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Dose-dense therapy is of benefit in primary treatment of

ovarian cancer? In favor

N. Katsumata*

Department of Medical Oncology, Nippon Medical School, Musashikosugi Hospital, Kawasaki, Japan

Paclitaxel and carboplatin given every 3 weeks is the current standard treatment in first-line chemotherapy regimens
for ovarian cancer. The concept of ‘dose-dense therapy’ is based on the hypothesis that a shortening interval of the
doses of cytotoxic agents will be more effective for tumor-cell kill. Recently published phase il trials in breast cancer
have shown that dose-dense weekly paclitaxel improves response and survival. The Japanese Gynecologic Oncology
Group reported a phase Il study comparing the conventional 3-weekly paclitaxel and carboplatin schedule versus

dose-dense weekly paclitaxel and 3-weekly carboplatin for advanced epithelial ovarian cancer, fallopian tube cancer
or primary peritoneal cancer. The progression-free survival, as the primary endpoint of this study, was significantly

prolonged with the dose-dense treatment [28 versus 17.2 months; hazard ratio (HR): 0.71; 95% confidence interval
(Cl): 0.58-0.88; P = 0.0015}, as was the overall survival at 3 years (72.1% versus 65.1%; HR 0.75; 95% Cl: 0.57-0.98;
P = 0.03). Dose-dense weekly paclitaxel plus carboplatin represents a new treatment option in women with advanced

epithelial ovarian cancer.

Key words: advanced epithelial ovarian cancer, dose-dense therapy, paclitaxel

introduction

Currently, the combination of paclitaxel and carboplatin (TC)
is the standard first-line chemotherapy for ovarian cancer. In its
most recent consensus statements on the management of
ovarian cancer during the Fourth International Ovarian Cancer
Consensus Conference, the Gynecologic Cancer InterGroup
(GCIG) confirmed this. GCIG recommended the use of 175
mg/m” paclitaxel, given intravenously (i.v.) over 3 h, followed
by carboplatin as an i.v. infusion over 30-60 min at a dose
adjusted to produce an area under the plasma concentration—
time curve (AUC) of 5-6 mg-ml/min and to repeat this every 3
weeks for six cycles [1]. Moreover, GCIG considered
intraperitoneal therapy in patients with small-volume residual
disease and dose-dense weekly paclitaxel in combination with
3-weekly carboplatin acceptable treatment options.

the concept of dose-dense therapy

‘Dose-dense therapy’ is a strategy to enhance antitumor activity
and prolong the survival of patients. The theoretical basis for
this dose-dense chemotherapy strategy is derived from the
Gompertzian model, which is based on Norton-Simon’s
hypothesis [2, 3]. In the Gompertzian model, smaller tumors
grow faster and so tumor regrowth between treatment cycles is
more rapid when cell kill is greatest. Increased dose density is
achieved by reducing the interval between each dose of
chemotherapy. The cumulative drug dose remains constant,

*Comrespondence to: Dr N. Katsumata, Department of Medical Oncology, Nippon
Medical School, Musashikosugi Hospital, 1-396, Kosugi-machi, Nakahara-ku,
Kawasaki-City, Kanagawa Prefecture, 211-8533, Japan. Tel: +81-44-733-5181;
Fax: +81-44-711-8726; E-mail: nkatsuma@nms.ac.jp

but the same amount of drug is administered over a shorter
period. Mathematical models of tumor growth have provided
the basis for the clinical application of dose-dense
chemotherapy. The Norton-Simon model suggests that
increasing the dose density of chemotherapy will increase
efficacy by minimizing the opportunity for regrowth of tumor
cells between cycles of chemotherapy. This concept has been
applied in adjuvant therapy, in sequential administration of
chemotherapy and in dose-dense administration of
chemotherapy, in particular for breast cancer. The Cancer and
Leukemia Group B C9344 study demonstrated that the
sequential use of paclitaxel following doxorubicin and
cyclophosphamide as adjuvant therapy for breast cancer
improved survival [4]. Weekly paclitaxel as compared with
every-3-weeks administration of paclitaxel improved survival in
two phase III trials of breast cancer [5, 6]. A meta-analysis of
dose-dense chemotherapy in non-metastatic breast cancer
demonstrated a better overall and disease-free survival [7].

dose-dense paclitaxel for ovarian
cancer

The weekly administration of paclitaxel has been investigated
from preclinical studies to clinical trials. The results from some
in vitro studies indicate that increasing the number of short
paclitaxel infusions results in a greater response rate than the
normal 24-h administration period [8]. Preclinical studies have
suggested that the duration of exposure is an important
determinant of the cytotoxic activity of paclitaxel [9]. Adequate
cytotoxicity can be achieved at relatively low concentrations of
paclitaxel, provided that the exposure is prolonged [9, 10]. It

© The Author 2011, Published by Oxford University Press on behalf of the European Society for Medical Oncclogy.
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has also been suggested that in addition to its microtubule-
stabilizing action, paclitaxel may have other cytotoxic effects,
such as inducing apoptosis and inhibiting angiogenesis, which
are even observed at very low concentration levels of paclitaxel
and even under weekly administration [11].

