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Abstract

Background—NMetastatic and recurrent, platinum resistant cervix cancer has an extremely poor
prognosis. The Gynecologic Oncology Group has studied >20 cytotoxic drugs or drug
combinations in the second-line, phase 11 setting of advanced, drug resistant cervix cancer.

Methods—Nanoparticle, albumin-bound paclitaxel (nab-paclitaxel) was administered at 125
mg/m?2 1V over 30 minutes on days 1, 8 and 15 of each 28 day cycle to 37 women with metastatic
or recurrent cervix cancer that had progressed or relapsed following first-line cytotoxic drug
treatment. A flexible, 2-stage accrual design that allowed stopping early for lack of treatment
activity was utilized. Because of slow patient accrual, the second stage was not completed.

Results—Of 37 patients enrolled, 2 were ineligible due to no prior cytotoxic chemotherapy,
which left 35 eligible patients evaluable for response and tolerability. All of the eligible patients
had 1 prior chemotherapy regimen and 27 of them had prior radiation therapy with concomitant
cisplatin. The median number of nab-paclitaxel cycles were 4 (range 1-15). Ten (28.6%; ClI
14.6%—-46.3%) of the 35 patients had a partial response and another 15 patients (42.9%) had stable
disease. The median progression-free and overall survival were 5.0 and 9.4 months, respectively.
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The only NCI CTCAE grade 4 event was neutropenia in 2 patients (5.7%) which resolved
following dose reduction. Grade 3 neurotoxicity was reported in 1 (2.9%) patient and resolved to
grade 2 following dose discontinuation.

Conclusions—Nab-paclitaxel has considerable activity and moderate toxicity in the treatment
of drug resistant, metastatic and recurrent cervix cancer.
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Introduction

Cancer of the uterine cervix is the second most common cancer in women worldwide and
represents 15% of all female cancers. In the United States, cervix cancer is the third most
common gynecologic malignancy with approximately 12,700 new cases in 2011 [1]. For
patients with advanced, persistent or recurrent squamous cell carcinoma of the cervix no
longer amenable to surgical resection or radiation therapy, the prognosis is bleak. The need
for effective therapy in this clinical setting is well recognized and optimal treatment has yet
to be defined. The study of new agents for the treatment of advanced cervical cancer is
clearly necessary.

Paclitaxel has a broad spectrum of activity against many gynecologic malignancies
including ovarian, uterine and cervical cancer. McGuire et al. performed a phase Il study of
previously untreated patients with advanced squamous cell carcinoma of the cervix [2]. Ata
dose of 170 mg/m? every three weeks, the primary and dose-limiting toxicity was
neutropenia. A response rate of 17% was documented and the investigators concluded that
paclitaxel had sufficient activity to merit further study. Rose et al. treated 47 patients with
advanced squamous cell carcinoma of the cervix with a combination of paclitaxel and
cisplatin with promising results; however, the majority of patients experienced grade 3 or 4
neutropenia and there were two toxic deaths [3].

Nab-paclitaxel is a nanoparticle formulation of albumin-bound paclitaxel [4]. No
premedication is required as the risk of hypersensitivity is remote [5]. A phase I trial of nab-
paclitaxel administered weekly for three weeks, followed by a one-week rest in patients with
advanced solid tumors, was completed [6]. The MTDs for heavily and lightly pre-treated
patients were 100 and 150 mg/m? respectively. Dose-limiting toxicities included
myelosuppression and peripheral neuropathy. Premedication was not required, and the
observed adverse events were consistent with the known taxane safety profile. Phase Il trials
in the treatment of metastatic breast cancer have shown promising improvement in efficacy
and improved safety of weekly nab-paclitaxel dosing which also takes advantage of its
potential antiangiogenic properties similar to those of bevacizumab in squamous cell cancers
of the cervix [7-10].

Given the lack of efficacious therapy for advanced cervical cancer, the demonstrable activity
of paclitaxel in advanced cervical cancer, and the unique properties of nab-paclitaxel, it was
considered appropriate to study this promising drug in patients with persistent or recurrent
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squamous cell carcinoma of the cervix who have progressed on one prior cytotoxic regimen
not including drugs used concomitantly with radiation.

