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Abstract

Background—Phase I1 trials suggest that prolonged intravenous (1V) infusion of the
topoisomerase-1 inhibitor topotecan may be less toxic than when given by standard 1V bolus 5-
day administration. Oxaliplatin exhibits efficacy in platinum- pretreated disease and shows
preclinical synergy with topoisomerase-1 inhibitors. We sought to determine the efficacy and
safety of oxaliplatin plus infusion topotecan in recurrent platinum-pretreated ovarian cancer.

Methods—~Patients with recurrent epithelial ovarian, fallopian tube, or primary peritoneal
cancers previously treated with 1-2 prior regimens including a platinum and taxane received
oxaliplatin (85 mg/m? day 1, 15) and topotecan (0.4 mg/m2/day) by continuous IV infusion over
14 days every 4 weeks. The primary objective of the trial was to estimate the objective response
rate in platinum-resistant disease (stratum I) and in platinum-sensitive disease (stratum I1).
Toxicities were assessed in all patients.

Results—Thirty-eight patients received 144 cycles of therapy (median 4, range 1-6). The most
common grade 3/4 toxicities included thrombocytopenia (37% grade 3, 19% grade 4), neutropenia
(37% grade 3, 11% grade 4) and anemia (15% grade 3). Response occurred in 4 of 19 patients in
stratum | (21%, 95% confidence intervals [CI] 6%, 46%) and 9 of 19 patients in stratum Il (47%,
95% CI 24%, 71%). Three in each stratum had lengthy complete responses.

Presented in part at the American Society of Clinical Oncology June 2010 Meeting
Disclosures: The authors report no disclosures or conflicts of interest.
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Conclusions—Biweekly oxaliplatin plus a 14-day continuous IV infusion of topotecan, given
monthly, is an active regimen in platinum-pretreated ovarian cancer and merits additional
evaluation.

Introduction

Epithelial carcinoma of the ovary, fallopian tube, or peritoneum is the fifth leading cause of
cancer death among women in western countries (: 2). Most patients present with advanced
stages: 75% of patients are stage 111 or IV at diagnosis with only 18% of stage IV patients
expected to be alive 5 years after diagnosis (3). Carboplatin and paclitaxel have become the
current standard first-line chemotherapy treatment after optimal debulking surgery. While
this treatment yields high response rates, the disease usually recurs (9. New salvage
therapies are needed, particularly for ovarian cancer that is platinum-resistant (usually
defined as a platinum free interval of less than 6 months).

Oxaliplatin, a DACH (diaminocyclohexane) substituted platinum, creates DNA-platinum
adducts bulkier and more hydrophobic than cisplatin, that are not easily excised by DNA
mismatch repair mechanisms ©). In addition, ovarian cell lines resistant to cisplatin and
carboplatin can still be sensitive to oxaliplatin (®). In fact, oxaliplatin has been shown to have
some activity in both platinum-sensitive and platinum-resistant disease (7).

In an earlier study with a 21-day topotecan infusion in heavily pretreated ovarian cancer
patients we obtained an overall response rate (ORR) of 38% (CR 24%) with a favorable
toxicity profile 8- 9. Continuous infusion topotecan was shown to cause increased enzyme
depletion of topoisomerase-I, the target of topotecan (9. In subsequent studies of continuous
topotecan infusion combined with cisplatin as first-line therapy 19 or with pegylated
liposomal doxorubicin in pretreated patients (11), the regimens were found to have
considerable anti-tumor activity but with myelosuppression often dose-limiting. In a
subsequent phase | study, continuous topotecan was coupled with oxaliplatin for patients
with previous treated ovarian cancer (12): it was given by continuous IV infusion over 14
days and combined with oxaliplatin given on days 1 and 15 every 28 days. A recommended
phase 11 dose for both oxaliplatin (85 mg/m?) and topotecan (0.4 mg/m?/day x 14 days)(12)
was defined. This regimen was tolerable and less myelosuppressive than in the preceding
study of topotecan combined with cisplatin 10:12) in a less pretreated population; objective
responses were observed at all dose levels: six of 22 patients (RR 27%, 95% confidence
intervals 11%, 50%) with platinum-pretreated disease, and five of the responses were
complete. Therefore, we sought to initiate this phase Il trial and explore its activity in this
recurrent setting stratified by whether these were considered platinum-sensitive or platinum-
resistant.

