
Phase II study of weekly paclitaxel/carboplatin in combination with
prophylactic G-CSF in the treatment of gynecologic cancers: A study in
108 patients by the Belgian Gynaecological Oncology Group

Ignace Vergote a,⁎, Philip Debruyne b, Frédéric Kridelka c, Patrick Berteloot a, Frédéric Amant a, Brigitte Honhon d,
Willem Lybaert e, Karin Leunen a, Kurt Geldhof f, Didier Verhoeven g, Frédéric Forget h, Peter Vuylsteke i,
Lionel D'Hondt j, Manon Huizing k, Heidi Van den Bulck l, Annouschka Laenen m

a Gynecologic Oncology, University Hospital Leuven, Leuven Cancer Institute, Leuven, Belgium
b AZ Groeninge, Kortrijk, Belgium
c CHU de Liège, Liège, Belgium
d Grand Hôpital de Charleroi, Charleroi, Belgium
e AZ Nikolaas, St. Niklaas, Belgium
f Jan Yperman ziekenhuis, Ieper, Belgium
g AZ Klina, Brasschaat, Belgium
h CHA — Centre Hospitalier de l'Ardenne, Libramont, Belgium
i Clinique et Maternité Sainte Elisabeth, Namur, Belgium
j Cliniques universitaires UCL de Mont-Godinne, Yvoir, Belgium
k UZ Antwerpen, Edegem, Belgium
l Imeldaziekenhuis, Bonheiden, Belgium
m Leuvens Biostatistiek en Statistische Bioinformatica Centrum, Leuven, Belgium

H I G H L I G H T S

• A prospective study examines the addition of prophylactic G-CSF (filgrastim) to a weekly paclitaxel/carboplatin regimen in patients with gynecologic cancers.
• Treatment is effective with acceptable toxicity in patients with platinum-resistant or platinum-refractory ovarian, advanced or recurrent endometrial and cervical
carcinoma.

• The incidence of grade 3–4 neutropenia is lower compared with earlier studies without routine use of prophylactic G-CSF.
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Objective. To investigate the addition of prophylactic G-CSF to each weekly paclitaxel/carboplatin course in
patients with recurrent platinum-resistant ovarian (OC), or recurrent or advanced endometrial (EC) or cervical
carcinoma (CC).

Methods. 108 patients were enrolled i.e. 36 in each cohort. Eighteen courses of paclitaxel (60 mg/m2) and
carboplatin (AUC 2.7) were administered weekly. G-CSF (filgrastim) was given to all patients on day 5 (and if
needed on day 6).

Results. For patients with OC, 91% had platinum-resistant and 9% platinum-refractory disease. Median num-
ber of prior chemotherapy lines was 3 for OC, 1 for EC, and 1 for CC. Grade 3–4 neutropenia was observed in 34%
of patients (95%CI: 26%–44%, P b 0,0001) (OC 29%, EC 36%, CC 38%). This is lower compared to historical data in all
cohorts (84%). Confirmed sepsis was observed in 5%, grade 3–4 thrombocytopenia in 41%, grade 2–3 peripheral
neuropathy in 17% of patients. In 71% of patients dose was delayed. Dose reductionwas necessary for carboplatin
in 47% and paclitaxel in 18% of patients. ORRwas 51% (OC 48%, EC 45%, CC 58%). Median (95% CI) PFS and OSwas
7.1 (5.1–8.1) and 12.7 (10.2–16.3) months, respectively (OC 7 and 13, EC 6 and 19, CC 6 and 14).

Conclusion.Weekly paclitaxel/carboplatinwith G-CSF is an effective treatmentwith acceptable toxicity in pa-
tients with platinum-resistant or platinum-refractory OC, advanced or recurrent EC and CC. The incidence of
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grade 3–4 neutropenia is lowerwith the addition ofweekly G-CSF comparedwith earlier studieswithout routine
use of prophylactic G-CSF.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

Three-weekly paclitaxel/carboplatin is considered the standardfirst-
line chemotherapy for patientswith ovarian cancer [1]. The addition of a
third cytotoxic drug to three-weekly paclitaxel/carboplatin did not im-
prove PFS or OS in first line [2]. Only recent results showed that adding
the vascular endothelial growth factor (VEGF) inhibitor bevacizumab
improved median PFS with 1.5–3.8 months [3,4]. Another approach to
increase antitumor activity and prolong survival is by increasing the
dose per cycle or by reducing the time-interval between dose adminis-
trations. This has been termed dose-dense therapy [5]. The use ofweek-
ly paclitaxel in combination with three-weekly carboplatin has been
recently shown to be superior as first-line therapy in a randomized
phase III study of the Japanese Gynecologic Oncology Group (JGOG)
[6,7]. Three other multicenter randomized phase III studies investigat-
ing paclitaxel/carboplatin regimen as first-line treatment for ovarian
cancer in European patients have been recently published [8,9]. Van
der Burg et al. could not find a benefit in terms of ORR, PFS or OS for a
weekly dose-dense paclitaxel/cis or carboplatin regimennor for extend-
ed chemotherapy [8]. The survival results correspond to those of the
MITO-7 study [9]. Neurotoxicity was increased while the weekly regi-
men in the MITO-7 study was associated with fewer toxic effects and
better quality of life [9]. A third study was recently reported by the Gy-
necologic Oncology Group (GOG262) [10] and showed that dose dense
paclitaxel with 3-weekly carboplatin did not improve progression-free
survival in first-line therapy of ovarian cancer. However, in a stratified
analysis, weekly dose dense paclitaxel was associated with a 4 month
improvement in PFS compared to every 3 week treatment in those
who opted not to receive bevacizumab (unpublished results). Several
studies have shown the promising activity of dose-dense orweekly pac-
litaxel/carboplatin in recurrent, even platinum-resistant ovarian carci-
noma [11–15], endometrial carcinoma [16,17] and cervical cancer
[18]. The majority of the dose-dense regimens have been associated
with a high rate of dose reductions, grade 3–4 neutropenia and neutro-
penic fever. The dosages used per week in the Leuven weekly dose
regimen (paclitaxel 60 mg/m2, carboplatin area under the plasma
concentration-time curve (AUC) 2.7) are higher than the most studies
using dose-dense paclitaxel/carboplatin in ovarian cancer. However
theywere also associatedwith neutropenia. In this studywe investigat-
ed the use of prophylactic G-CSF (filgrastim) on day 5 (and if needed on
day 6) of each weekly paclitaxel/carboplatin course in patients with re-
current platinum-resistant ovarian, or advanced or recurrent endome-
trial or cervical carcinoma.

