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HIGHLIGHTS

= A phase 2 study with oral etopocide and IV irinotecan for 60 pts (14 elderly) with platinum-resistant ovarian cancer
« The response rate, PFS, and OS was 21.7% (less than boundary), 4.1 and 11.9 months, respectively.
» Febrile neutropenia and possible TRDs occurred in 11 (4 elderly) and 3 (2 elderly) pts, respectively.

ARTICLE INFO ABSTRACT

Article history: Objective. To assess the safety and efficacy of the combination of oral etoposide and intravenous irinotecan in
Received 14 August 2014 patients with platinum-resistant and taxane-pretreated ovarian cancer.

Accepted 24 October 2014 Methods. Eligible patients (age, 20-75 years; platinum-free interval, <28 weeks) with an adequate organ

Available online xxxx

Keywords:

Ovarian cancer

Platinum resistant

Taxane pretreated
Combination chemotherapy
Irinotecan

Oral etoposide

function received oral etoposide (50 mg/m? once a day) from day 1 to day 21 and intravenous irinotecan
(70 mg/m?) on days 1 and 15. The regimen was repeated every 28 days up to 6 cycles. The primary endpoint
was the response rate (RR) with a threshold of 20%. The response was evaluated according to RECIST 1.0 and Gy-
necologic Cancer Intergroup CA-125 Response Definition, and toxicities were evaluated according to CTCAE ver-
sion 3.0. This trial was registered at UMIN-CTR as UMINO00001837.

Results. Between April 1, 2009 and january 20, 2012, 61 patients were enrolled. Sixty patients were eligible. 1
CR and 12 PRs were confirmed; RR was 21.7% (p = 0.42, the exact binomial test). PFS and OS were 4.1 and
11.9 months, respectively. Major toxicities of >grade 3 were neutropenia (60%), anemia (36.7%), thrombocyto-
penia (11.7%), febrile neutropenia (18.3%), fatigue (13.3%), anorexia (11.7%), and nausea (11.7%). Three patients
died from treatment related death (interstitial pneumonia, a pulmonary embolism, and DIC due to infection).
Two of these patients were aged >65 years.

Conclusions. Oral etoposide and intravenous irinotecan had a moderate RR but did not meet the primary end-
point. Because of toxicity, we do not recommend this regimen outside of clinical trials, In particular, when con-
sidering this regimen for elderly patients, extreme caution is advised.

© 2014 Published by Elsevier Inc.
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Introduction

Ovarian cancer is the most lethal gynecological cancers in Japan. The
standard first-line chemotherapy regimen is carboplatin plus paclitaxel
[1,2]. Although the first-line chemotherapy is effective, more than 60% of
the patients with advanced-stage cancer die of recurrent disease. After re-
lapse, the choice of second-line chemotherapy depends on the platinum-
free interval (PFI), which is a predictive factor of the effect of repeating
platinum agents. The cutoff point of PFI is generally 6 months. Patients
who experience recurrence within 6 months after previous chemotherapy
are regarded as platinum resistant and receive subsequent line chermother-
apy with a single agent, such as pegylated liposomal doxorubicin [3],
topotecan [3], or gemcitabine [4]. When administered as monotherapy,
many cytotoxic agents have shown activity against recurrent ovarian
cancer; however, response rates (RRs) are generally low, such as 6-12%
[3,4], and the responses last for a short duration because of resistance to
monotherapy. Combination chemotherapy may circumvent this resistance
and halt disease progression because a lower dose of two drugs with
different mechanisms may reduce toxicity and enhance efficacy [5].

Irinotecan, a semisynthetic derivative of camptothecin, is a prodrug
with little inherent inhibitory activity against topoisomerase [ and is
converted by carboxylesterases to its more active metabolite, SN-38
(7-ethyl-10-hydroxycamptothecin). In vitro, SN-38 is 250-1000 times
more potent than irinotecan as a topoisomerase inhibitor. For
platinum-resistant patients, irinotecan shows modest activity [6-8] as
monotherapy when administered once a week, once every 2 weeks,
and once every 3 weeks.

Etoposide is a semisynthetic glucosidic derivative of podophyllotoxin
[9]. Intravenous etoposide has been tested in two phase II trials and has
shown a relatively low RR (0% and 8.3%) [10,11] in patients with recur-
rent ovarian cancer. In contrast, oral etoposide has shown better effica-
cy, with RR of 26.8% in patients with a platinum-resistant relapse of
ovarian cancer [12].

Topoisomerase 1 inhibitor treatment induces an increase in the
S-phase cell population with an increase in topoisomerase Il mRNA ex-
pression. Thus, topoisomerase [ inhibitor can modulate topoisomerase II
levels to enhance the effect of topoisomerase II inhibitors [13,14].

Eder et al. reported the results of an in vivo study. They showed that
a combination of irinotecan and etoposide has a synergistic effect
according to both a tumor excision assay and a tumor growth delay
assay [15]. A phase [ trial of topotecan and oral etoposide revealed se-
vere myelosuppression but promising efficacy against platinum- and
taxane-pretreated ovarian cancer [16].