Materials and Methods

Patients

This was a single arm non-randomized phase 11 trial with the primary objective of assessing
response rates stratified separately in platinum-resistant, and platinum-sensitive cohorts. A
two-stage design was applied in each stratum with response rates after 2 cycles of treatment
as a criterion for going on to a second stage (see statistical considerations). Stratum |
(platinum-resistant) included patients recurring after a disease-free interval following
platinum-based therapy of less than or equal to 6 months and/or progression on a platinum-
containing regimen. Stratum Il (platinum-sensitive) included patients with a disease-free
interval following platinum-based therapy of greater than 6 months. Patients had
histologically or cytologically proven, previously treated, epithelial ovarian, primary
peritoneal, or fallopian tube cancer. Eligibility criteria also included age = 18 years old,
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minimum life expectancy of 4 months, and a Karnofsky Performance Status >/= 70.
Adequate hematopoietic (absolute neutrophil count >/=1500/mm3, platelet count >/=
100,000/pL), hepatic [bilirubin <1.5 times the institutional upper limit of normal (IULN) or
aspartate and alanine aminotransferases <2.5 times the IULN (unless liver metastases were
present and documented at baseline by radiographic images, and then the patient was
eligible unless these levels were > 5 times the IULN)], and renal (creatinine <1.5 times the
IULN and creatinine clearance >40) function was also required. Growth factors were only
used if a patient was hospitalized for febrile neutropenia; otherwise patients were delayed.

Measurable or evaluable disease was required as defined by the RECIST criteria, version
1.0 13), Measurable disease was characterized as lesions reproducibly measurable in one
dimension according to RECIST criteria. Evaluable (non-measurable) disease included
CA125 levels >50 U/ml on two occasions at least one week apart. The number of allowed
prior chemotherapy regimens were two: the initial (required) taxane- and platinum-based
regimen (including intraperitoneal or IV consolidation) and an additional non-platinum and
non-topotecan chemotherapy regimen. In addition, any number of biologic therapies were
permitted.

Patients with measurable disease were assessed using RECIST criteria for determination of
response/progression. Patients with evaluable disease were assessed for response/
progression by using the Gynecologic Cancer Intergroup Committee (GCIC) including
CA-125 measurements (14). Patients with elevated CA-125 at entry were considered to have
a partial response if the CA-125 decreased by >50% but remained above the upper limit of
normal range (35 U/ml) and confirmed on a subsequent determination at least one month
later. Patients with an abnormal baseline CA-125 decreasing to the normal range confirmed
one month later were considered to have a complete response. Progressive disease (PD) was
defined on the basis of a confirmed doubling of CA-125 levels from the upper limit of
normal or the nadir CA-125 level, confirmed one month later. Stable disease included any
CAL125 change that did not fit the definition of PD, PR, or CR. In patients with both
measurable and evaluable disease, the overall clinical response was the worst of the two
confirmed observed responses (3. 15),

Oxaliplatin 85 mg/m?2 was given as a 2 hour infusion on Day 1 and Day 15 of each 4 week
cycle. For patients with a creatinine clearance > 60, topotecan 0.4 mg/m?/day was given as a
continuous infusion for 14 days beginning on Day 1. Topotecan was administered by
Computerized Ambulatory Drug Delivery (CADD) pump in 50 ml of D5W for the correct
dose to be infused at 6 ml/day x 7 days with weekly cassette changes. For patients with a
creatinine clearance between 40 — 60 ml/min, the topotecan starting dose was 0.3 mg/m?/
day. Therapy consisted of a maximum of six four-week treatment cycles. Treatment was
discontinued at disease progression. During treatment, disease response was assessed every
two treatment cycles.

Dose modifications

New cycles were not started until the neutrophil count was >= 1,500/mm? and platelet count
was >= 100,000/pL, recovery from mucositis or diarrhea to grade 1 or less had occurred, as
well as recovery from skin toxicity to grade 1 or less. If the Day 1 dose of oxaliplatin was
held, then topotecan was also held. Day 8 topotecan infusion was interrupted for ANC <500/
pL, platelets < 50,000/uL, or a grade 3 nonhematologic toxicity. Day 15 oxaliplatin dose
was given only if ANC >1.0/mm3 and platelets > 100,000/piL.
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Statistical considerations