2. Patients and methods

2.1. Patient eligibility

In this prospective study 108 patients were needed to detect a 15%
reduction in the occurrence of grade 3–4 neutropenia (α:0.05; β:0.95)
compared with the historical incidence of 84% by using prophylactic
filgrastim on day 5 of each of the 18 weeks [11,16]. The patients were
equally recruited over all cohorts i.e. 36 for OC, EC and CC. Eligibility
criteria included N 18 years of age, Eastern Cooperative Oncology
Group (ECOG) performance status ≤ 2, adequate bonemarrow function,
represented by an absolute neutrophil count (ANC) ≥1.5 × 109/L, hemo-
globin ≥9 g/dL (5.6 mmol/L) and platelets ≥ 100 × 109/L. They were
required to exhibit adequate renal function, in accordance with a calcu-
lated creatinine clearance (Cockroft) ≥30 mL/min. Moreover, partici-
pants had to demonstrate an adequate hepatic function, as evidenced

by total bilirubin concentrations ≤1.5 × the upper normal limit and ala-
nine aminotransferase (ALT) and aspartate aminotransferase (AST)
≤2.5 × the upper normal limit. The first cohort included patients with
histologically confirmed diagnosis of invasive epithelial ovarian,
fallopian tube, or peritoneal carcinoma. Patients with at least one earlier
platinum treatment could be included in this cohort but they had to be
platinum-refractory or platinum-resistant. Patients experiencing pro-
gression within 28 days after the last dose of platinum were defined
as platinum-refractory. Patients experiencing progression within
6 months after the last dose of platinum were defined as platinum-
resistant. Earlier weekly or dose-dense regimens with paclitaxel and
carboplatin were not allowed in this cohort while consolidation after
the last platinum dose with non-platinum containing chemotherapy
ormolecular targeted drugswas allowed. Disease should bemeasurable
by Evaluation Criteria In Solid Tumors (RECIST) version 1.1 criteria [19]
or serum cancer antigen 125 (CA125) measurements of progression
using the Gynecological Cancer Intergroup (GCIG) criteria [20,21].

Patients with recurrent or advanced endometrial cancer could be
included in the endometrial cancer cohort. Patients with recurrent or
advanced cervical carcinomacould be included in the cervical cancer co-
hort. Earlier platinum therapy was allowed in these 2 last cohorts but
earlier weekly or dose-dense regimens with paclitaxel and carboplatin
were not allowed. Disease should be measurable by RECIST version 1.1
criteria. All patients must sign an informed consent prior to perfor-
mance of study specific procedures or assessments, andmust bewilling
to comply with treatment and follow-up.

Baseline computed tomography/magnetic resonance imaging (CT/
MRI) of the abdomen and pelvis (and if applicable CT thorax) was car-
ried out within 4 weeks prior to enrolment. Blood samples for evalua-
tion of hemoglobin, white blood cells, neutrophils and thrombocytes
were taken prior to the start of therapy, before each treatment and
within 4 weeks after the last treatment. Blood samples for the evalua-
tion of biochemistry including CA125, total bilirubin, AST, ALT, Gamma
GT, creatinine clearance (calculated according to Cockroft) were taken
prior to the start of therapy, after every three cycles and within
4 weeks after the last treatment.

2.2. Treatment plan and dose medication

Patients received on day 1 of each 7-day cycle, with a maximum of
18 cycles, intravenous paclitaxel at a dose of 60 mg/m2 and carboplatin
at an AUC of 2.7 with dose calculated according to the Cockroft formula.
The regimen was given on an outpatient basis. Premedication with oral
antihistamines (10 mg of cetirizine hydrochloride) and oral steroids
(10 mg of dexamethasone) and H2 antagonist (or equivalent) was
given 12 h and 3 h prior to paclitaxel infusion. Paclitaxel (60 mg/m2)
was given as a 1 hour intravenous infusion in 250 mL NaCl 0.9%
followed by carboplatin, dissolved in 500 ml glucose 5% (adjusted
to NaCl 0.9% when needed) was given intravenously over 60 min fol-
lowing the administration of paclitaxel. Filgrastim (Neupogen®) 30
Mio U (0.600 mg/mL) was given to all patients on day 5 of each course
in patients weighing less than 60 kg and filgrastim (Neupogen®), 48
Mio 0.5 mL (0.960 mg/mL) to patients of 60 kg or more. The courses
were repeated 18 times weekly, except for course 10, which was
given 2 weeks after course 9. Imaging (CT) was performed during
week 10. The mean dosage per week, taking reductions and delays
into account, was for paclitaxel 52 mg/m2 and for carboplatin 2.3 AUC.

Dose adjustments and delayed administration were based on bone
marrow toxicity. The full dose of carboplatin and paclitaxel was given
without delay when on day 8 the absolute neutrophil count (ANC)
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