To be eligible for study, patients had persistent or recurrent squamous or non-squamous cell
carcinoma of the cervix with documented disease progression. Histologic documentation of
the original primary tumor was required via the pathology report. All patients had to have
measurable disease, defined as at least one lesion that can be accurately measured in at least
one dimension (longest dimension to be recorded). Each lesion had to be =20 mm when
measured by conventional techniques, including palpation, plain X-ray, CT and MRI or =10
mm when measured by spiral CT. Patients had at least one “target-lesion” to be used to
assess response on this protocol as defined by Response Evaluation Criteria in Solid Tumors
(RECIST) guidelines v1.0 [11]. Patients had to have a GOG performance status of 0, 1 or 2
and must have recovered from effects of recent surgery, radiotherapy, or chemotherapy (i.e.
discontinued at least 3 weeks prior to study registration).

Patients must have had one prior systemic chemotherapeutic regimen for management of
advanced, metastatic, or recurrent squamous or non-squamous cell carcinoma of the cervix.
Chemotherapy administered in conjunction with primary radiation as a radio-sensitizer was
not counted as a systemic chemotherapy regimen. Patients must not have received prior
treatment with a taxane or more than one previous cytotoxic chemotherapy regimen (either
with single or combination cytotoxic drug therapy) but were allowed to receive one
additional non-cytotoxic regimen for management of recurrent or persistent disease.

Patients must have had adequate: 1) bone marrow function (platelet count =2100,000/mcl and
ANC count 21500/mcl, equivalent to Common Terminology Criteria for Adverse Events
(CTCAE) v3.0 Grade 1); 2) Renal function (creatine <1.5 x institutional upper limit normal,
CTCAE v3.0 Grade 1); 3) Hepatic function (bilirubin <1.5 x upper limit of normal Common
Toxicity Criteria (CTC) Grade 1, SGOT and alkaline phosphatase <2.5 x upper limit of
normal, CTCAE v3.0 Grade 1); and 4) Neurologic function (neuropathy < CTCAE v3.0
Grade 2). Finally, patients had to sign an approved informed consent and authorization
permitting the release of personal health information, and those patients of childbearing
potential must have had a negative serum pregnancy test prior to study entry.

Treatment plan

Eligible patients enrolled onto this phase 11 study received nab-paclitaxel 125 mg/m2,
intravenously over 30 min on days 1, 8 and 15 of a 28 day cycle. No premedication for the
prevention of hypersensitivity reaction (HSR), nausea or vomiting was required. The
maximal body surface area used for dose calculations was 2.0 m2. Patients were allowed to
continue on therapy indefinitely until (1) withdrawal of consent, (2) evidence of disease
progression, (3) significant side effects precluding further administration, or (4) inability to
tolerate the lowest doses due to toxicity.
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Treatment modifications

Hematologic toxicity—Treatment modifications were based on the absolute neutrophil
count (ANC). Subsequent cycles of therapy required the ANC to be > 1500 cells/mcl
(CTCAE v3.0 Grade 1) and the platelet count to be = 100,000/mcl. Therapy could be
delayed for a maximum of 2 weeks. Patients who failed to recover adequate counts after a 2
week delay were removed from study. Patients experiencing a first occurrence of febrile
neutropenia, and/or documented grade 4 neutropenia persisting = 7 days, underwent a one
dose level reduction (dose level — 1:100 mg/m?, dose level — 2:80 mg/m?2) in nab-paclitaxel
dosage for subsequent cycles. For recurrent febrile neutropenia, and/or recurrent
documented grade 4 neutropenia persisting = 7 days (after initial dose reduction),
prophylactic growth factors were administered. Patients with grade 4 thrombocytopenia
underwent a 1 level dose reduction.