For each stratum, the minimax two-stage design for phase 1 clinical trials was used to
determine sample size (16). For stratum I, a response rate at 2 cycles of at least 20% would
justify further study of this treatment regimen whereas a rate of 5% or less would be
considered uninteresting. The sample size at first stage for stratum | was set at 13, where 1
or more responses observed at 2 cycles would warrant continuing to the second stage with
an additional 14 patients. Four or more responses observed at 2 cycles among the total of 27
patients from both stages would be considered sufficiently active to warrant further study in
future trials. For this design the alpha error probability was 0.05 and the beta error
probability was 0.20. For stratum 11, a response rate at 2 cycles of at least 30% would justify
further study of this treatment regimen whereas a rate of 10% or less would be considered
uninteresting. The first stage was set at 15, where 2 or more responses observed at 2 cycles
would warrant continuing to the second stage with an additional 10 patients. Six or more
responses observed at 2 cycles among the total of 25 patients from both stages would be
considered sufficiently active to warrant further study in future trials. For this design the
alpha error probability was also 0.05 and the beta error probability was 0.20. The
probabilities for early closure of stratum I with a true response of 5% was 0.51 for stratum I,
and for early closure of stratum 11 with a true response rate of 10% was 0.55. We sought
substantial improvements in baseline (i.e., topotecan alone) expectations upon adding
oxaliplatin. The best data for the activity of topotecan in relation to platinum sensitivity
comes from the second-line trial of Gordon et al comparing topotecan with Doxil17), We
assumed that baseline topotecan response would be lower because of the additional lines of
therapy, particularly in the platinum-sensitive stratum. The overall response rate was
estimated in each stratum, with an exact 95% confidence interval. Patients with PD status at
the time of assessment along with patients who did not complete 2 cycles of treatment were
considered as non-responders. Time to progression (TTP) was calculated in each of the
strata from the first date on study to date of progression or death (any cause) whichever
occurred first. Any patient with PD, either by RECIST or CA125 criteria, before or after 2
cycles was counted as an event. For the purposes of the statistical analysis, the date of the
actual scan (using RECIST) or blood test (using CA-125) were used as date of progression;
a patient alive and progression-free at the end of study was censored. All treated patients
were included in Kaplan-Meier analyses and patients alive and progression-free at the end of
study were censored. The Kaplan-Meier method was used to plot the TTP curve and to
estimate the median TTP with a 95% Confidence Interval (based on the sign test) in each of
the two strata. Overall survival (OS) was also calculated from the date on study to date of
death (any cause).

Informed consent and regulatory approval

Results

The study was reviewed and approved by the Cancer Evaluation Therapy Program of the
National Cancer Institute (P56317), and by the institutional review board (IRB) at each
participating institution (ClinicalTrials.gov identifier NCT00313612).

Patient characteristics

Thirty-eight patients entered the study between January 2006 and March 2010 at 3
institutions, and their characteristics are shown in Table 1. Nineteen patients were enrolled
in stratum I (platinum-resistant) and 19 in stratum 11 (platinum- sensitive). The median age
was 60 (range, 38 to 80 years). Nineteen patients had 1 prior regimen and 19 patients had 2;
32 patients had epithelial ovarian cancer, 4 had primary peritoneal cancer and 2 patients had
fallopian cancer.
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Toxicity

The 38 treated patients received 144 cycles of therapy. The median number of treatment
cycles was 4 (range 1-6 cycles). Reasons for discontinuing therapy included toxicity, patient
preference to not have a pump, and progression of disease. Eight patients discontinued
before 2 cycles (4 for predefined toxicity, 3 by patient/physician choice, 1 had progressive
disease). Twenty-seven patients had day 15 oxaliplatin held at least once, 13 patients
required dose reductions, and 30 patients had treatment delays, mainly for
thrombocytopenia. No patients had neutropenic fever.

Hematological toxicities were the most common adverse events. Both hematological and
nonhematological toxicities are shown in Table 2. The most common grade 3 and 4
toxicities included thrombocytopenia (21% grade 3, 18% grade 4), neutropenia (26% grade
3, 13% grade 4) and anemia (13% grade 3). Five patients in the platinum resistant group
received a total of 14 units of packed red blood cells and 1 patient received platelet
transfusions. Four patients in the platinum sensitive group received a total of 8 units of
packed red blood cells and two patients each received platelet transfusions. After three
patients required platelet transfusion we noted that among patients entered there were 3 with
a creatinine clearance between 40-60 ml/min, two of whom developed grade 4
thrombocytopenia. Accordingly, the protocol was amended to decrease the dose of
topotecan to 0.3 mg/m2/day in patients with borderline decreases in renal function.
However, all patients enrolled after the amendment had creatinine clearances >60.

