
Abstract. Background: The role of combination chemotherapy
regimens in the management of ovarian cancer patients with
tumors previously exposed to platinum compounds and
paclitaxel has not yet been defined. The present phase II study
evaluated the activity and toxicity of a gemcitabine-ifosfamide-
cisplatin combination in the aforementioned group of patients.
Given the in vitro and in vivo synergism between the three
agents, it was believed that using a three-drug combination
would overcome tumor resistance to cisplatin. Patients and
Methods: Twenty-four patients were enrolled in the study. The
median age was 56 years and the median performance status 1.
Eight (34% ) had potentially platinum-sensitive, 6 (24% ) had
primary platinum-resistant and 10 (42% ) patients had
secondary platinum-resistant tumors. Treatment consisted of
gemcitabine 1 g/m2 i.v. on days 1 and 8, cisplatin 75 mg/m2 i.v.
over 2 h fractionated over days 8 and 9, and ifosfamide 5
mg/m2 i.v. over 1 h fractionated on days 8-9 with mesna
uroprotection. Courses were administered every 3 weeks on an
outpatient basis. Granulocyte colony-stimulating factor (G-
CSF) was given at a dose of 5 μg/kg/day on days 10-14. A
median of 4 cycles were administered with the delivered dose
intensity at 85%  of the planned dose for the three agents.
Results: Among 24 patients evaluable for response and toxicity,
there were 8 partial responses with a response rate of 33%
(95%  confidence interval 16.4-55% ). Stable disease was
recorded in 6 (25.7) and progressive disease in 10 (42% )

patients. Subgroup analysis revealed a response rate of 50%
in potentially platinum-sensitive, 16.5%  in primary platinum-
resistant and 30%  in secondary platinum-resistant tumors. The
median response duration was 5 months (range 3-12 months),
the median time to progression 6 months (range 3-16 months)
and the median survival 12 months (range 3-24 months).
Myelotoxicity was significant, with neutropenia grade 3 and 4
occuring in 35%  and 20%  of patients, respectively. Four
episodes (3.5%  of all cycles) of febrile neutropenia were
documented and were well managed with oral antibiotics and
G-CSF continuation until complete recovery. Grade 1, 2 and 3
peripheral neuropathy developed in 40% , 30% , and 10%  of
patients, respectively. Conclusion: The three-drug combination
demonstrated a significant effectiveness in potentially platinum-
sensitive tumors and a moderate efficacy in platinum-resistant
tumors. The regimen, although myelotoxic, is tolerable with G-
CSF support. Further investigation via comparative studies is
required to define any superiority of the present regimen over
doublets of the three agents in this group of patients.

Chemotherapy remains the main treatment modality for the
majority of patients with ovarian carcinoma. Despite the high
response rate and the prolonged median survival time
observed with the standard front-line chemotherapy, which
currently is a combination of a platinum agent and paclitaxel,
over 80%  of patients relapse requiring further treatment (1,
2). Recurrent disease is classified as being either sensitive or
resistant to platinum compounds according to the time
elapsed from the last chemotherapy cycle and the disease
relapse (3). Retreatment with cisplatin or carboplatin offers
a response rate of 30% , when the disease is considered
potentially platinum sensitive (4). For platinum-resistant
disease, chemotherapy relies on other chemotherapeutic
agents. Therefore, an important goal of investigative effort in
ovarian cancer is the identification of agents or drug
combinations that are active in platinum-resistant disease and
that may be used as salvage chemotherapy. 
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Ifosfamide, an oxazophosphorine alkylating agent, has
shown activity in 10%  to 20%  of patients with platinum-
refractory tumors (5-7). A modest activity of ifosfamide was
also documented in ovarian carcinoma patients with tumors
resistant to platinum paclitaxel regimen resulting in a
response rate of 10% -20%  (8-10). Ifosfamide displays
synergism with platinum derivatives in animal models and
lacks cross resistance with cyclophosphamide in a number
of tumor type, including ovarian cancer (11). Another agent,
gemcitabine, applied in phase II trials produced objective
responses in approximately 10-15%  of patients with
platimum-resistant ovarian cancer, making this agent a
reasonable therapeutic option for further trials (12, 13). The
combination of gemcitabine with platinum compounds has
been tested in a phase III trial compared with single agent
carboplatin in women with recurrent ovarian cancer. The
results revealed that the combination produced a higher
objective response rate and a longer progression-free survival
compared with single agent treatment (14).

