cycles).

CPT-11 on day 15 was postponed in 3 cycles (2.5%).
The reasons for postponement were neutrophil count
<1000/mm? (2 cycles) and the discretion of the attending
physician (1 cycle). CPT-11 on day 15 was skipped in 5

Leumpem? 2 14 8 2 10(32.3) cycles (4.2%). The reasons included lack of neutrophil
Neutrf’pema 0 7 1 6 1764.8) count recovery (1 cycle), lack of platelet count recovery
Anemia 13 1 3 0 307 (1 cycle), and the discretion of the attending physician (3
Tl:romt?ocy' 6 ! ! 0 132 cycles). CPT-11 and PLD doses were reduced in 1 patient
ope€nia . « . .
i ) . owing to grade 4 neutropenia in the previous course. Grade
Non-hematologic toxicity . . .
4 neutropenia was also observed in 5 other patients; all 5
Nausea 16 3 1 0 1(3.2) . . . .
- patients experienced PD and their regimens were changed.
Vomiting 6 1 3 0 3(9.7)
Diarrhea 1 2 1 0 1(3.2) PFS and OS
Hand—foot 3 3 0 0 0 (0)
Muco§ms 12 ! 0 0 0(0) Median PFS was 2 months (95% confidence interval [CI]
Alf(fs"sme 10 7 0 0 00 2-6) and PFS at 1 year was 12.9% (95% CI 4.9-29.7)
Fig. 1a). The median not reach nd the survival
Fatigue ) 3 | o 162) (Fig. 1a). The median OS was not reached, a dF e surviva
rate at 1 year was 63.6% (95% CI 45.4-78.6) (Fig. 1b).
Fig. 1 Survival. a Progression- A B
free survival. b Overall survival
1.0 1.07
-, 0.8 Median PFS [95%CI] = 2.0M [2, 6] > 0.8
IE 1lyear-PFS [95%CI] = 12.9% [4.9, 29.7] E E
E] 0.6 £ 0.6
2 8 i 1l L1 )
= 04 -
T;‘ ’ E 0.4+ Median survival time: Not reached
£~ g 7 ly-survival [95%CI] = 63.6% [45.4, 78.6]
S 0.2 2 0.2 2y-survival [95%CI] = 50.6% [30.5, 70.6]
2 A | 3y-survival [95%CI] = 50.6% [30.5, 70.6]
0.0 —r 1 1 17 111" 1 0.0 T T T T 1
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Months from treatment
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Discussion

We previously reported that the response rate and dis-
ease control rate of platinum-resistant recurrent ovar-
ian cancer to CPT-11/VP16 combination therapy were
50.0 and 83.3%, respectively [9]. In a phase I study of 12
patients, the response rate and disease control rate were
58.3% (including 1 patient who achieved CR) and 75.0%,
respectively [6]. Of the 31 patients in the present phase
IT study, the response rate and disease control rate were
32.2 and 64.5%, respectively, which did not meet our
expectations. For further analysis, we compared the back-
grounds between the 12 patients enrolled in the phase I
study and the 31 patients enrolled in the present phase II
study. Between the two patient groups, there were no dif-
ferences in the proportion of PS 1, incidence of clear cell
carcinoma, or the proportion of patients treated with >3
regimens. A significant difference was observed between
the two groups regarding the proportion of patients with a
TFI of <3 months (Table 4). We, therefore, compared the
results between patients with a TFI <3 months and those
with a TFI of 3—-6 months in the present study. The com-
parisons between the 20 patients with a TFI of <3 months
and the 11 patients with a TFI of 3—6 months showed that
the response rates were 15.0 and 63.3%, respectively; the
disease control rates were 55.0 and 81.8%, respectively;
the median PFS rates were 2 months (95% CI 2-3) and
7 months (95% CI 2-13), respectively (P = 0.039, haz-
ard ratio [HR] 0.48); and the 2-year survival rates were
36.4% (95% CI 16.1-63.0) and 80.8% (95% CI 47.2-95.2),
respectively (P = 0.092, HR 0.29) (Table 5). We hypoth-
esized that the large differences in the response, PFS, and
OS rates between the phase I and phase II studies may be
related to the differences in TFI between the two groups: in
the phase I study, 4 patients (25.0%) had a TFI <3 months,
while 20 patients (64.5%) in the phase II study had a TFI
<3 months. Therefore, the proportion of patients with a
TFI of <3 months was higher in the phase II study. Based
on these results, we consider that CTP-11/PLD combina-
tion therapy can suppress tumor progression in patients

