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Objective—Survival in women with recurrent or metastatic cervical cancer remains poor. More
effective and less toxic regimens are needed. Cisplatin is an effective radiosensitizer, but its single
agent activity in recurrent cervical cancer, especially after prior cisplatin exposure, is disappointing,
with a response rate of only 13%. Oxaliplatin has preclinical activity in cisplatin-resistant tumors
and may have synergic activity when combined with paclitaxel. Our objective is determine the
efficacy and toxicity of paclitaxel and oxaliplatin in patients with recurrent or metastatic cervical
cancer.

Methods—~Patients with histologic confirmation of primary metastatic or recurrent cervical cancer
not amenable to surgical management were eligible. Treatment consisted of paclitaxel 175 mg/m?
IV and oxaliplatin 130 mg/m? IV every 21 days. The primary endpoints were toxicity, recorded every
cycle, and response, determined by RECIST criteria were assessed every 9 weeks, with subsequent
confirmation as required. Sample size determinations were made using a Simon's two-stage design
with a projected overall response proportion of 13% with cisplatin alone. Survival rates were
calculated with Kaplan-Meier methods.

Results—Of the 35 patients enrolled, 32 were evaluable. The median age was 56(27-78); 30 had
had prior radiation (23 concomitant with cisplatin). Patients completed a mean of 4.2 cycles (1-11).
There were 2 complete and 5 partial responses for a total response rate of 7/32 (22%; 95% CI:
9.3%-40.0%). Eight patients had stable disease for an overall clinical benefit rate of 15/32 (47%;
95% Cl: 29.1% - 65.3%). The mean time to best response was 13.5 weeks (95% C.1.: 10.6, 16.4).
The mean progression-free survival was 21 weeks (95% C.1.: 14.7, 27.2) and mean overall survival
was 52.1weeks (95% C.1.: 39.4, 64.8). A total of 135 cycles were administered. There were 28
(20.1%) grade 3/4 hematologic toxicities and 46 (34.1%) grade 3/4 non-hematologic toxicities, which
were predominantly sensory neuropathy. There were 13 treatment delays, 4 dose reductions, and no
treatment-related deaths.

Conclusions—The combination of paclitaxel and oxaliplatin is an effective regimen in patients
with recurrent or persistent cervical cancer including a majority previously exposed to cisplatin.
Further study and comparison with other platinum-based regimens is warranted.

Introduction

Cancer of the uterine cervix is the most common cause of gynecologic cancer deaths
worldwide. In the United States, there was an estimated 11,270 cases of cervical cancer and
4070 cancer deaths in 2009 [1]. In addition to the mortality associated with this disease,
advanced cervical carcinoma is also associated with significant morbidities including renal
failure, liver metastases, complex fistulas, and painful bony metastases.

Concomitant chemoradiotherapy has been shown to improve survival in women with locally
advanced disease[2]. However, chemotherapy, particularly cisplatin-based regimens, for
metastatic disease has not led to major improvements in clinical outcome and is associated
with high rate of severe toxicities [3]. Of the cytotoxic drugs which have been evaluated,
cisplatin is the most active agent. A randomized trial of cisplatin versus the combination of
cisplatin and paclitaxel did demonstrate improved response rates and progression-free survival
for the combination, but no impact on survival, which remained in the 8-9 month range even
in patients who had largely not been treated with prior cisplatin [4]. Subsequent studies have
shown lesser response rates to cisplatin in patients previously exposed to cisplatin as a
radiosensitizer, and suggested that topotecan when added to cisplatin enhances the response
and survival rates [5]. More recently, a comparison of various cisplatin-based doublets have
yielded no differences in outcome, and again suggest that prior cisplatin exposure blunts
response rates [6].
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Oxaliplatin is a platinum analogue that inhibits DNA synthesis by causing intrastrand cross-
links in DNA [7]. However, in preclinical studies, its spectrum of activity and reistance patterns
differ from those of cisplatin and carboplatin. Lack of recognition of the hMLH1 and hMSH2
DNA mismatch repair gene of the oxaliplatin diaminocyclohexane platinum adduct is another
feature that sets it apart from other platinum [8].

Moreover, oxaliplatin has activity in patients with platinum-pretreated cancers, including
ovarian cancer where objective response rates were similar to paclitaxel in this setting (16%
vs. 17%). Activity has been observed with oxaliplatin in patients with colon cancer, non-
Hodgkin's lymphoma, breast cancer, mesothelioma and non-small cell lung cancer [9-12].