Non-hematologic toxicity—Grade 2 (or greater) peripheral neuropathy required a
reduction of one dose level (to 100 mg/m?2) and delay in subsequent therapy for a maximum
of two weeks until recovered to grade 1. This modification was also required for a grade 2
(or greater) renal toxicity. Grade 3 (or greater) elevations in SGOT (AST), SGPT (ALT),
alkaline phosphatase or bilirubin required a reduction of one dose level and delay in
subsequent therapy for a maximum of two weeks until recovered to grade 1. Non-
hematologic toxicities with an impact on organ function of grade 2 (or greater) required a
reduction of one dose level and delay in subsequent therapy for a maximum of two weeks
until recovered to grade 1, or pre-therapy baseline. Patients with grade 3 hypersensitivity
reactions were allowed retreatment after standard paclitaxel premedication at the discretion
of the investigator. Intolerance of level — 2 dosing (80 mg/m?) necessitated removal from
study.

Study parameters and method of evaluation—Following registration but before first
infusion, patients underwent a complete history and physical exam, including a bimanual
pelvic evaluation, clinical tumor assessment, pre-existing toxicity assessment, routine
hematological and blood chemistries, chest imaging (chest radiograph or computed
tomography of the thorax), radiograph tumor measurement [for RECIST 1.0 “target
lesion(s)”]. A CBC and differential were obtained weekly on therapy, with other laboratory
blood testing (similar to baseline) obtained prior to each treatment cycle (28 days).

Standard GOG-RECIST (v1.0) criteria were utilized to evaluate response and progression on
this trial. Confirmation of all documented responses by imaging and/or exam was required
no sooner than four weeks following the initial documentation of response. PFS was
calculated from study entry until documented disease progression, death or date of last
contact. OS was defined from the date of study entry until death or date of last contact.

Statistical considerations—The primary endpoint of this study was frequency of
objective tumor response. Secondary endpoints included frequency and severity of adverse
effects, and duration of PFS and OS. The study used a flexible, two-stage accrual design that
allowed stopping early for lack of treatment activity [11]. During the first stage of accrual,
22-29 patients were to be entered and evaluated; if more than 3 out of 22-24 or 4 out of 25—
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29 patients had a complete (CR) or partial response (PR), a second phase of accrual was to
be initiated, with a total two-stage accrual of 53—-60 patients. The regimen would be
considered active if more than 10 out of 53, or 11 out of 54-57, or 12 out of 58-60 patients
had a PR or CR. If the true response rate was 15%, the average probability of designating
the treatment as active would be limited to 10%. On the other hand, if the true response rate
was 30%, the probability of correctly classifying the treatments as active would be 90%.

The objective response rate for the first stage accrual met the criteria to proceed to the
second stage; however, because of slow patient registration to the second stage, patient
accrual was halted at 37 patients. Two patients were ineligible, due to having had no prior
chemotherapy. Table 1 presents the characteristics of the eligible and treated patients. All 35
eligible patients had at least one prior chemotherapy regimen and progressed and 27 of them
had prior radiation therapy with concomitant cisplatin. The median number of nab-paclitaxel
cycles administered was 4 (range 1-15); the most common reason for treatment
discontinuation was disease progression, occurring in 25 (71.4%) patients.

Table 2 presents the adverse events attributable to the study agent. The only NCI CTCAE
grade 4 or higher event was grade 4 neutropenia in 2 patients (5.7%). Severe non-
hematological toxicities were infrequent. Neurotoxicity was observed as grade 3 in one
patient (2.9%) and grade 2 in eight patients (22.8%) (no grade 4 neurotoxicity). No grade 4
fatigue was reported in this cohort; however, there were five (14%) reported grade 3
symptoms. In seven patients, the dose was reduced to 100 mg/m? and, for three of these
patients, the dose was further reduced to 80 mg/m?.

Of the 35 patients evaluable for efficacy, 10 (28.6%, 95% CI: 14.6%—46.3%) had partial
responses (0 complete responses) lasting a median of 6.0 months (range 1.5 to 9.2); another
15 patients (42.9%) had stable disease lasting a median of 5.8 months (range 3.7 to 11.4
months), while eight (22.9%) patients had increasing disease. Response could not be
evaluated in two (5.7%). Five of the partial responses were documented in viscera (i.e. liver
in 2 patients, and 1 each in lung, pancreas and bladder), whereas the other 5 partial
responses occurred in the retroperitoneal (i.e. 3 patients), mediastinal (i.e. 1 patient) and
intraperitoneal (i.e. 1 patient) lymph nodes. Eight of the 35 patients had evidence at entry to
this trial. Two (25%) of these patients responded to nab-paclitaxel in their in-field
recurrences (i.e. left external iliac and left and right external iliac nodes were the primary
target lesions). The median PFS and OS are 5 months and 9.4 months, respectively (Fig. 1).
At this point, three patients were alive, one of which is without progression.

