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Retrospective studies and a Phase Il trial demonstrated the promising efficacy and safety of
intraperitoneal administration of carboplatin in ovarian, fallopian tube and primary peritoneal
cancer. A Japanese Gynecologic Cncology Group 3016 randomized Phase Ilf trial for these
cancers showed dose-dense weekly administration of paclitaxel significant improvement of
progression-free survival and overall survival over every 3-week administration. From June
2010, we have been conducting a randomized Phase I/l trial of intravenous versus intraperi-
toneal administration of carboplatin every 3 week in combination with dose-dense weekly
administration of paclitaxel. The purpose of this trial is to prove the superiority of intraperito-
neal administration of carboplatin over intravenous administration. Primary endpoint is pro-
gression-free survival and secondary endpoints include overall survival, quality of life
assessment and cost—benefit. The first 120 patients will be evaluated for the feasibility of
intraperitoneal arm and a total of 746 patients will be enrolled in a Phase [l study.
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INTRODUCTION

In Japan, it is estimated that incidence of epithelial ovarian
cancer is approximately 8000 per year and almost half of the
patients died of this disease. There is no established screening
method; therefore, 60—70% of the patients are at Stages III or
IV when newly diagnosed. A standard treatment strategy for
the advanced ovarian cancer is a maximum debulking
surgery followed by chemotherapy. The standard chemother-
apy regimen has been a combination of carboplatin at AUC
of 5—6 and paclitaxel at 175 mg/m? given intravenously

every 3 weeks (1). This regimen has been utilized as standard
since 1999, yet the prognosis of advanced ovarian cancer is
poor. Numerous efforts have been made to improve the survi-
val, and two distinct innovations on the chemotherapy were
achieved recently, which are intraperitoneal chemotherapy
and weekly dose-dense administration of paclitaxel.

Three large randomized trials have been conducted in the
USA and all of them showed improvement of overall survi-
val (OS) and/or progression-free survival (PFS) (2—4). US
National Cancer Institute and Gynecology Oncology Group
(GOG) conducted a metanalysis and found that
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intraperitoneal (IP) chemotherapy improved OS at the hazard
ratio of 0.78 (5). In response to this result, US NCI has
issued a clinical announcement in 2006 to recommend IP
cisplatin-based chemotherapy for optimally debulked Stage
11l ovarian cancer patients. In spite of these efforts, IP che-
motherapy has not been accepted in the gynecologic cancer
community, mainly because of the toxicity. It is expected
that replacement of cisplatin to carboplatin may reduce the
toxicity without sacrificing the efficacy (6).

Another innovation was the application of dose-dense
weekly paclitaxel. Japanese Gynecologic Oncology Group
(JGOG) has conducted a large-scale randomized trial and
demonstrated significant improvement in PFS and OS (7).

Therefore, it is of great expectation that the combination of
dose-dense weekly administration of paclitaxel with IP admin-
istration of carboplatin will improve the prognosis further.

This protocol was designed by the Protocol Committee of
Gynecologic Oncology Trial and Investigation Consortium
{GOTIC) and Ovarian Committee member of JGOG. The
protocol was approved by Clinical Trial Review Committee
of GOTIC as GOTIC-001 on 9 September 2009, and that of
JGOG as JGOG-3019 on 26 April 2010. The protocol was
submitted for the Evaluation System of Investigational
Medical Care of Ministry of Health, Labor and Welfare,
Japan, and was approved to conduct under the Japanese gov-
ernmental health insurance system on 16 April 2010. This
trial was registered at the UMIN Clinical Trials Registry as
UMINQ000003670 (http:/www.umin.ac.jp/ctr/index.htm).

PROTOCOL DIGEST OF GOTIC-001/JGOG-3019
Purrose

This study was designed to prove superiority of IP adminis-
tration of carboplatin over TV administration in newly diag-
nosed carcinoma of the ovary, fallopian tube and primary
peritoneum. The combination of paclitaxel is the dose-dense
weekly fashion based on the JGOG-3016 trial result.

StubY SETTING

This is a multi-institutional randomized Phase /T trial.

RESOURCE

Grants-in Aid for Cancer Research (H21--014), from the
Ministry of Health, Labor and Welfare, Japan. Gynecologic
Oncology Trial and Investigation Consortium and JGOG
support this trial.

ENDPOINTS

The primary endpoint of this study is PFS. Secondary end-
points are OS, response rate in patients with measurable
disease, quality of life assessment and cost—benefit.
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EuiciBrity CRITERIA

(i) The patient must be planned to undergo laparotomy
surgery for formal registration. Since this trial
includes patents with both optimal and suboptimal
residual disease, the patients with exploratory laparot-
omy are also eligible.

(ii) Patient who is preoperatively anticipated to be FIGO
1T to IV epithelial ovarian, fallopian tube or primary
peritoneal cancer is eligible for pre-registration. And
the patient must be clinically at Stages II-IV at the
time of formal registration.

(iti) Patient who signed the consent for the placement of
IP port system when she is assigned to the IP arm.

(iv) The patients who are planned to receive chemotherapy
within 8 weeks after initial surgery.

(v) ECOG performance status must be 0—2.

(vi) Patient must have adequate organ functions.

(vii) Survival can be expected 3 month or more.
{viil) Age 20 or older.

Written informed consent must be obtained from the patient
or legal guardian.