The combination of paclitaxel and oxaliplatin has been studied in a phase | study in platinum-
pretreated ovarian cancer[13] and in a phase Il study in non-small cell cancer. In the phase |
study, the major toxicities were neutropenia and neurologic toxicity. In the phase Il study, the
same toxicities were observed, with 13 partial responses among 38 patients [14].

Since combination paclitaxel and oxaliplatin have shown high level of activity and tolerability
during concurrent administration and promising early clinical efficacy results, the overall
objective of this phase Il trial was to determine the objective response rates and toxicities of
paclitaxel and oxaliplatin in women with metastatic or locally recurrent cervical cancer, Also,
this study was performed to begin introducing the hypothesis that sensitivity to oxaliplatin
doublets is not greatly affected by prior exposure to cisplatin.

Materials and Methods

Patients

This is an NCI-sponsored multi-institutional open-label phase 11 trial (NCI 5840,
NCT00057863) of paclitaxel 175mg/m? followed by oxaliplatin 130m/m? every three weeks
in women with recurrent and/or metastatic cervical cancer. Eligible patients were at least 18
years of age, not pregnant, with a pathologically confirmed squamous cell, adenosquamous
cell or adenocarcinoma of the uterine cervix, and not eligible for a surgical option. Lesions
were metastatic to organs or lymph nodes outside the pelvis or locally recurrent in the pelvis
after initial definitive therapy (surgery, radiation or chemoradiation). Measurable disease,
defined as at least one lesion >20mm in one dimension with conventional techniques or as
>10mm with spiral CT scan was required. No prior treatment with cytotoxic agents for
metastatic or recurrent disease was allowed. Patients who had chemotherapy, radiation therapy
or surgery were required to have a four week treatment free window. Eligible patients were
required to have a > 2 months life expectancy with an ECOG performance status of <2.

Eligible patients had to meet criteria for adequate organ and bone marrow function, including
a leukocyte count greater than or equal to 3,000/uL, absolute neutrophil count of greater than
1,500/uL, platelet count of greater than or equal to 100,000/uL, total bilirubin and creatnine
within institutional normal limits, AST and ALT that were less than two and half times of the
institutional upper limit of normal value.

Patients could not have received any concomitant investigational agents. Potential subjects
infected with HIV or known brain metastases were excluded, as were patients with grade 2 or
greater neuropathy. Additionally, patients were excluded if they had a known history of allergic
reaction attributed to paclitaxel, oxaliplatin, or compounds with similar chemical or biological
composition. All patients signed written, informed consent prior to initiating therapy.
Institutional review board approval for the protocol and the consent were obtained prior to
patient enrollment at each participating institution.
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Treatment Plan

Paclitaxel was infused over 3 hours every 21 days, followed by oxaliplatin over 2 hours every
21 days in an outpatient setting. Subjects were clinically evaluated prior to each chemotherapy
cycle. Serum chemistry and liver function tests were performed every 3 weeks. Complete blood
count was drawn every week. Radiographic assessment with CT scan of the abdomen and
pelvis were performed prior to initiation of treatment and every 8 weeks during treatment.
Treatment was continued every 3 weeks until disease progression, dose-limiting toxicity,
patient withdrawl, or death. Blood transfusions and cytokine (G-CSF) support were given as
clinically indicated based on standard NCCN guidelines [15]. Toxicity was graded using
standard National Cancer Institute Common Toxicity Criteria, version 2.0. Toxicities were
assessed by the treating physicians and tabulated based on case report documentation.

Dose modifications, as shown in Table 1, were done for dose delays or prolonged or severe
toxicity for paclitaxel and/or oxaliplatin. Treatment with both drugs was held for grade 2
neurotoxicity or greater. Treatment was restarted at the same doses for grade 2 neurotoxicity
that resolved within 14 days, or it was restarted at a reduced dose level for grade 3 neurotoxicity
if it resolved within 14 days. Subjects with grade 4 neurotoxicity were ineligible to continue
on this treatment regimen. For hematologic toxicity, treatment with both drugs were held for
leukocyte count < 3000/mm3, absolute neutrophil counts < 1500/mm3, or platelet count <
75,000/mm3. Treatment was restarted at full doses when counts recovered. If treatment was
held for > 2 weeks, the doses were reduced by one dose level for the next treatment. For subjects
who had nadir leukocyte counts < 500/mm3 or platelet counts < 10,000/mm3 associated with
fever or bleeding or lasting > 3 days, the dose was reduced for both drugs by one dose level at
the next treatment cycle. Treatment was also held for all other toxicities that were grade 2 or
greater until they resolved to grade 1 or baseline. Subjects with grade 4 toxicity were removed
from the study. If toxicities did not resolve within 3 weeks, the subject was not continued on
this treatment regimen.