Based on these data, a prospective phase II study was
conducted to evaluate the efficacy and toxicity of a
cisplatin-gemcitabine-ifosfamide regiment as salvage
treatment in ovarian cancer patients whose tumors had been
exposed to both cisplatin and paclitaxel. Combination of
another three-drug regimen (ifosfamide, paclitaxel and
cisplatin) has been performed in previous phase I-II studies
in several tumor types by our group in an outpatient setting
and it has been demonstrated that high individual doses of
each drug can be achieved when aided by granulocyte
colony-stimulating factor (G-CSF) support with acceptable
toxicity (15, 16). 

Patients and Methods

Patient population. Patients were required to have: a) histologically
confirmed epithelial ovarian carcinoma with manifestations of
locoregional or metastatic bidimensionally measurable disease; b)
either primary tumors resistant (non-responding or progressing) to
platinum-based combinations or recurring within 6 to 12 months
from previous platinum-based treatment; c) paclitaxel as part of
their prior chemotherapy regimen. Other eligibility criteria included:
a life expectancy of at least 3 months, Eastern Cooperative
Oncology Group (ECOG) performance status (PS) ≤2, age ≤75
years, hematological parameters and blood chemistry indicating
normal organ function [absolute neutrophil count (ANC) ≥1.5 × 109

g/l, platelet count ≥100 × 109 g/l, hemoglobin ≥10 g/dl, normal total
bilirubin, (aspartate amino transferase) AST ≤2.5 times the upper
limit of normal value (ULN), alkaline phosphatase ≤6 × ULN and
creatinine clearance ≥60 ml/min]. Exclusion criteria included:
sensitivity to platinum, or a previous chemotherapy regimen that did
not contain platinum. Patients were excluded from the study if there
was a history of prior malignancies, concurrent infection, pre-
existing diarrhea, intestinal paralysis or obstruction. The study was
approved by the Ethics and Scientific Committees of the
participating centers and all patients gave their informed consent in
order to participate in the study.

Treatment plan. Eligible patients were treated as follows:
gemcitabine was administered at 1 g/m2 intravenously over 30
minutes on days 1 and 8. Ifosfamide was administered at 5.0 g/m2

intravenously over 1 h, fractioned over 2 days (days 8 and 9)
together with mesna uroprotection, 40%  of the ifosfamide dose,
given intravenously before, at 3 and 6 h after ifosfamide. Cisplatin
was administered at 75 mg/m2 i.v. over 2 h fractionated over 2 days
(days 8 and 9) with adequate vigorous pre- and posthydration,
mannitol and furosemide diuresis, and electrolyte replacement: 
20 mEq potassium chloride and 8 mEq magnesium sulfate per liter
of posthydration solution [0.9%  normal saline (NS) or 0.5 NS +
5%  dextrose (D5/w)].

Supportive care. The regimen was administered every 3 weeks for a
maximum of 6 cycles unless there was evidence of disease
progression, unacceptable toxicity or patient refusal. Standard
antiemetic medication included ondansetron 24 mg i.v. 1 h before
chemotherapy. Dexamethasone 20 mg i.v. was administered 1 h before
chemotherapy (days 1, 8 and 9). Hematopoietic growth factors
included G-CSF (lenograstim) 5 μg/kg s.c. from day 10 to day 14.