Response data

The response data are shown in Table 3. Activity after cycle 2 assessments to proceed to a
second stage were met for both strata (2 CR and 2 PR of 13 for stratum I, and 2 CR and 6
PR out of 15 in stratum I1). Response eventually occurred in 4 of 19 patients in stratum |
(21%, Exact 95% confidence intervals [CI] 6%, 46%) and 9 of 19 patients in stratum 11
(47%, Exact 95% CI 24%, 71%). Noteworthy were 6 complete responses out of 38 patients
(16%) with 3 CRs that were eventually documented in each stratum, with 1 CR in each
having taken place at subsequent reassessments in responding patients. In stratum I, a patient
was lost to follow-up 8 months after achieving a CR after completing treatment; while the
two other patients showed progression at 8 months in one, and continued CR at 57 months in
the other. The PR in this stratum lasted 5 months, whereas 7 were stable 3 to 7.5 months and
an additional patient for 18 months. In the platinum sensitive stratum two of the CRs lasted
13 months each, and one remains in CR 64 months after protocol treatment. In these
platinum-sensitive patients five PRs lasted from 5, 6, 14, 16, and 19.5 months, and a sixth
PR patient refusing further assessments at 16 months. Stable disease was documented to last
3, 4, 14, and 15.5 months before progressing. Informal analysis of these data (readily
available to the lead investigator) indicated sufficient activity including complete responses
to encourage further exploration of this regimen in either stratum. Accordingly, with
sufficient tolerance data and upon reaching this conclusion, we decided to close the study
before reaching the original target accruals (27 in stratum | & 25 in stratum I1).

Time to progression and overall survival

The median time to progression (TTP) in stratum | was 6.3 months (95% ClI: 2.6, 7.1) and in
stratum 11 was 12.6 months (95% CI: (4.3, 16.2). The median overall survival (OS) in
stratum | was 15.9 months (95% CI: 9.7, NA) and in stratum Il: 22.7 months (95% CI: 15.5,
37.5).
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Discussion

Previous phase I trials of oxaliplatin and topotecan in recurrent ovarian cancer found
maximum tolerated doses at less than the individual fully tolerated doses for both topotecan,
using the bolus schedule, and oxaliplatin (8. 19), The dose limiting toxicities were
neutropenia, thrombocytopenia, and diarrhea. Our group had previously conducted a phase |
trial of single agent low-dose continuous infusion of topotecan which showed a twenty-one
day topotecan infusion was well tolerated at 0.53 mg/m2 (12), The dose limiting toxicity was
hematologic, most significantly, thrombocytopenia. In addition, a phase I study of
combining topotecan infusion with bolus cisplatin in the first line treatment of ovarian
cancer showed similar endpoints as taxane and platinum combinations but with greater
hematologic toxicity (1), To attempt to gain the same effect with less toxicity, a phase |
study combining infusion topotecan with bolus oxaliplatin was performed which showed no
grade 4 hematologic events and resulted in a recommendation for phase Il studies to use
topotecan 0.4 mg/m? on days 1-15 and oxaliplatin 85 mg/m?2 on days 1 and 15 (2) which
was used in this study. The combination of oxaliplatin and continuous infusion topotecan in
the current phase Il study has now yielded TTP and OS rates that compare favorably with
other combination regimens. In this study we found median TTP of 6.3 and 12.6 months
with median OS of 15.9 and 22.7 months for the platinum-resistant and -sensitive strata
respectively, which compare favorably to the reported outcomes above. In this study, the
main cause of treatment delay was hematologic, mainly thrombocytopenia. Thirty nine
percent of patients had grade 3 or 4 thrombocytopenia. While myelosuppression was
frequent, it did not cause clinical complications and was easily managed with dose
modification.