A phase I study conducted at the Memorial Sloan Kettering
Cancer Center by Leiser et al. [12], included 16 relapsed ovarian
cancer patients. Weekly paclitaxel escalating dose of 50-80 mg/m®
and carboplatin AUC 4-6 every 3 weeks were administered.
Febrile neutropenia and grade 4 thrombocytopenia according to
the National Cancer Institute common toxicity criteria were the
dose-limiting toxicities at dose levels 3 and 4 with no mucositis,
nausea, vomiting or peripheral neuropathy observed greater than
grade 2. They recommended weekly paclitaxel 80 mg/m” in
combination with carboplatin AUC 5 every 3 weeks for further
study. Kikuchi et al. [13] conducting a similar phase I trial, in
Japanese patients with advanced non-small cell lung cancer,
recommend a dose of weekly paclitaxel 100 mg/m” on days 1, 8,
and 15 in combination with carboplatin AUC 6 every 4 weeks.

Several phase II clinical trials of dose-dense weekly paclitaxel
and carboplatin administration have shown promising efficacy
and favorable tolerability in women with ovarian cancer [14—
16]. We reported a phase II study of 80 mg/m? paclitaxel and
carboplatin AUC 2, which were administered every week in
recurrent ovarian cancer patients [14]. The objective response
rate was 67% (22/33). Grade 3—4 leukopenia was observed in
25% of patients and grade 3—4 neutropenia in 57% of patients.
However, no patient was given granulocyte-colony stimulating
factor. Febrile neutropenia was not observed. Grade 3
neurotoxicity was observed in 4% of patients. All patients were
treated in the outpatient clinic. In another study, Sehouli et al.
[16] reported weekly administration of 100 mg/m” paclitaxel
and weekly carboplatin AUC 2, and showed substantial activity
and tolerability of this regimen when treating patients in ‘the
primary disease setting. A treatment delay of only 2.8% was
observed and the incidence of grade 3 neurotoxicity was even
lower than that in our study. In addition, Pignata et al. reported
that weekly carboplatin at a dose of AUC 2 and weekly
paclitaxel at a dose of 60 mg/m” on days 1, 8 and 15, every 4
weeks, had a favorable toxicity profile in elderly ovarian
cancer patients, when treated in first line [17].

randomized phase lil trial of
dose-dense weekly paclitaxel in
combination with carboplatin for
advanced ovarian cancer

The Japanese Gynecologic Oncology Group (JGOG) conducted
a randomized phase III trial of dose-dense weekly paclitaxel in
combination with 3-weekly carboplatin for advanced ovarian
cancer [JGOG 3016; New Ovarian Elaborate (NOVEL) trial]
[18].

Patients with stage II-IV epithelial ovarian cancer, fallopian
tube cancer or primary peritoneal cancer were randomly
assigned to receive six cycles of either paclitaxel plus
carboplatin, given on day 1 of a 21-day cycle [conventional TC
(c-TC)] or dose-dense paclitaxel, given on days 1, 8 and 15,
plus carboplatin given on day 1 of a 21-day cycle [dose-dense

viiizo | Katsumata
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TC (dd-TC)]. Both groups received carboplatin at a dose
calculated to produce an AUC of 6 mg-ml/min on day 1 of each
21-day cycle. Carboplatin was given as an i.v. infusion over 1 h.
The conventional therapy group received paclitaxel given as
a 3 hiv. infusion at a dose of 180 mg/m” body surface area on
day 1. In the dose-dense therapy group, paclitaxel was given as
a 1 hiv. infusion at a dose of 80 mg/m” body surface area on
days 1, 8 and 15. The dose of carboplatin was calculated with the
Calvert formula [19], using the creatinine clearance instead of
the glomerular filtration rate (GFR). The creatinine clearance
was calculated with the Jelliffe formula [20]. The treatments
were repeated every 3 weeks for six cycles. Patients with
measurable lesions who had a partial response or a complete
response received three additional cycles of chemotherapy. The
primary endpoint was progression-free survival. Secondary
endpoints were overall survival, response rate and adverse
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events. A total of 600 patients were required to detect a 5-month
prolongation of progression-free survival with an 80% power,
using a two-sided log-rank test, with an o level of 0.05, an
accrual period of 3 years and a follow-up period of 1.5 years.