Subjects were reevaluated for responses every 9 weeks. Responses were evaluated using
standard RECIST criteria [16] and categorized as a complete response (CR), partial response
(PR), stable disease (SD), or progressive disease (PD). In the case of SD, follow-up
measurements must have met the SD criteria (< 30% decrease or <20% increase in
consecutively documented target lesions) at least once after study entry and at a minimum
interval of 6-8 weeks after initial response determination.

Statistical Analysis

Sample size determinations were determined using a Simon's two-stage design [17]. We
projected an overall objective response proportion (CR+PR) of 13%, below which the response
would be unacceptable and an overall objective response proportion of 33%, above which the
regimen would be considered worthy of further exploration. The null hypothesis that the overall
objective response proportion is less than or equal to 13% was tested against the alternative
hypothesis that the response proportion is greater than or equal to 33%. At the end of the second
stage, the treatment would be declared effective and worthy of further testing if 7 or more
patients responded among the 32 patients entered. These assumptions are based on GOG 179
comparing cisplatin with or without topotecan in a similar group of patients where the response
rate for the cisplatin control group was 13% [5]. The sample size computations were performed
assuming a 10% level of significance and 90% power. The primary endpoint of the overall
objective response rate (CR+PR) was estimated with 95% confidence intervals based on the
exact binomial distribution. Secondary endpoints of progression-free survival (PFS) and
overall survival (OS) were assessed by Kaplan-Meier survival analysis and 95% confidence
intervals were calculated using Greenwood's formula.
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The patient characteristics are presented in Table 2. A total of 35 subjects were enrolled in the
study from April 2003 until August 2008. The result of the first stage of this study has
previously been reported [18]. Of the 35 enrolled subjects, 32 were treated since two subjects
did not receive any protocol drug after registration. One additional patient died of cardiac arrest
unrelated to treatment after one dose. The median age of treated subjects was 56 (range: 27-78);
30 had had prior radiation, 24 concomitant with cisplatin. Patients completed a median of 4
cycles (range: 1-11). Two patients had a complete response, 5 had a partial response for a total
response rate of 7/32 (22%; 95% CI: 9.3%-40.0%). There were also 8 patients with stable
disease for an overall clinical benefit rate of 15/32 (47%; 95% CI: 29.1% - 65.3%). The mean
time to best response for these 15 patients was 13.5 weeks (95% C.I.: 10.6, 16.4). The mean
progression-free survival was 21 weeks (95% C.1.: 14.7, 27.2) and the mean overall survival
was 52.1 weeks (95% C.1.: 39.4, 64.8) (See Figure 1 for K-M curve).

Atotal of 135 cycles of paclitaxel and oxaliplatin were administered (range 1-11 cycles). There
were 28 (20.7%) grade 3/4 hematologic toxicities and 46 (34.1%) grade 3/4 non-hematologic
toxicities. Table 3 lists all of the documented toxicities for all protocol-administered cycles.
Both hematologic (6/28) and non-hematologic (16/46) events were often due to disease
progression. There were 4 patients who developed grade 3 neuropathy and one patient who
developed a grade 4 febrile neutropenia on their last completed treatment cycle. There were
13 treatment delays and 4 dose reductions: 2 dose reductions were due to grade 3 neuropathy;
1 was due to prolonged grade 2 neuropathy, and 1 was due to significant nausea and vomiting,
requiring hospitalization. There were no treatment-related deaths.

Discussion

Platinum-based chemotherapy has formed the basis for current treatment of metastatic cancer
of the cervix. Trials using paclitaxel plus cisplatin or topotecan plus cisplatin have shown more
favorable response rates than cisplatin alone. However, the survival advantage is limited and
the toxicities of these regimens have been fairly significant [4,5]. A four-arm study comparing
cisplatin-based doublets has recently been completed, with the study closing early because of
improvement in outcome over cisplatin plus paclitaxel was deemed unlikely [6].