Many combinations have been tested in both the platinum-sensitive and platinum-refractory
setting. In platinum-sensitive patients, carboplatin-containing doublets have been compared
to carboplatin alone and to other doublets. A randomized phase 111 study of gemcitabine plus
carboplatin vs. carboplatin in platinum sensitive patients showed improvement of PFS (8.6
months vs. 5.8 months) versus carboplatin alone (19). Also, a phase II trial with gemcitabine
and epirubicin in second line treatment for relapses occurring after less than 12 months
showed a response rate of 42% with a median TTP of 7.2 months. The response rate and
median duration of responses were 37.5% in the platinum-resistant patients and 50% and 8.8
months in the platinum sensitive patients. Fifty six percent of patients had grade 3 or 4
neutropenia 29). In a group of platinum resistant patients, a combination of gemcitabine and
oxaliplatin showed a PFS and OS of 4.6 months and 11.4 months, respectively. The rate of
grade 3-4 neutropenia was 33% (21). Therefore, re-treating with a regimen containing a
platinum agent has shown a wide range of response rates (22) and further emphasized in a
pooled analysis of the AGO-OVAR and ICON studies that demonstrated that paclitaxel plus
platinum was an improvement over platinum alone both in progression free survival and
overall survival (23). The CALYPSO study has now shown a longer PFS when liposomal
doxorubicin with carboplatin is compared to paclitaxel and carboplatin in these platinum
sensitive patients (11.3 vs. 9.4 months) (24 25), and the OCEANS study indicates a
lengthening of PFS when bevacizumab in combination with carboplatin and gemcitabine for
platinum sensitive patients (12.4 months vs. 8.4 months)(26).

In platinum-resistant disease paclitaxel, pegylated liposomal doxorubicin (PLD),
altretamine, and topotecan are approved by the US Food and Drug Administration (FDA)
for second line use(!”). Randomized data to support one regimen over another is lacking;
however, the recent AURELIA trial data indicates best response rates and PFS are obtained
when bevacizumab is added to paclitaxel, pegylated liposomal doxorubicin, or topotecan,
with the combination with paclitaxel providing the most favorable data [(bevacizumab
+chemotherapy vs. chemotherapy) ORR: 30.9 vs. 12.6; PFS: 6.7 vs. 3.4 months] (7).
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In summary, the results of the current study lead us to conclude that this regimen should be
studied further in both strata. Nevertheless, toxicity and practical issues must also be
resolved to pursue such studies: about 20% of patients experience severe, mostly
hematologic toxicities. After noting greater toxicity in patients with glomerular filtration
rates calculated to be less than 60, the protocol was amended to decrease the dose of
topotecan to 0.3 mg/m2/day in such patients; however, all patients enrolled after the
amendment had creatinine clearances >60. While the response rates and OS are
encouraging, further studies would require dosage adjustments to decrease hematologic
toxicity. Treatment dose modifications and delays for grade 3 or 4 thrombocytopenia were
required in 39% of patients. While such myelosuppression was frequent, only rarely did it
lead to hospitalization or transfusions and could be managed with dose modifications. The
use of prolonged infusion for topotecan is another practical issue that must be addressed in
planning future trials. We conclude that in both platinum-sensitive and platinum-resistant
settings, this novel regimen combining continuous infusion topotecan with oxaliplatin has
encouraging activity and relatively similar or more favorable outcomes when compared to
other regimens for recurrent ovarian cancer after platinum-based therapy.
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Characteristics of enrolled patients.

Table 1

Stratum | (platinum resistant)

Stratum |1 (platinum sensitive)

Age
Median 61 (38-80) 59 (40-71)
Range
ECOG PS
0 9 13
1 10 6
# of prior regimens
1 12 7
2 7 12
Histology
Ovarian 18 14
Primary peritoneal 1 3
Fallopian tube 0 2
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Table 2

Toxicities of Treatment.

Grade 3/4 Toxicities

All treated patients (n = 38)

Platinum resistant | Platinum sensitive | Incidence of each toxicity asa % of thetotal
Hematologic
Febrile neutropenia 0 0 0%
Neutropenia grade 3 2 8 26.3 %
Neutropenia grade 4 1 4 13.1%
Anemia grade 3 4 1 13.1%
RBC transfusion 5 4 23.6 %
Thrombocytopenia grade 3 2 6 21%
Thrombocytopenia grade 4 3 4 18.4 %
Platelet transfusion 1 2 7.8%
Nonhematologic
Diarrhea grade 3 0 1 2.6 %
Fatigue grade 3 1 2 7.8%
Constipation grade 3 1 1 5.2%
Elevated AST & ALT 1 0 2.6 %

Int J Gynecol Cancer. Author manuscript; available in PMC 2014 November 01.

Page 10



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Stein et al.

Responses by stratum”

Table 3

Platinum Resistant

Platinum Sensitive

No. 19 19
Complete Response (CR) 3 3
Partial Response (PR) 1 6
Stable Disease 8 4
Disease Progression 4 1

Response rate (CR + PR)

21% (95% CI 6%, 46%)

47% (95% CI 24%, 71%)

*
see text for duration of response
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