A total of 637 patients were randomized either to the dd-TC
arm with 312 eligible patients or to the ¢-TC arm with 319
eligible patients. The overall response rate evaluated by classical
World Health Organisation criteria was not significantly
different in both arms (56% versus 53%; P = 0.72).
Progression-free survival was substantially improved in the dd-
TC arm (28 versus 17.2 months; hazard ratio: 0.71; 95%
confidence interval: 0.58-0.88; P = 0.0015; Figure 1). The
overall survival was immature because of lacking sufficient
events at the time of presentation at the American Society of
Clinical Oncology meeting in 2008 [18]; however, the 2-year
overall survival was better in the dd-TC arm than in the ¢-TC
arm of the study (83.6% versus 77.7%; P = 0.049) . Updated
overall survival with a median follow-up of 42 months was
significantly better in the dd-TC arm (72.1%) than in the ¢-TC
arm (65.1%) (P = 0.03 by the log-rank test) (Figure 1) [21].
Early discontinuation of treatment occurred in 165 patients in
the dose-dense regimen group and in 117 patients in the
conventional regimen group. Withdrawal because of toxicity
was higher in the dose-dense regimen group (113 versus 69),
but reasons for dropout were otherwise balanced between the
groups. Neutropenia was the most frequently observed adverse
event [dose-dense regimen, 286 (92%) of 312 patients;
conventional regimen, 276 (88%) of 314 patients]. Compared
with the conventional treatment group, the dose-dense
treatment group had a higher frequency of grade 3 and 4
anemia [214 (69%) versus 137 (44%); P < 0.0001]. Other toxic
effects, including neuropathy, occurred with similar frequencies
in both groups.

carboplatin for Japanese patients

Hematologic toxicity was more frequently observed in the
JGOG trial than in previous trials using the same chemotherapy
doses in Western countries {22, 23]. There are well-known
discrepancies in the observed toxicity of carboplatin-based
chemotherapy between Japanese and Western patients [24],
which can be explained in part by the different techniques used
to assay creatinine. Two techniques are commonly used to
measure serum creatinine levels: (i) the kinetic Jaffe method;
and (ii) the enzymatic peroxidase-antiperoxidase (PAP)
method. The creatinine clearance measured by the PAP method
overestimates the GFR in subjects with normal renal function
[25], and most clinical laboratories in Japan use the PAP
method. Therefore, the carboplatin dose calculated with the
Calvert formula using the PAP method would be overdosed in
the JGOG trial and induce more myelotoxicity. Several
methods to estimate GFR more accurately from serum
creatinine have been proposed [26-29]; however, there is no
global consensus on the best method for assessing renal
function as the basis for determining the dosage of carboplatin.
One should be cautious in interpreting carboplatin-induced
toxicities and take into account the method used to determine
serum creatinine concentrations when using creatinine
clearance estimations with the Calvert formula.
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summary

In conclusion, dose-dense TC is an effective treatment with
improved progression-free survival in patients with advanced
ovarian cancer. Confirmatory studies are ongoing in Western
countries. GOG 262 (trial registration: NCT01167712; Figure 2)
is comparing carboplatin AUC 6 plus 175 mg/m” paclitaxel
given every 3 weeks with carboplatin AUC 6 plus weekly

80 mg/m’paclitaxel given every 3 weeks for suboptimal stage III
or IV ovarian cancer. Additional bevacizumab is an option in
the study. MITO 7 (trial registration: NCT00660842; Figure 3)
is comparing carboplatin AUC 5 plus 175 mg/m® paclitaxel
with weekly carboplatin AUC 2 plus weekly 60 mg/m?
paclitaxel. ICON 8 is preparing to start a three-armed
randomized trial comparing carboplatin AUC 5 plus 175 mg/
m? paclitaxel with carboplatin AUC 5 plus weekly 80 mg/m*
paclitaxel and with weekly carboplatin AUC 1.67 plus weekly 80
mg/m® paclitaxel for stage IC to IV ovarian cancer. It is
reasonable to conclude that if these studies confirm the
Japanese phase III trial data, then weekly paclitaxel
administration is an appropriate strategy to consider in the
standard treatment of advanced ovarian cancer.