Cisplatin has been the standard of care in treating women with cervical cancer. GOG 179
compared cisplatin plus topotecan versus cisplatin alone in the treatment of recurrent and
persistent cervical cancer. There was an improvement in progression-free survival and overall
response rate and overall survival in the cisplatin plus topotecan arm. The overall response rate
was 13% for the single-agent cisplatin and 27% when cisplatin was combined with topotecan
[5]. The median progression free survival and median survival were 2.9 and 6.5 months for
patients treated cisplatin, 4.6 and 9.4 months for patients treated with the combination of
cisplatin plus topotecan. In GOG 169, cisplatin was compared to cisplatin plus paclitaxel in
the treatment of recurrent or persistent Stage 1V sqamous cell carcinoma [4]. The median
progression-free-survival in patients treated with cisplatin alone was 2.8 months and 4.8
months for patients treated with cisplatin and paclitaxel. The overall response rate was 19%
for cisplatin alone and 36% for the combination regimen. One important aspect in the last two
studies by the GOG is that most recruited subjects have been exposed to cisplatin as part of
prior concomitant chemoradiotherapy. This practice became widespread after the 1999 NCI
alert providing the basis for the routine use of concomitant chemoradiotherapy for all locally-
advanced cervical cancer patients [19]. A list of the percent of patients who had prior
concomitant chemoradiotherapy and the response rates for GOG 169 and 179 are in Table 4.
In GOG 179, less benefit was shown in the group of patients who had previously received
concomitant chemoradiotherapy and went on to receive systemic chemotherapy in the study,
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suggesting a potential chemoresistance to platinum in those previously treated concomitantly
with radiation therapy. In our current trial, 75% of the subjects received concomitant
chemoradiotherapy with cisplatin for their initial treatment, with the response rate comparable
to the recently reported GOG studies using platinum-based regimens (Table 4). This suggests
the combination of paclitaxel and oxaliplatin may not be cross-resistant in patients initially
treated with concomitant chemoradiotherapy with cisplatin. Since most recent patients with
recurrent metastatic cervical cancer have previously received prior concomitant
chemoradiotherapy, cross-resistance between these drugs should be subject for further study
as it has for ovarian cancer [20]. Because of relatively low response rates to the cisplatin
doublets, currently the GOG is examining the role of a non-platinum doublet and whether
results are enhanced by bevacizumab.

In our phase Il study, paclitaxel and oxaliplatin were well tolerated, but there was cumulative
neurotoxicity noted. Attenuation of drug dosage after achieving a response is suggested as a
possible strategy to minimize having to abandon the treatment because of sensory neuropathy.
Againwhen compared to cisplatin-based regimens, as shown in GOG 169 and 179, this regimen
showed a comparable clinical benefit rate with good tolerability as shown by minimal dose
delays, dose reductions, and limited severe toxicity. Future powering of recurrent cervical
cancer clinical trials should also take this clinical paradigm of more common use of
concomitant chemoradiotherapy with cisplatin into account. At present this is a group of
patients with minimal chance of long term survival. Quality of life while on treatment has clear
clinical importance for these patients.

We realize some of the limitations of the study, including its small sample size, yielding
relatively wide 95% confidence intervals of response. However, its prospective nature in a
consortium including ethnically and racially-diverse catchment area, and a large percentage of
cases that have received prior radiation and cisplatin speak for the potential for wide
applicability of these results. Therefore, this regimen should be considered for testing as an
arm within a future randomized cooperative group Phase |11 trial.
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Figure 1.
Kaplan-Meier curve of overall survival for subjects treated with paclitaxel plus oxaliplatin
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Dose modifications due to delays or toxicities
Dose level Oxaliplatin (mg/m?) Paclitaxel (mg/m?)
0 130 175
-1 100 135
-2 75 100
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Patient demographics and baseline disease characteristics (N = 32)

Table 2

Median age (years) 56 (27-78)
ECOG performance status
0 10
1 15
2 7
Race
Caucasian 12
Hispanic 9
African American 8
Asian 3
Histology
Squamous cell carcinoma 25
Adenocarcinoma 7
Prior radiation therapy 24
Prior cisplatin therapy 31

Abbreviation: ECOG = Eastern Cooperative Oncology Group
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Table 3
All documented toxicities for patients (total of 135 cycles)

Grade 3 4
Hematologic
Neutropenia 6 2
Febrile neutropenia 1 0
Anemia 6 6
Thrombocytopenia 4 0
Thrombosis 2 0
Coagulopathy 1 0
Non-hematologic
Gastrointestinal
Nausea 1 0
Vomitting 1 0
Diarrhea 1 0
Constipation 1 0
Colitis 1 0
Severe vaginal hemorrhage 1 0
Others(bowel perforation fistula and obstruction) 2 1
Neuromuscular
Neuropathy 5 0
Pain 5 3
Others (weakness, fatigue, somnolence) 5 0
Others
Electrolytes imbalance 14 0
Dehydration 1 0
Hypersensitivity reaction 0 1
Psychological 1 0
Infection 1 1
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