Dose modifications. The prerequisites for dose modifications were
set as follows: i) any episode of grade 4 neutropenia of longer than
7 days’ duration, ii) any episode of febrile grade 3 or higher
neutropenia, iii) any episode of grade 4 thrombocytopenia requiring
platelet transfusions, iv) any nonhematological grade 3 or 4 toxicity
excluding nausea and vomiting, musculoskeletal and arthritic pain
(myalgia/arthalgia syndrome). The following guidelines were
applied with respect to dose reductions for toxicity: i) For
neutropenia, meeting the aforementioned criteria, cisplatin, and
ifosfamide doses were reduced by 20%  in subsequent cycles, and
if toxicity reappeared after a total of 40%  reduction from the
starting dose in consecutive cycles, treatment was withdrawn;
however, the patient was evaluable for toxicity and response; ii)
For thrombocytopenia, a reduction of cisplatin by 20%  was applied
in addition to gemcitabine and ifosfamide dose reductions as
specified for neutropenia; iii) For neuropathy grade 3 or higher,
treatment was interrupted; iv) For renal toxicity grade 3 or higher
toxicity (serum creatinine elevations, >3 × normal) treatment was
withheld until recovery (serum creatinine, <1.8 mg/dl) with
cisplatin and ifosfamide administered with more posthydration,
mannitol diuresis, and hospitalization in subsequent cycles. If the
glomerular filtration rate dropped to <40 ml/min, cisplatin and
ifosfamide were omitted in subsequent cycles. However, no dose
reductions or schedule modification were required for renal toxicity
in any patient on the study; v) For grade 3 or higher central nervous
system (CNS) toxicity (ifosfamide encephalopathy), the dose of
ifosfamide was reduced by 20% , and more hydration with
bicarbonates was anticipated in subsequent cycles. Where
encephalopathy reappeared, then ifosfamide was omitted from
subsequent cycles. Where blood counts had not recovered to ANC
≥1,500/μl and platelet count ≥100,000/μl on the day of therapy,
treatment was withheld until recovery and after a maximum delay
of 2 weeks, no further therapy was administered in cases in which
counts did not return to normal.

Patient evaluation. Baseline evaluations included: patient history,
physical examination, chest X-rays, complete blood count with
differential and platelet count, standard blood chemistry and ECG.
Computed tomography (CT) scans of the chest, abdomen, pelvis
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and whole body bone scintigraphy were performed at study entry
and CT scan of the brain whenever clinically indicated. Complete
blood counts with differential and platelet counts were performed
twice weekly or daily in case of grade 3/4 neutropenia,
thrombocytopenia or febrile neutropenia until hematological
recovery; blood chemistry and physical examination were performed
every 3 weeks. Patients were evaluated before each cycle for lesions
assessable by physical examination. Pelvic examination was
performed at baseline and after 3 and 6 cycles. All patients were
evaluated by the appropriate imaging studies indicative of the
measurable target lesions every 2 chemotherapy cycles.

Tumor evaluation and criteria for response. Tumor response was
assessed after every 2 cycles using the World Health Organization
(WHO) response criteria (17). An independent radiologist reviewed
all tumor responses. Response duration was calculated from the day
on which at least a 50%  reduction in tumor volume was
documented until the first documentation of progressive disease.
Time to tumor progression (TTP) was calculated from the first day
of drug administration to the first documentation of tumor
progression. Overall survival was measured from the date of first
drug administration to death. Patients without progression who died
during the study were considered treatment failures.

Monitoring for toxicity. Toxicity evaluations were graded according
to National Cancer Institute (NCI) common toxicity criteria (17).
Hematological and clinical chemistry parameters were measured at
baseline and then at least weekly throughout treatment. Liver
function was monitored at each cycle.

Statistical methods. The primary objective of the study was the
overall response rate (RR). All analyses were based on the intent to
treat population. Confidence intervals (CI) for response rates were
calculated according to the method described by Simon (18).
Simon’s two-stage mini-max design was used to allow for early
termination of the trial in the event of a poor response rate. An
optimized two-stage plan for accrual was used at a first-stage design
with 16 patients. It was calculated that with an anticipated RR of
approximately 30%  (minimum level of activity to be of interest),
the sample size required for having confidence limits of ±8%  would
be 32 patients. The survival distributions for response duration, TTP
and overall survival were estimated using the Kaplan-Meier method.
Dose intensity was expressed in mg/m2/week.