GOG262
Am|
Carboplatin AUC 6 q3 wks
R Paclitaxel 175 mg/m? ¢3 wks
A x 6 cycles
Suboptimal N
Stage Ill or IV b
o
Ovarian Cancer | Am i
! Carboplatin AUC 6 3 wks
4 Paclitaxel 80 mg/m? g1 wk
LE} x 6 cycles

Optional* bevacizumab 15 mgikg IV Day 1

beginning with cycle 2 Every 21 Days x 6 followed by
maintenance bevacizumab 15 mg/kg IV day 1

every 21 days

Primary Endpoint: PFS
Accrual: 625 pts
Open Oct. 2010

Figure 2. The GOG 262 study.
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Carboplatin AUC 5 q3 wks
Paclitaxel 175 mg/m2 IV q3 wks
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N
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Open Nov. 2008

Figure 3. The MITO 7 study.
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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 Oncology Group 3016 randomized Phase Il 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 lii study.

Key words: ovarian cancer — intraperitoneal chemotherapy — carboplatin — paclitaxel — dose-dense
chemotherapy

INTRODUCTION 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

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 llor 5.4 weekly dose-dense administration of paclitaxel.

IV when newly diagnosed. A standard treatment strategy for Three large randomized trials have been conducted in the
the advanced ovarian cancer is a maximum debulking  USA and all of them showed improvement of overall survi-
surgery followed by chemotherapy. The standard chemother-  val (OS) and/or progression-free survival (PES) (2—4). US
apy regimen has been a combination of carboplatin at AUC National Cancer Institute and Gynecology Oncology Group
of 5—6 and paclitaxel at 175 mg/m” given intravenously =~ (GOG) conducted a metanalysis and found that

© The Author (2010). Published by Oxford University Press. All rights reserved.
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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
III 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
UMIN000003670 (http:/www.umin.ac.jp/ctr/index.htm).

PROTOCOL DIGEST OF GOTIC-001/JGOG-3019
PURPOSE

This study was designed to prove superiority of IP adminis-
tration of carboplatin over IV 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.

STUDY SETTING

This is a multi-institutional randomized Phase II/III 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.

Jpn J Clin Oncol 2011;41(2) 279

ELiGIBILITY CRITERIA

(1) 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
II 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.

(ii1) 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.
(viii) Age 20 or older.

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

ExcrusioN 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.

(viii) 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, IlI 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 IP arm, the Bard IP 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.

EXPERIMENTAL 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.

NumBER 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.

STUDY DESIGN AND STATISTICAL CONSIDERATIONS

This study was designed as a randomized Phase II/III 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 IT PART (PHASE 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
II patients will be included in the Phase III analysis.

Pruse III 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 IV 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 (373
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
(IL, 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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ANALYSIS METHOD

Pruse III pART: anaLysis SET. 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.

Primary EFFicacy anaLysis.  The PFS curves will be estimated
using Kaplan—Meier method. Non-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.

INTERIM ANALYsts.  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.

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

S4reTY ANALYSIS. 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.

QuALITY 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.

FEasipiLity AnaLysis.  In the Phase II 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.

STUuDY 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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The chemosensitivity of nodal metastases in recurrent
epithelial ovarian cancer

F. Kataoka, H. Tsuda, H. Nomura, T. Chiyoda, E. Tominaga, A. Suzuki, N. Susumu, D. Aoki
Department of Obstetrics and Gynecology, School of Medicine, Keio University, Tokyo (Japan)

Summary

Purpose: In this study, we compared second-line chemotherapy effects of nodal metastases with other metastases sites. Methods:
The medical records of 44 women with recurrent ovarian cancer who received second-line chemotherapy were retrospectively
reviewed. Results: Median age at the time of second-line chemotherapy was 55 years (range: 31-74). Recurrent sites were as follows:
29 patients had a solitary site (abdominal cavity: 8; lymph node: 3; pelvic cavity: 10; liver: 4; tung: 4) and 15 patients had multi-
ple sites In total, the response rate was 30% (CR: 8, PR: 5). The response rate in sensitive cases was higher than in refractory/resis-
tant cases (50% vs 5% p = 0.002). However, age, chemotherapy regimen, histologic type and number of diseases were not related
with chemotherapy effect. In all diseases, response rate tended to be higher in lymph node disease than in the others (44% vs 27%).
In both sensitive and refractory/resistant cases, response rate fended to be higher in lymph node disease. Conclusion: The response
rate for lymph node diseases tended to be relatively high. Further study analyzing survival will be required to conclude the

chemotherapy effect.