ExciLusion CRITERIA

(i) Patients with borderline malignancies.

(ii) Patients who have received chemotherapy or radiation
therapy for the current disease before enrolment.

(iii) Patients with any of the active concurrent malignan-
cies or past history of malignancies of which the
follow-up is within 5 years.

(iv) Patients with severe complications: patients with
severe heart disease or cerebrovascular disease, or
uncontrolled diabetes or hypertension, pulmonary
fibrosis, interstitial pneumonitis, active bleeding,
active gastrointestinal ulcer or sever neuropathy.

(v) Patients with history of hypersensitivity polyoxyethy-
lene castor oil.

(vi) Patients with pleural effusion that need continuous
drainage.

(vii) Patients with active infectious disease.

(viil) Patients with possibility of pregnancy or under
breast-feeding.

(ix) Patients with symptomatic brain metastasis.

(x) Patients whose circumstances at the time of entry onto
the study would not permit completion of study or
required follow-up.

Stupy Frow

The patient who is anticipated to have Stage II, I or IV car-
cinoma of the ovary, fallopian tube or primary peritoneum
will be pre-registered through Web Registration System of
Kitasato University Clinical Trial Coordinating Center
(CTCC), after written informed consent was obtained. At the
time of surgery, the physician will call to the Kitasato CTCC
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before closure of the abdominal wall. The coordinator will
ask the stratification factors, clinical stages and the size of

residual disease, then randomization result will be informed.

This is considered as a formal registration. When the patient
is randomized to [P arm, the Bard TP Port (#14 Fr) will be
placed according to the surgical manual. For patient who
randomized to the IV arm, IP port will not be placed. The
protocol chemotherapy will be started within 8 weeks after
confirmation of histology as epithelial cancer.

ConTROL ARM TREATMENT

For patients randomized to IV arm will receive paclitaxel at
80 mg/m? as 1 h intravenous (IV) infusion followed by carbo-
platin at AUC 6 as a 30--120 min IV infusion on Day 1. IV
administration of paclitaxel will be repeated at 80 mg/m? on
days 8 and 15. This regimen is considered as one cycle.

ExeerIMENTAL ARM TREATMENT

For patients randomized to IP arm will receive paclitaxel at
80 mg/m* as 1 h IV infusion. During the paclitaxel infusion,
10001500 ml physiological saline or 5% glucose will be
administered through IP port. This will allow the confir-
mation that IP port is not obstructed and dense adhesion
does not occur surrounding the catheter. After completion of
the hydroperitoneum, carboplatin at AUC 6 will be infused.
To confirm that the hypersensitivity of carboplatin does not
occur, 10 ml will be administered and after waiting for
10 min, the rest of the amount will be infused. These pro-
cedures will be done on day 1. IV administration of pacli-
taxel will be repeated at 80 mg/m? on days 8 and 15. This
regimen is considered as one cycle.

NumMBER OF CYCLES

The protocol treatment will be repeated for six cycles for
patients with chemotherapy only after primary surgery.
However, in patient, who will undergo interval debulking
surgery after response to the suboptimal residual disease,
they may receive up to eight cycles. Interval debulking
surgery can be performed after three to five cycles of proto-
col chemotherapy, and then patient can receive three more
cycles of chemotherapy.

Stupy DESIGN AND STATISTICAL CONSIDERATIONS

This study was designed as a randomized Phase II/I71 trial.
Target sample sizes and event were as follows.

Phase A: 60 patients/arm
Phase B: 510 events (target sample size: 746 patients,
including Phase A patients)

Planned patient accrual duration is 3 year and planned
follow-up duration will be either 3 year or until the time
when the 510 events are observed, whichever it comes first.

Sample sizes were determined based on the following
considerations.

Prase O P4rt (Peiase A)

In the previous JGOG-3016 study, treatment completion rate
for dose-dense pacliaxel plus carboplatin (dd-TC) was
47.0%, and hematologic adverse event (more than or equal
to grade 3) rate for dd-TC was the following, neutropenia:
91.7%, leukocytes: 80.4%, hemoglobin: 68.6%, platelets:
43.6%. Furthermore, the response rate for dd-TC was 55.8%.
According to above evidence, we performed statistical simu-
lations for these factors to find a sample size which would
be necessary to obtain 95% confidence intervals of these
estimates with 15% precisions in the IV arm, and we calcu-
lated that 46 patients is needed. We also assumed that treat-
ment completion rate in the IP arm is expected to be lower
than the IV arm and hematologic adverse event rates defined
above are expected to be higher, thereby the required sample
size in the IP arm would be larger than those of the IV arm.
Furthermore, we also assumed that some patients would not
have a measurable site. Thus, we plan the sample size of
120 patients (60 patients for each arm) to be targeted. Phase
I patients will be included in the Phase II1 analysis.

Prase IIT PART (PHasE A + PHASE B)

The primary endpoint of this study is PFS. In the previous
JGOG3016 study, the median PFS was approximately
28 months for dd-TC. Furthermore, in a meta-analysis con-
ducted by the National Cancer Institute (NCI) and the
Gynecologic Oncology Group, the hazard ratio for PFS in
the IP as compared with the TV was 0.784, indicating the
21.6% hazard reduction in the IP treatment).