Table 4 Difference of the background in phase I and II study

Phase I (N = 12) Phase Il (N =31) P value

ECOG performance 1 6 0.37
status 1%

Clear cell carcinoma* 3 8 0.92

TFI <3 months* 4 20 0.04

Previous regimens 5 7 0.21
3<*

TFI treatment-free interval

* Chi-square test

Table 5 Comparison of treatment results due to the difference in the
TFI

TFK (months) <3 (N =20) 3<, <6 (N=11) P value

Response rate (%)* 15.0 63.3 0.0007

Disease control rate 55.0 81.8 0.016
(%)*

Median PFS (95% CI) 2 [2, 3] 72, 11] 0.039
(months)**

2-year survival rate
(95% CI) (%)**

36.4 (16.1,63.0) 80.8 (47.2,95.2) 0.092

TFI treatment-free interval, PFS progression-free survival

* Chi-square test, ** log-rank test

with a TFI of 3-6 months, and may represent a second-
line chemotherapy treatment option for platinum-resistant
recurrent ovarian cancer, because it is associated with only
mild adverse drug reactions. To confirm the treatment effi-
cacy, further studies of its efficacy in platinum-resistant
recurrent ovarian cancer with a TFI of 3—6 months, after
excluding refractory cases, are necessary. The results of a
questionnaire survey administered to member institutions
of the Japanese Gynecologic Oncology Group (JGOG) in
2014 showed that PLD monotherapy was used as second-
line therapy for platinum-resistant recurrent ovarian cancer
in 47% of these institutions. Therefore, we advocate con-
ducting a future phase III study, based on the results of this
phase II study, on a nationwide basis in cooperation with
societies such as the JGOG. It is also our view that the use-
fulness of CPT-11/PLD combination therapy should be ver-
ified by a superiority trial comparing PLD monotherapy as
a control arm and CPT-11/PLD combination therapy as an
experimental arm.

This 2-year study included only 31 patients, although
the target sample size was 40. The small sample size was
at least partly attributable to the difficulty in registering
patients in some institutions. We presumed that approxi-
mately 5 patients with platinum-resistant recurrent ovarian
cancer would attend each institution annually; however, no
patients enrolled in 3 of the 7 institutions participating in
the TGCU (Tohoku Gynecologic Cancer Unit) study group.
This might have been due to the shortage of obstetricians
and gynecologists in Japan, where many of them have to
work very hard and they are very busy. We need to be more
aware of the importance of clinical studies and greater
efforts to establish scientific evidence are needed. Another
limitation of this study was the cost of the clinical data
management center. We realized that we needed to extend
the registration period to reach the target sample size of 40
patients, but we decided to terminate the study owing to the
cost of the extension. This is not a particular problem for
our study group (TGCU). In Japan, clinical trials are being
conducted in collaboration with clinical data management
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centers to ensure the quality of the studies. Since the cost of
clinical data management centers is a huge expense, secur-
ing finance for projects is an important issue that needs to
be resolved.

Recent studies have reported the use of molecular tar-
geted drugs for treatment of platinum-resistant recurrent
ovarian cancer. In the AURELIA (Avastin Use in Plati-
num-Resistant Epithelial Ovarian Cancer) trial, the median
PFS of single-agent chemotherapy with bevacizumab was
6.7 months, and the HR was 0.48, compared with single-
agent chemotherapy alone [12]. However, the molecular
targeted drugs such as bevacizumab are expensive and pose
a significant financial burden on patients. In Japan, conven-
tional anticancer drugs have an advantage over molecular
targeted drugs from a health economics perspective. For
example, if a regimen used in the AURELIA trial, pacli-
taxel plus bevacizumab, PLD plus bevacizumab, or topote-
can plus bevacizumab, was administered to a patient with
a height of 160 cm, weight of 60 kg and body surface
area of 1.6 m?, for 6 cycles, it would cost approximately
34,000 dollars (2,800,000 Japanese yen), 60,000 dollars
(4,900,000 Japanese yen), or 43,000 dollars (3,600,000
Japanese yen), respectively. In contrast, CPT-11/PLD com-
bination therapy (for 6 cycles) costs approximately 24,000
dollars (2,000,000 Japanese yen). We consider that CPT-11/
PLD combination therapy can contribute to the reduction of
health costs. Given that platinum-resistant recurrent ovarian
cancer cannot be completely cured, chemotherapy has an
important role in maintaining the quality of life and reduc-
ing the financial burden of patients. More recently, anti-
PD-1 antibodies have become a treatment option in ovar-
ian cancer, in addition to molecular targeted drugs such as
olaparib [13], trebananib [14], and pazopanib [15]. Haman-
ishi et al. reported that the response rate and disease control
rate of nivolumab in platinum-resistant recurrent ovarian
cancer were 15 and 45%, respectively [16]. Following this
pioneer study, a clinical trial of an anti-PD-1 antibody is
currently being conducted in Japan. However, like molecu-
lar targeted drugs, anti-PD-1 antibodies are very expensive.
CPT-11/PLD combination therapy has both cost and safety
(less severe adverse drug reactions) advantages. We rec-
ommend that the usefulness of anticancer drugs should be
reevaluated from economical and safety perspectives.
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