Key words: Second-line chemotherapy; Recurrence; Lymph node; Recurrent site.

Introduction

Epithelial ovarian cancer (EOC) is the most lethal
gynecologic malignancy, accounting for 7,000 new diag-
noses and 4,000 deaths annually in Japan. Patients are
usually treated with cytoreductive surgery, followed by
platinum and paclitaxel chemotherapy. The initial
response rate to standard treatment exceeds 70% [1].
Despite initial high responses, the majority of cases expe-
rience relapse, with a median disease-free interval of 18
to 24 months. Some retrospective studies demonstrated a
survival benefit for patients undergoing optimal second-
ary cytoreductive surgery [2-8]. Based on NCCN guide-
lines, secondary cytoreductive surgery may be considered
as a treatment option for clinically focal recurrence after
a disease-free interval > 6 months. Recently, retrospective
studies have shown that secondary cytoreductive surgery
for isolated nodal recurrence is effective [9-12]. Morice
et al. reported that nodal metastases of EOC are chemore-

- sistant lesions {13]. However, Blanchard et al. réported
that good chemotherapy response rates could be obtained
in recurrent nodal metastases [10]}. Thus, it is controver-
sial if chemotherapy is effective for lymph node disease.

Cancer consists of founder cancer cells and stroma
including blood and Iymph endothelial cells, inflamma-
tory cells, immunocytes and macrophages, and fibrob-
Iasts. Recently, the role of stroma is thought to be associ-
ated with tumor progression including invasion or
metastatsis as well as response to therapy [14-16]. In
addition, the chemotherapy effect is thought to be related
to drug delivery status. From these findings, it can possi-
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bly be deduced that chemotherapy effects may differ
among the Iocations of target disease. In this study, we
compared the chemotherapy effect of nodal metastases
with other metastasis sites.

Materials and Methods

Patients

We retrospectively reviewed the medical records of women
with recurrent ovarian cancer who received second-line
chemotherapy Recurrent cases who received surgery were
excluded from the study. Forty-four patients who initiated
second-line chemotherapy between February 1998 and October
2008 were included in this study All patients underwent initial
surgery and primary chemotherapy consisting of a
platinum/taxane regimen. Al patients were followed-up at the
Department of Obstetrics and Gynecology, Keio University
Hospital, Tokyo. Treatment decisions for second-line
chemotherapy were usually made by the attending clinician
Data were collected on age, International Federation of Obste-
tricians and Gynaecologists (FIGO) , histologic type, the extent
and outcome of surgery, prior chemotherapeutic treatments,
recurrent sites, intervals between primary and secondary treat-
ments and overall survival after receiving the second-line drug.

Definition of chemotherapy sensitivity of primary chemotherapy

Refractory, resistant, and sensitive in the first recurrence were
defined as follows. Refractory: partial response, progression or
stable disease on primary chemotherapy; Resistant: complete
remission and relapse < 6 months after stopping primary
chemotherapy; Sensitive: complete remission and relapse = 6
months after stopping primary chemotherapy.

Evaluation of response of second-line chemotherapy

Response was based on two-dimensional measurements of
the lesions on computed tomography (CT) or magnetic reso-
nance imaging (MRI) images. Complete response (CR) was



The chemosensitivity of nodal metastases in recurrent epithelial ovarian cancer 161

defined as no evidence of disease on imaging studies, with nor-
malization of the serum CA125 level. Partial response (PR) was
defined as a > 50% decrease in tumor size. Progressive disease
(PD) was defined as a > 25 increase in tumor size or the appear-
ance of a new lesion. Stable disease (SD) was defined as neither
sufficient shrinkage to qualify for PR nor sufficient increase to
qualify for PD. The CA125 response criteria were not used;
however, patients were not considered as having PR or SD if
there was an increase of CA125.

Statistical analysis

The relationship between response rate or non-PD rate and
chemosensitivity, age, regimen, histology, and disease site were
analyzed by Fisher’s exact testStatistical calculations were per-
formed using SPSS Statistics software version 17.0 for
Windows (SPSS, Chicago, IL).