According to above evidence, we assumed that the median
PFS was 28 months for the IV arm and the hazard ratio for
PFS in the IP arm as compared with the IV arm was 0.78. The
22% hazard reduction would be acceptable as a new standard
treatment regimen. With an accrual period of 3 years and a
minimum follow-up period of 3 years, 746 patients (377
patients for each arm) and 510 events (239 in IP arm) are
required in order to detect this hazard ratio using the log-rank
test with an overall two-sided type I error of 0.05 and a power
of 80%. The final analysis will be performed either after the
required events will be observed or after the minimum
follow-up period will be completed, whichever comes first. If
the required events will not be observed after the minimum
follow-up period will be completed, extension of the
follow-up duration will be considered.

RANDOMIZATION AND STRATIFICATIONS

Patients will be centrally randomized. A minimization tech-
nique will be used for random treatment allocation stratifying
by the enrolling institutions, initial FIGO stage of disease
(I, IIT or IV) and the size of residual disease (complete, less
than 1 cm, between 1 and 2 cm and more than 2 cm).
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Anarysis MeTHOD

Puase III parT: an4Lysis ser.  Efficacy analyses will be
performed on all randomly assigned patients based on the
intent-to-treat principle. Patients receiving at least one partial
infusion of the study drug will be qualified for safety
analysis.

Privary errrcacy anarrsis.  The PFS curves will be estimated
using Kaplan—Meier method. WNon-parametric 95%
confidence intervals will be calculated for the median PFS,
and the curves will be compared in the two treatment groups
based on the two-sided log-rank test with an overall
significance level of 5%. Multiplicity adjustments in regard
to interim analysis will be noted in the section of the interim
analysis.

SECONDARY EFFICACY anaLYsis. The OS curves will be also
estimated using Kaplan—Meier technique and compared
using log-rank test. The response rates in the case with
measurable site, and the treatment completion rates will be
estimated by arms. We define the treatment completion case
as the patient who receives treatment to the sixth cycle.
Exact 95% confidence intervals will be calculated for each
response rate and treatment completion rate. The rates for
the two treatment groups will be compared using Fisher’s
exact test and a normally approximated 95% confidence
interval for the odds ratio.

Interiv anacysis.  Under the proportional hazard assumption,
alternative hypothesis and uniformly patients’ enrollment,
the half of the required events (255 events) would be
observed when approximately 3.2 years go by from a
starting point of this trial. One interim analysis will be
carried out either when 3.5 years go by from a starting point
of this trial or when the required events will be observed,
whichever comes first. In order to maintain an overall
significance level of 5%, the PFS curves would be compared
with Type I error of 0.3% in the interim analysis and of
4.7% in the final analysis calculated by the O'Brien and
Fleming-type alpha spending function.

SusGroup anaLysis. In order to support analyses of
primary and secondary endpoints, all comparisons and
estimates will be stratified by randomization factors and
other demographic data.

ExPLORATORY 4NALYSIS. Statistical models (e.g. Cox’s
proportional hazard model and logistic regression model)
will be used for further explorations.

Sarery aNALYsS.  The number of patients for each adverse
event will be summarized for each treatment group. The
rates of adverse events will be estimated for each group and
compared using an approximate 95% confidence interval for
the odds ratio.

QuaLiry oF LIFE AND COST-EFFECTIVENESS ANALYSES.  Quality of
life (QOL) and cost-effectiveness (CE) of IP arm and IV
arm will be analyzed when 2 years go by from a starting
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point of this trial, assuming that 300 qualified patients would
be observed at that time. CE data are also analyzed at the
same time of QOL analysis. These endpoints will also be
analyzed after the study completion (or study termination)
with efficacy endpoints. Baseline QOL score will be
analyzed using linear model adjusting for age and baseline
ECOG performance status (PS). Other QOL scores will be
analyzed using linear mixed model with age, PS and
baseline QOL scores. Further details of QOL and CE
analysis will be specified in the statistical analysis plan.

Analysis results of QOL evaluation will be published after
2 years go by from a starting point of this trial, assuming
that 300 qualified patients would be observed at that time.
For CE analysis, we define the analysis set of all patients
who will be registered and agreed with informed consents of
CE analysis. Analysis and report of cost-effectiveness with
primary endpoints will be reviewed.

Frasmiiiry dvarrsis.  In the Phase 1 period, the feasibility of
combination of IV dose-dense paclitaxel and IP carboplatin
will be evaluated. The number of patients for treatment
completion, hematologic and non-hematologic toxic effects
will be summarized for each treatment group. The rates of
toxic effects will be estimated for each group. Furthermore,
the rates at the end of the treatment will be estimated for each
treatment group. Exact 95% confidence intervals will be
calculated for each rate. These rates for the two treatment
groups will be compared using Fisher’s exact test and an
approximate 95% confidence interval for the odds ratio to aid
the IDMC in reaching decisions about study continuation.

Stupy MONITORING

Study monitoring will be performed by the Kitasato
University Clinical Trial Coordinating Center, to ensure data
submission, patient eligibility, protocol compliance, safety
and on-schedule study progress. On-site monitoring on the
selective institution will be performed once a year. The
monitoring reports will be submitted to the Independent
Data and Safety Monitoring Committee every 6 months.