The dose limiting toxicity of irinotecan is diarrhea, different from that of
topotecan (myelosuppression). Accordingly, combining etoposide with
irinotecan may improve the risk-benefit balance of dual inhibition of topo-
isomerase. The results of a phase I trial of this combination in patients with
platinum-treated advanced epithelial ovarian cancer were reported at
ASCO 2002 [17]. The recommended dose for a further study was as follows:
oral etoposide 50 mg/m?/day on days 1-21 and intravenous irinotecan
70 mg/m? on days 1 and 15. The regimen was repeated every 4 weeks.

In this phase I trial, four objective responses [2 complete responses
(CRs) and 2 partial responses (PR)] were achieved among 24 patients,
including 1 PR in clear cell carcinoma. Nishio et al. reported the results
of a feasibility study in patients with platinum- and taxane-resistant ovar-
ian cancer; the study was conducted by selected hospitals in Tohoku and
Kyushu districts in Japan [ 18]. RR, time to progression, and overall survival
(0S) were 44%, 9 months, and 17 months, respectively. This promising
result led us to undertake a nationwide phase I trial.

Methods
Patients

Eligible patients (age, 20-75 years) had progressive or recurrent
epithelial ovarian cancer, tubal cancer, or peritoneal cancer, with PFI

{(measured from the most recent platinum-containing regimen)
of <28 weeks and a history of taxane treatment. The eligibility
criteria included a measurable disease according to the Response
Evaluation Criteria in Solid Tumors (RECIST 1.0) or a non-measurable
disease meeting the GCIG CA-125 response definition [19]. Measurable
lesion was defined as maximum tumor diameter of 20 mm or larger in
CT with a slice of 6-10 mm or that of 10 mm or larger in CT with a slice
<5 mm. Patients must be able to eat and drink without requiring paren-
teral nutrition. Other criteria included ECOG performance status, 0~2;
absolute neutrophil count, =2000/uL; platelet count, >100,000/uL;
serum creatinine, <1.5 mg/dL, total bilirubin, <1.5 mg/mL; and aspar-
tate aminotransferase (AST), <100 IU/L. The patients were excluded
if they had prior irinotecan, topotecan, or etoposide treatment; prior
radiation; uncontrolled hypertension; a history of myocardial infarction
or heart failure within 6 months; current unstable angina; mental
illness or mental symptoms that would affect the participant's decision
to participate; pregnancy or lactation; bowel obstruction; chemotherapy
or a surgical procedure within 28 days; continuous systemic steroid;
an active bacterial or fungal infection with a fever of >38.5 °C;
hormonal or biological therapy within 14 days; malignancy within
5 years (except carcinoma in situ or intramucosal cancer); drainage
of effusion, or ascites within 28 days; effusion or ascites to be drained at
registration; pulmonary embolism or a history of pulmonary embolism
with deep vein thrombosis requiring treatment.

Treatment

The patients received oral etoposide at 50 mg/m? (for patients with
body surface area <1.0, 1.0-<1.5, 1.5-<2.0, or >2.0 m?: 25, 50, 75, or
100 mg/day, respectively) once a day from day 1 to day 21, and received
intravenous irinotecan (70 mg/m? over 90 min) on days 1 and 15. The
regimen was repeated every 28 days up to 6 cycles until disease
progression, unacceptable toxicity, or patient refusal occurred.

To begin the subsequent cycle, the pretreatment absolute neutrophil
cell and platelet counts, AST, total bilirubin, and serum creatinine
were >1000/uL, 10 x 10%/4L, <100 IU/L, <1.5 mg/dL, and <1.5 mg/dL,
respectively. Other criteria to begin the subsequent cycle included
non-hematological toxicities (nausea, vomiting, anorexia, diarrhea,
fatigue, fever, febrile neutropenia, and infection) < grade 1, constipation
<grade 2, and no G-CSF within the last 2 days. Treatment modification
criteria are listed in Appendix A1-2.

Endpoints

The primary endpoint was RR in all eligible patients. In patients with
a measurable lesion, the response was evaluated according to RECIST
1.0 [20] and reviewed by independent radiology review. In patients
with a non-measurable lesion, the response was assessed according
to Gynecologic Cancer Intergroup CA-125 Response Definition [19].
To calculate RR, the sum of the number of responders was divided by
the number of all eligible patients. The secondary endpoints were
progression-free survival (PFS), OS, and adverse events. OS is defined
as days from registration to death from any cause. OS was censored on
the last day of follow-up when a patient was alive. PFS is defined as
days from registration to disease progression (radiological, CA-125, or
symptomatic) or death from any cause. PFS was censored on the latest
day when the patient was alive without any evidence of progression.

Study design and statistical analysis

This study was a phase II trial with a two-stage design according to
the Southwest Oncology Group (SWOG) [21]; we intended to evaluate
this regimen as a test arm for a subsequent phase IIl trial. We assumed
that the expected value of the primary endpoint was 35% and the
threshold value was 20%. In this situation, the sample size ensuring at
least 80% power with a one-sided alpha of 0.05 was 55 participants.