Results

Patients

Median age at the time of second-line chemotherapy
was 55 years (range: 31-74). Clinical stage and histology
were as follows: clinical stage (I: 5; IL: 3; IIL: 24; IV: 12);
histology (serous: 22; clear cell: 12; endometrioid: 8;
undifferentiated: 2). At first recurrence, 24 patients were
platinum-sensitive and 20 patients were platinum-resist-
ant. Recurrent sites were as follows: 29 patients had a
solitary site (abdominal cavity: 8; lymph node: 3; pelvic
cavity: 10; liver: 4; lung 4) and 15 patients had multiple
sites. Performance status (PS) was zero-one in 40 cases,
and two in four cases at second-line chemotherapy
T'wenty-four patients received a platinum/taxane regimen,
13 patients received cisplatin+irinotecan, four patients
received cisplatin+doxorubicin+cyclophosphamide, and
‘hree patients received irinotecan, doxil or topotecanas
second-line chemotherapy.

Relationships between clinical factors and the response
‘ate or non-PD rate

Relationships between clinical factors and the response
‘ate or non-PD rate of second-line chemotherapy are
shown in Table 1. In total, response rate and non-PD rate
were 30% and 51% (CR: 8, PR: 5, SD: 9), respectively,
The response rate in sensitive cases was higher than in
efractory/resistant cases (50% vs 5% p = 0.002) and the

lable 1. — Effect of second-line chemotherapy.

“Hnical factor CR4PR CR+PR+SD
All cases 30% (13/44) 50% (22/44)
jensitivity  Sensitive 50% (12/24)* 67% (16/24)%*
Refractory/Resistant 5% (1/20)*  30% (6£20)+*
\ge Median > 23% (5/22y 36% (8/22)
Median < 36% (8/22) 64% (14/22)
egimen Mono 0% (0/3) 33% (1/3)
Comb 32% (13/41) 51% (21/41)
Iistology  Serous 41% (9122)  55% (12/22)
Non-serous 18% (4/22) 45% (10/22)
disease site  Solitary 31% (9/29) 48% (14/29)
Multiple 27% (4115)  53% (8/15)

= 0,002, p = *+0.03.

Table 2. — Relationship between chemotherapy response and
recurrent site.

Recurrent site CR+PR CR+PR+SD
All cases
Lymph node 44% (4/9) 89% (8/9)
Other 27% (13/48) 50% (24/48)
Pelvic cavity 15% (2/13) 54% (7113)
Abdominal cavity 41% (7/17) 53% (9/17)
Liver 10% (1/10) 30% (3/10)
Lung 38% (3/8) 63% (518)
Sensitive
Lymph node 100% (4/4) 100% (4/4)
Other 44% (11/25) 64% (16/25)
Pelvic cavity 20% (1/5) 60% (3/5)
Abdominal cavity 55% (6/11) 73% (8/11)
Liver 33% (1/3) 33% (1/3)
Lung 50% (3/6) 67% (4/6)
Refractory/Resistant
Lymph node 0% (0/5) 80% (4/5)
Other 8.7% (2/23) 35% (8/23)
Pelvic cavity 13% (1/8) 50% (4/8)
Abdominal cavity 17% (1/6) 17% (1/6)
Liver 0% (077) 29% (A7)
Luag 0% (0/2) 50% (172)

Table 3. — Relationship between chemotherapy response and
recurrent site in mudtiple recurrent cases.

No. Age Histology Sensitivity Site Response
1 55 Clear Sensitive  Lymph node CR
Abdominal cavity CR
2 62 Clear Resistant  Liver SD
Pelvic cavity SD
3 36 Clear Sensitive  Lymph node CR
Liver CR
Lung CR
4 62 (lear Sensitive  Abdominal cavity SD
Lung SD
5 53 Serous Sensitive  Pelvic cavity PD
Liver PD
6 50 Clear Resistant ~ Pelvic cavity PD
Abdominal cavity PD
7 57 Clear Resistant ~ Abdominal cavity PD
Liver PD
8§ 38 CEndometrioid Resistant Liver PD
Lung SD
9 63 Clear Resistant  Abdominal cavity CR
Liver Sb
10 31 Endometrioid Resistant Lymph node SD
Lung PD
11 52 Serous Resistant  Lymph node SD
Abdominal cavity PD
12 56 Serous Resistant Lymph node (PAN)  SD

Lymph node (virchow) SD

non-PD rate in sensitive cases was higher than in refrac-
tory/resistant cases (67% vs 30% p = 0.03). However,
age, chemotherapy regimen, histologic type and number
of diseases were not related with the chemotherapy
effect.

Relationship between chemotherapy response and
recurrent site

The relationship between response rate or non-PD rate
and recurrent sites is shown in Table 2. In all diseases, the
response rate and non-PD rate tended to be higher in