PARTICIPATING INSTITUTIONS

Leading institution as the study under the Evaluation System
of Investigational Medical Care (ESIMeC) is Saitama
Medical University International Medical Center. Other insti-
tutions waiting for the governmental approval for the
ESIMeC as of 15 July 2010 are as follows. Iwate University,
Jichi Medical University, Keio University, National Cancer
Center Hospital, Tottori University, Tsukuba University,
Gunma University and Saitama Medical University Medical
Center. Other institutions are under the process of ESIMeC
submission. '
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Phase Il Clinical Study of the Combination Chemotherapy
Regimen of Irinotecan Plus Oral Etoposide for
the Treatment of Recurrent Ovarian Cancer
(Tohoku Gynecologic Cancer Unit 101 Group Study)
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Objective: To evaluate the efficacy and safety of the combination chemotherapy regimen
of irinotecan plus oral etoposide for the treatment of patients with recurrent ovarian cancer
after previous treatment with platinum and taxane agents.

Patients and Methods: A total of 42 patients with recurrent ovarian cancer who had
an evaluable lesion and provided informed consent for participation in the present study
were analyzed. Irinotecan was administered intravenously at a dose of 60 mg/m* on days
1 and 15. Etoposide was administered orally at a daily dose of 50 mg/body weight from
days 1 to 21. A 28-day period comprised one cycle. The tumor response, adverse events,
progression-free survival, and overall survival were examined. Tumor response was eval-
uated based on the Response Evaluation Criteria in Solid Tumors and the serum CA125
levels (Gynecologic Cancer Intergroup criteria). Adverse events were assessed according
to the NCI-CTCAE (version 3.0).

Results: Partial response was observed in 21 patients, stable disease in 14 patients, and
progressive disease in 7 patients. The response rate was 50.0%, and the clinical benefit
(partial response + stable disease) rate was 83.3%. Hematological toxicities of at least
grade 3 severity included leukopenia in 21 patients (50.0%), neutropenia in 22 patients
(52.4%), thrombocytopenia in 1 patient (2.4%), anemia in 9 patients (21.4%), and febrile
neutropenia in 3 patients (7.1%). Nonhematological toxicities of at least grade 3 severity
included queasy feeling in 5 patients (11.9%), vomiting in 3 patients (7.1%), and diarrhea
in 2 patients (4.8%). Acute myeloid leukemia occurred in one patient (2.4%).
Conclusions: It is suggested that combination chemotherapy with irinotecan plus oral
etoposide offers significant clinical benefit to patients with recurrent ovarian cancer pre-
viously treated with platinum and taxane agents.

Key Words: Recurrent ovarian cancer, Irinotecan, Oral etoposide, Chemotherapy

*Department of Obstetrics and Gynecology, Iwate Medical Univer-
sity School of Medicine, Morioka; tDepartment of Obstetrics and
Gynecology, Hirosaki University School of Medicine, Hirosaki;
{Department of Obstetrics and Gynecology, Akita University School
of Medicine, Akita; §Department of Obstetrics and Gynecology,
Tohoku University School of Medicine, Sendai; |[Department of
Copyright © 2010 by IGCS and ESGO

ISSN: 1048-891X

DOI: 10.1097/1GC.0b013e3181{fbe9f

Gynecology, Miyagi Cancer Center, Natori; {Department of Ob-

stetrics and Gynecology, Yamagata University School of Medi-

cine; Yamagata; and **Department of Obstetrics and Gynecology,

Fukushima Medical University School of Medicine, Fukushima,

Japan.

Address correspondence and reprint requests to Tadahiro Shoji,
MD, PhD, Uchimaru 19-1, Morioka. E-mail: tshoji@iwate-
med.ac.jp.

The authors have no conflict of interest to declare.

44 International Journal of Gynecological Cancer « Volume 21, Number 1, jJanuary 2011

Cogyright £ 2010 by 1GCS and ESGO. Unauthorized reproduction of this article iv probuciiad,



International Journal of Gynecological Cancer « Volume 21, Number 1, January 2011

Irinotecan/Etoposide for Recurrent OC

Received July 23, 2010, and in revised form September 27, 2010.

Accepted for publication September 28, 2010.

(Int J Gynecol Cancer 2011;21: 44-50)

atients with ovarian cancer who develop recurrence within

6 months of first-line chemotherapy with platinum and
taxane agents are considered to be resistant to these agents
and to have a poor prognosis.”™ Randomized controlled
studies usmg a single agent have been conducted in these
patlents While selectmg treatment for patients with re-
current cancer, it is of fundamental importance to select
agents that do not show cross-resistance to the agents used as
first-line therapy. Combination chemotherapy is reported to
yield higher response rates than single-agent treatment, but
this does not always translate into prolonged overall survival
because these regimens also exert potent toxicity. Based on
the aforementioned viewpoints, combination chemotherapy
for patients with platinum and taxane drug resistance requires
a regimen with a reduced toxicity and increased efficacy. In
a study conducted by Matsumoto et al,” in which irinotecan
(100 mg/m>), a topoisomerase-I inhibitor, was administered
alone on days 1, 8, and 15 every 4 weeks to patients with
platinum- and taxane-resistant ovarian cancer, the response
rate was 29%. In Europe and the United States, studies have
been conducted using etoposide, a topmsomerase-II inhibitor.
In a study conducted by Rose et al,® in which 41 patients with
recurrent ovarian cancer were given oral etoposide alone
(50 mg/kg of body weight) from days 1 to 21 every 4 weeks,
the response rate was 34.6% in the platinum-sensitive patients
and 26.8% in the platinum-resistant patients. Because basic
research on the combination chemotherapy regimen of iri-
notecan plus etoposide conﬁrmed that the 2 agents exert
synerglstlc antitumor activity,” combination therapy with these
2 agents is expected to be effective in patients with recurrent/
advanced ovarian cancer resistant to platinum and/or taxane
agents. Yamanaka et al'® conducted a phase I clinical study
of combined irinotecan plus etoposide therapy as second-line
therapy; according to that study, the dose-limiting toxicities
were neutropenia and gastrointestinal toxicity, and the rec-
ommended doses of the drugs in this combined regimen
were 70 mg/m® for irinotecan (days 1 and 15) and 50 mg/d
(days 1 to 21) for oral etoposide.