Discussion

Nab-paclitaxel is an FDA-approved drug for the treatment of meta-static breast cancer, using
an every 3 week dosing schedule [9]. It also appears to have considerable activity in the
management of metastatic non-small cell lung cancer, pancreatic and ovarian cancer and
melanoma, using a weekly dosing schedule of 125 mg/m? on days 1, 8 and 15 of a 28 day
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cycle [6,12,13]. It has proven to have an improved therapeutic and cost-effective index than
docetaxel in direct comparisons [8,9].

Although nab-paclitaxel has been utilized mainly in the treatment of adenocarcinomas of the
breast, lung and pancreas, there are few published data concerning its activity against
squamous cell cancers of any type. In this multi-institutional, phase Il trial, the GOG chose
the weekly dosing schedule of 125 mg/m? on days 1, 8 and 15 every 28 days to test the
activity of nab-paclitaxel in patients, who had progressed or recurred after 1 prior cytotoxic
regimen for meta-static cervix cancer of all histologic types. This nab-paclitaxel dosing
schedule was selected to take advantage of its antiangiogenic properties, especially for
squamous cell carcinomas of the cervix which express enhanced angiogenesis [10,14,15].

Because there are so few cytotoxic drugs with useful activity against metastatic cervix
cancer, the GOG has set up a series of single agent studies for patients, who have progressed
on, or shortly following, one prior cytotoxic drug treatment (i.e. for metastatic disease).
Thus far, only cisplatin, carboplatin, topotecan and paclitaxel have proven to have useful
activity against advanced squamous cell carcinoma of the cervix, but even these cytotoxic
agents provide little extension of progression-free and/or overall survival [16].

This phase 11 single agent trial had a classical two-stage Chen design [12]. The first stage
accrued its patients rapidly and met the statistical conditions required for a move into the
second stage (with accrual of another 14 patients). In fact, the 28.9% objective response rate
in the 35 eligible patients is the highest ever recorded in the GOG for a single-agent against
drug refractory, platinum resistant disease [16—20,10]. It is of considerable interest that nab-
paclitaxel therapy appeared equally active in patients, who had primarily lymph node
metastases or visceral metastases. Because of slow patient registration to the second stage of
the study, patient accrual was closed prematurely at 37 registered patients. Thus, while a
high degree of activity was noted during the first study stage, no definitive conclusions are
possible. As with other solid tumor studies with this agent, patients experienced less
myelotoxicity and neurotoxicity than would be expected with weekly dosing schedules of
paclitaxel in heavily pretreated populations. Thus, nab-paclitaxel may be considered a
leading candidate for future studies of combinations of agents in both the adjuvant and
advanced disease settings, especially evaluating weekly dosing schedules.
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Fig. 1.

Months on Study

Kaplan—Meier progression free and overall survival curves for 35 eligible, relapsed cervix
cancer patients treated with a weekly dosing schedule with nab-paclitaxel. Median
progression-free survival was 5.0 months, while median overall survival was 9.4 months.

Gynecol Oncol. Author manuscript; available in PMC 2015 June 08.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Alberts et al.

Characteristics of evaluable patients (n=35).

Characteristic

Number of cases

%

Age

<40

40-49

50-59

60-69

>70

Race

African American
Hispanic
American Indian
White

Unreported
Performance status
0

1

2

Cell type
Squamous
Adenocarcinoma
Small cell
Endometrioid adenocarcinoma
Undifferentiated
Adenosquamous
Grade

1

2

3

Unspecified

Prior chemotherapy
1 regimen

Prior radiation

Cycles of treatment

a b~ W N

15
10

30

19
10

22

)

17
14

35
27

14

171
429
28.6
8.6
2.9

8.6
0.0
29
85.7
2.9

54.3
28.6
171

62.8
25.7
2.9
2.9
2.9
2.9

8.6
48.6
40.0

29

100.0
77.1

5.7
28.6
5.7
143
5.7
40.0
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