Nishio et al'! reported a response rate of 44.4% in a
pilot study of the combination regimen of irinotecan plus oral
etoposide. To corroborate the results from the study by Nishio
et al, we evaluated the efficacy and safety of combined iri-
notecan plus oral etoposide therapy in patients with recurrent
ovarian cancer in a multicenter phase II clinical study under
the sponsorship of the Tohoku Gynecologic Cancer Unit.

SUBJECTS AND METHODS

Sample Size

With the expected efficacy rate set at 40% and the
threshold efficacy rate at 20% for the study treatment under
the conditions of a = 0.05 and 8 = 0.20, the required number

© 2010 IGCS and ESGO

of subjects was 36. We targeted enrollment of 40 subjects,
anticipating 4 cases of dropout.

Subjects

The subjects were 42 patients with recurrent ovarian
cancer who had been treated previously with platinum and
taxane agents, and they provided informed consent for
participation in the present study between June 2002 and
March 2008. Each institution obtained institutional review
board approval of the protocol before study initiation.

Eligible Criteria

The eligibility criteria were as follows: patients (1) with
histologically or cytologically confirmed diagnosis of ovar-
ian cancer; (2) with recurrent ovarian cancer who had been
treated previously with platinum and taxane agents; (3) with
a measurable or evaluable lesion (including serum levels of
CA125); (4) with an Eastern Cooperative Oncology Group
performance status of 0, 1, or 2; (5) between 20 and 75 years
of age; (6) who fulfilled the following criteria for hemato-
logical and biochemical parameters (white blood cell count,
>3000/mm?>; absolute neutrophﬂ count, >1500/mm?>; platelet
count, 10() 000/mm*; hemoglobin, >9.0 g/dL; aspartate
aminotransferase and alamne aminotransferase levels, <2
times the upper limit of the institutional normal range; serum
total bilirubin, <1.5 mg/dL; serum creatinine, <1.5 mg/dL;
creatinine clearance, >50 mL/min; (7) with an estimated life
expectancy of at least 2 months; and (8) who had voluntarily
provided written consent for participation in this study.

Exclusion Criteria

The exclusion criteria were as follows: patients (1) with
a definite infectious disease; (2) with serious underlying dis-
eases (including heart disease, poorly controlled diabetes,
malignant hypertension, and bleeding tendency); (3) with
active multiple primary cancers; (4) with interstitial pneu-
monia or lung fibrosis; (5) with body fluid retention requiring
treatment; (6) with brain metastasis that was considered to
require prompt treatment; (7) with unstable angina or myo-
cardial infarction occurring within 6 months before recruit-
ment, or severe arthythmia requiring treatment; (8) with
diarthea (watery stool); (9) with intestinal ileus or intestinal
obstruction; (10) who were pregnant or nursing newborns, or
who wished to conceive; (11) with a history of severe drug
hypersensitivity or drug allergy; and (12) who were judged
by the attending physician as being unsuitable candidates
for the safe implementation of the study.

Administration Methods and Schedules

Administration
Irinotecan mixed with 500 mL or more of physio-
logical saline or glucose was administered by intravenous
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drip infusion over 90 minutes. Etoposide was administered
orally.

Administration Schedules

Trinotecan (60 mg/m?) was administered on days 1
and 15, and etoposide (50 mg/body) was administered from
days 1 to 21. A 28-day period comprised one cycle, and 4 or
more treatment cycles were repeated. The following patients
were withdrawn from the study: patients with (1) progressive
disease (PD) detected before the completion of 4 treatment
cycles; (2) severe adverse reactions, who were considered un-
suitable candidates for treatment continuation; (3) a decreased
neutrophil count (<1500/mm?®), decreased platelet count
(<75,000/mm?), or diarrhea not recovering within 2 weeks
after a scheduled treatment day.

Criteria for Modification of the Dosage
and Administration

Skipping of Irinotecan Treatment

Clinical laboratory testing was necessarily performed
within 24 hours before irinotecan administration on day 15,
and the severity of adverse reactions and the patients’ con-
dition were well evaluated. Irinotecan was skipped for the
day in patients with at least one of the followmg conditions:
(1) neutrophil count, less than 1500/mm’; (2) platelet count,
less than 75 OOO/mm (3) diarrhea, not less than grade 2 in
severity.

Start of the Next Cycle

If the hematological values and the patients’ condition
did not meet the following criteria within 2 days before the
start of the next cycle, the start of the next cycle was delayed
by up to 2 weeks: (1) neutrophll count, 1500/mm?> or greater;
(2) platelet count, 75,000/mm> or greater; (3) resolution of
diarrhea.

Dose Reduction

In patients who experienced at least one of the fol-
lowing conditions during the previous cycle, the doses of
irinotecan and etoposide were decreased to 50 mg/m® and
25 mg/kg of body weight per day, respectively: (1) grade 4
neutropenia lasting for at least 7 days; (2) febrile neutropenia
lasting for at least 4 days; (3) grade 4 thrombocytopenia;
and (4) grade 3 thrombocytopenia with bleeding. The dose of
irinotecan was reduced to 50 mg/m? in patients with grade 2
or higher diarrhea.

Supportive Therapy

Granulocyte colony-stimulating factor (G-CSF) was
therapeutically administered to patients developing grade
4 neutropenia during the first cycle. Prophylactic treatment
with G-CSF after the start of the second cycle was permitted
in patients with grade 4 neutropenia during the first cycle
and those with grade 3 neutropenia. Antiemetic drugs were
administeredprophylactically.
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Continuation of Treatment and
Subsequent Therapy

Treatment cycles were repeated 4 times or more until
treatable patients without PD showed disease progression
(except those who discontinued the study treatment or those
who were withdrawn from the study). The study treatment
was discontinued in patients with adverse reactions that did
not recover by 2 weeks. The subsequent therapy was not
specified for these patients.

Assessments

The primary outcome was the tumor response, and the
secondary outcomes were adverse events, progression-free
survival, and overall survival. The patients who were defin-
itively diagnosed as having developed recurrence within
6 months of the last administration day of the previous
treatment course were determined to be platinum/taxane re-
sistant, and those who received a similar diagnosis 6 months
or longer after that day were defined to be platinum/taxane
sensitive. The tumor response, progression-free survival, and
overall survival were compared between the 2 groups.

(1) Assessment of the tumor response: The tumor response,
evaluated according to the Response Evaluation Criteria
in Solid Tumors (RECIST) criteria, was assessed by
means of computed tomography or magnetic resonance
imaging in patients with measurable lesions. As another
method of evaluation, increase in the serum CA125
levels as a marker of recurrence was assessed according
to the Gynecologlc Cancer Intergroup criteria by Rustin
et al'? in patients without measurable lesions.

(2) Assessment of adverse events: Adverse events were
assessed according to the National Cancer Institute
Common Toxicity Criteria (NCI-CTCAE), version 3.0.

(3) Overall survival and progression-free survival were
analyzed by constructing Kaplan-Meier curves, and the
median values in the platinum-taxane—resistant and
platinum-taxane—sensitive patients were calculated and
analyzed by the log-rank test.

RESULTS

Patients’ Characteristics

The median age of the 42 patients enrolled in this study
was 51 years (range, 34-75 years). The performance status
score was 0 in 27 patients (64.3%), 1 in 11 (26.2%) patients,
and 2 in 4 (9.5%) patients. Thirty-one patients (73.8%) were
included in the platinum-taxane—resistant group and 11
(26.2%) in the sensitive group. The histological diagnoses
included serous adenocarcinoma (n = 33 [73.8%]), mucous
adenocarcinoma (n = 3 [7.1%]), clear cell adenocarcinoma
(n = 4 [9.5%]), and endometrioid adenocarcinoma (n = 2
[4.8%]). The number of prior chemotherapy regimens was
1 in 23 patients (54.8%), 2 in 13 patients (31.0%), and 3 or
more in 6 patients (14.3%). Platinum and taxane agents had
been used as the agents for the previous first-line therapy for
all the patients. Recurrence was diagnosed according to the

© 2010 IGCS and ESGO

by 1GCE and ESGC. Unauthorized reproduction of this article is prohisiiad,



International Journal of Gynecological Cancer ¢ Volume 21, Number 1, January 2011

Irinotecan/Etoposide for Recurrent OC

TABLE 1. Patients’ characteristics

R@=31) Sm=11)

Age, median, range, yrs
ECOG Performance Status, n (%)

56 (34-74) 59 (38-69)

0 19 (61.3) 8 (72.7)

1 9 (29.0) 2 (18.2)

2 309.7) 109.1)
Previous Regimens, n (%)

1 17 (54.8) 6 (54.5)

2 9 (29.0) 4 (36.4)

>3 5(6.1) 19.1)
Cell Type, n (%)

Serous 24 (77.4) 9 (81.8)

Mucinous 2 (6.5) 1(9.1)

Clear cell 309.7) 1(9.1)

Endometrioid 2 (6.5) 0 ()
Response Method, n (%)

RECIST 14 (45.2) 5 (45.5)

CA125 criteria 17 (54.8) 6 (54.5)

ECOG, Eastern Cooperative Oncology Group; R, Platinum/
Taxane resistant; S, Platinum/Taxane sensitive.

RECIST criteria in 18 patients (42.9%) and according to the
CA125 levels defined by the Gynecologic Cancer Intergroup
criteria in 24 patients (57.1%) (Table 1).

Treatment Results

A total of 343 treatment cycles were administered to
the 42 patients. Thirty-one patients in the platinum-taxane—
resistant group and 11 in the platinum-taxane—sensitive group
received 240 and 103 treatment cycles, respectively. The
mean number of treatment cycles was 7.4 in the platinum-
taxane—resistant group and 9.4 in the platinum-taxane—
sensitive group.

Tumor Response

Among the 42 patients, partial response (PR) was
observed in 21 patients (50.0%), stable disease (SD) in 14
patients (33.3%), and PD in 7 patients (16.7%). The response
rate was 50.0%, and the clinical benefit (PR + SD) rate was
83.3% (Table 2).

Platinum-Taxane-Resistant Group

Of the 31 patients, 13 (41.9%) showed PR, 11 (35.5%)
showed SD, and 7 (22.6%) showed PD. The response rate was
41.9%, and the clinical benefit rate was 77.4%. In the 13 patients
showing PR, the median treatment period elapsed before
PR was confirmed was 3 months (range, 1-7 months); the
median response duration was 9 months (range, 3-33 months).
The median progression-free survival was 13 months (range,
2-32 months) in the 11 patients showing SD.

Platinum-Taxane—Sensitive Group

Of'the 11 patients, 8 (72.7%) showed PR and 3 (27.3%)
showed SD. The response rate was 72.7%, and the clinical
benefit rate was 100%. In the 8 patients showing PR, the
median treatment period elapsed before PR was confirmed
was 3 months (range, 1-7 months). The median response
duration was 10.5 months (range, 7-18 months). The median
progression-free survival was 14 months (range, 6-28 months)
in the 3 patients showing SD.

Adverse Events

Hematological toxicities that were at least grade 3
in severity included leukopenia in 21 patients (50.0%),
neutropenia in 22 patients (52.4%), thrombocytopenia in
1 patient (2.4%), and anemia in 9 patients (21.4%). Febrile
neutropenia occurred in 3 patients (7.1%). Nonhematological
toxicities that were at least grade 3 in severity included a
queasy feeling in 5 patients (11.9%), vomiting in 3 patients
(7.1%), and diarthea in 2 patients (4.8%). Acute myeloid
leukemia developed as a secondary cancer in 1 patient (2.4%)
during the treatment (Table 3).

Reduced doses of irinotecan and etoposide were ad-
ministered in the subsequent cycle to 13 patients (31.0%) who
developed hematological toxicities, but there was no case of
diarrhea that necessitated dose reduction in the subsequent
cycle. Of the 13 patients, the hematological toxicities were
grade 3 thrombocytopenia in 1 patient, febrile neutropenia in
3 patients, grade 4 neutropenia lasting for at least 7 days in
7 patients, grade 3 queasy feeling in 1 patient, and grade 3
vomiting in 1 patient. The latter 2 patients received reduced
doses according to the judgment of the physicians.

Twelve of the 301 cycles (4.0%) were delayed because
the patients did not meet the criteria for the start of the
next cycle. Eleven cycles (3.7%) were delayed because of
decrease of the neutrophil count to less than 1500/mm> and

TABLE 2. Response

CR/PR + SD

CR PR SD PD Overall Response
R 0(0) 13 (41.9) 11 (35.5) 7 (22.6) 13 (41.9) 24 (77.4)
S 0 () 8 (72.7) 3(27.3) 0 8 (72.7) 11 (100)
Total 0 (0) 21 (50.0) 14 (33.3) 7 (16.7) 21 (50.0) 35 (83.3)
CR, complete response.
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TABLE 3. Toxicity (N = 42)

Grade

1 2 3 4 >3 (%)
Leukopenia 6 12 17 4 21 (50.0)
Neutropenia 6 13 12 10 22(52.4)
Thrombocytopenia 4 2 1 0 1(2.4)
Anemia 4 24 8 1 9(21.4)
Nausea 25 7 5 0 5(11.9)
Vomiting 15 6 3 0 3(7.1)
Diarrhea 4 0 2 0 2 (4.8)
Neurotoxicity 0 0 0 0 0
Renal toxicity 0 0 0 0 0
Febrile neutropenia — — 3 0 3.1
Secondary malignancy —— — 0 1 1 (2.4)*

*Acute myeloid leukemia.

1 (0.3%) because of a decrease of the platelet count to less
than 75,000/mm’. However, the following cycle was started
within 7 days in all of these patients. The irinotecan dose on
day 15 was skipped in 7 of the 301 cycles (2.3%) because of
a neutrophil count of less than 1000/mm?>.

The total number of G-CSF treatment days during the
343 cycles was 172, and the mean number of treatment days
was 0.5 per cycle. One patient (2.4%) who developed acute
myeloid leukemia was withdrawn from the study.

Progression-Free Survival

The median progression-free survival was 7 months
(range, 1-33 months) in the 31 platinum-taxane—resistant
patients and 11 months (range, 7-36 months) in the 11
platinum-taxane—sensitive patients. Analysis using the log-
rank test revealed no statistically significant difference in the
median progression-free survival between the 2 groups of
patients (P = 0.45; Table 4).

Overall Survival

The median overall survival was 19 months (range,
4-73 months) in the 31 platinum-taxane-resistant patients
and 21 months (range, 11-46 months) in the 11 platinum-
taxane-sensitive patients. The difference between the 2 groups
was not statistically significant (P = 0.98; Table 4).

DISCUSSION

Combination of a topoisomerase-I inhibitor and a
topoisomerase-II inhibitor is theoretically expected to result
in a synergistic effect between the 2 drugs. Data from in vitro
studies have demonstrated synergistic or additive effects
of the component drugs in the combination regimens of
irinotecan (SN-38) plus etoposide, and topotecan plus
etoposide.”*™"7 In a phase II study of combined irinotecan
plus etoposide therapy conducted in patients with small cell
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and non-small cell lung cancer, the antitumor efficacy was
not as high as expected. Etoposide was administered intra-
venously in that study, whereas in general, oral administration
of etoposide is recommended for ovarian cancer. The com-
bination regimen of irinotecan and oral etoposide is expected
to exhibit a higher efficacy against ovarian cancer. A phase
UII clinical study of combined topotecan and oral etoposide
was conducted in Germany, but the trial had to be dis-
continued prematurely because of the occurrence of severe
bone marrow suppression. However, a high response rate
was noted at a low dose of etoposide.'® We considered that
the use of irinotecan, considered to exert relatively milder
hematological toxicity than topotecan, may resolve the tox-
icity issue described earlier. Occurrence of diarrhea is a
concern during the administration of irinotecan. Divided-dose
administration on days 1 and 15 may prevent the occurrence
of serious diarrhea compared with single-dose administra-
tion. The recommended dose of irinotecan was determined
to be 70 mg/m? in a phase I study. Considering that gastro-
intestinal toxicity was the dose-limiting toxicity and also the
report by Nishio et al, irinotecan was administered at a dose of
60 mg/m? in this study.

The subjects of the present study included 11 platinum-
taxane-sensitive patients. Of the 11 patients, 6, 4, and 1 pre-
viously received 1, 2, and 3 regimens of the TC therapy,
respectively. They experienced serious adverse events during
the prior therapy, including grade 3 peripheral nerve dis-
order, grade 4 neutropenia, and grade 3/4 thrombocytopenia.
Although TC therapy is usually performed again in patients
with a treatment-free interval of 6 months or longer, all the
11 patients rejected the therapy and requested the study
therapy. It was also intended to determine whether the anti-
tumor effect, progression-free survival, and overall survival of
the study therapy were different between platinum-taxane—
resistant and sensitive cases.

About the tumor response, the response rate was 41.9%
and 72.7% in the platinum-taxane-resistant and platinum-
taxane—sensitive groups, respectively. The overall response
rate in the 42 patients was 50.0%, almost equivalent to that

TABLE 4. Treatment and survival

R (m=31) Sm=11)

No. Cycles

Median 6 7

Mean 7.4 9.4

Range 2-27 3-27
PFS, mos

Median 7 11

Range 1-33 7-36
OS, mos

Median 19 21

Range 4-73 1146

PFS, Progression-free survival; OS, overall survival.

© 2010 IGCS and ESGO

Cogyright £ 2010 by 1GCS and ESGO. Unauthurized reprodiction of this article is prohisitad,



International Journal of Gynecological Cancer » Volume 21, Number 1, January 2011

Irinotecan/Etoposide for Recurrent OC

in the feasibility study conducted by Nishio et al'’ using the
same treatment regimens.

Neutropenia of at least grade 3 severity occurred in
22 patients (52.3%), and febrile neutropenia occurred in
3 patients (7.1%). Because these patients were treatable with
G-CSF and there were no deaths related to the study treat-
ment, the toxicities were considered to be acceptable. How-
ever, an upper limit for the number of cycles was not defined,
and acute myeloid leukemia developed in one patient. The
patient was treated by chemotherapy for leukemia but did
not achieve remission and died of acute respiratory failure
4 months after the start of the treatment for leukemia. In
general, a total dose of etoposide of more than 6 g may be
associated with an increased risk of development of leuke-
mia. Ratain et al'® reported that the mean total dose of eto-
poside was 6795 mg/m? in patients with non—small cell lung
cancer who developed secondary leukemia, which was sig-
nificantly higher than the total dose of 3025 mg/m? in those
who did not develop leukemia. Sugita et al*° reported that
administration of etoposide 2 times or more per week may be
associated with an increased risk of occurrence of secondary
leukemia. The patient who developed leukemia in our study
received oral etoposide at the total dose of 14.2 g/kg of body
weight. Even in patients in whom SD is maintained, treatment
should not be continued aimlessly, and an upper limit for the
number of treatment cycles should be defined beforehand.

The mean progression-free survival was 11 months
in the platinum-taxane—sensitive group, which was a little
longer than the 7 months achieved in the platinum-taxane—
resistant group. There was no statistically significant differ-
ence between the groups, perhaps because patients in the
platinum-taxane—sensitive group received an average of
2 cycles more than those in the platinum-taxane-resistant
group. Moreover, there was no statistically significant dif-
ference in the mean overall survival between the platinum-
taxane—sensitive and platinum-taxane—resistant groups. This
study included patients with serological recurrence. The
findings in this study seemed to be similar to those reported
by Rustin et al,>! who demonstrated that early treatment of
relapse detected based on the marker levels did not yield
a better prognosis.

In Japan, pegylated liposomal doxorubicin (Doxil) has
been approved for the treatment of recurrent ovarian cancer,
whereas gemcitabine and topotecan are still not approved.
Therefore, as a second-line chemotherapy for ovarian cancer,
the administration of irinotecan and etoposide is plausible
because they show no cross-resistance to paclitaxel or car-
boplatin. Combination chemotherapy with irinotecan and
oral etoposide offered significant clinical benefit in patients
with recurrent ovarian cancer. Thus, this combination regi-
men is useful from the viewpoint of maintenance of the
quality of life because the divided-dose schedule of irinote-
can produced a low incidence of diarrhea, a specific toxicity
of irinotecan, and the incidence of hematological toxicities
was not greatly increased.
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