Results

Patient characteristics. From June 2004 to September 2007,
24 patients were enrolled and their characteristics are listed
in Table I. Eight patients had received carboplatin plus
cyclophosphamide as first-line chemotherapy and when their
tumors recurred with a TTP between 6 and 12 months, they
were placed on paclitaxel plus carboplatin. Sixteen patients
had received paclitaxel and carboplatin as first-line
chemotherapy and had relapsed after brief initial response in
less than 6 months (6 patients) or had stable or progressive
disease upon completion of treatment (10 patients). A total
of 124 chemotherapy cycles were administrated, with a
median of 4 cycles per patient (range 3-6). 

Response and survival data. All 24 patients were assessable
for response and toxicity. The efficacy of the regimen is
presented in Table II. Responses were observed in all sites
of disease, such as liver (n=2 patients), lymph nodes (n=2
patients) and intra-abdominal disease (n=4 patients).

Compliance with treatment. A total of 8 treatment cycles (6% )
were delayed for 3-14 days (median 7 days), mainly as a result
of patient choice due to difficulties in traveling from district
areas (2 cycles) and 6 cycles due to neutropenia on the day of
treatment. The delivered dose intensity was 85%  of the planned
dose for the three agents due to delays and dose reductions.
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Table I. Patients’ characteristics.

Number of 
patients (% )

Eligible patients 24
Age (years) 56 (40-68)
Performance Status (ECOG)

0 10 (42)
1 14 (58)
2

Stage (FIGO)
IIIc 18 (75)
IV 6 (25)

Tumor histology
Serous 16 (68)
Endometrioid 3 (12)
Mucinous 1 (4)
Adenocarcinoma 1 (4)
Mixed 3 (12)

Tumor grade
1 3 (12)
2 8 (34)
3 12 (50)
Unknown 1 (4)

Involved sites
Omentum, mesentery, ascites 22 (92)
Pelvic retroperitoneal, lymph nodes 8 (34)
Liver 3 (12)
Pleura 2 (8)

Prior chemotherapies
Carboplatin+cyclophosphamide 
followed by paclitaxel plus 8 (34)
carboplatin upon early recurrence 
Carboplatin+paclitaxel
a) Brief initial response and early recurrence 6 (24)
b) Stable or progressive disease early recurrence 10 (42)

Interval from previous chemotherapy treatment (months) 
Median 3
Range 2-4

GOG standard criteria 
Potentially platinum-sensitive 8 (34)
Primary platinum-resistant 6 (24)
Secondary platinum-resistant 10 (42)

GOG: Gynecologic Oncology Group.



Toxicities. Hematological and non-hematological toxicities
encountered in the present study were evaluated in all
patients and cycles, and are presented in Tables III and IV,
respectively. Grade 3 and 4 toxicities included neutropenia
in 35%  and 20%  of patients respectively, with 4 cases
(3.2% ) of all administered cycles developing febrile
episodes well managed with oral antibiotics in the outpatient
setting. Grade 3 thrombocytopenia developed in 40% . Grade
1 to 2 CNS toxicity due to ifosfamide was observed in 3
patients (12% ) and was rapidly reversible. No renal toxicity
was observed. Neurotoxicity was common with 40% , 30%
and 10%  developing grade 1, 2 and 3, respectively.

Discussion

Despite the high response rate achieved with the standard
chemotherapeutic agents, a great percentage of patients with
ovarian cancer require salvage chemotherapy upon recurrence.
Theoretically, in order to establish an effective second-line
chemotherapy, it is important to use either non-cross resistance
agents after the initial regimen, or a combination of drugs with
synergistic effect aiming to overcome tumor resistance.
Chemotherapy agents active in other tumor types have
subsequently been explored in patients with ovarian cancer.
Ifosfamide as single agent has shown activity in a small
percentage of patients with ovarian tumors refractory to the old
cisplatin-cyclophosphamide regimen (5-7). Responses have also
been documented with ifosfamide in ovarian cancer patients
carrying tumors not responding to cisplatin-paclitaxel regimen
(8-10). The interest in ifosfamide as an alternative agent in
previously treated patients has grown again most recently.
Ifosfamide is being combined either with epirubicin with a
response rate of 23%  (19), or with pegylated liposomal
doxorubicin with a 14%  response rate and a 35%  stable disease
(20). In another study, monotherapy with ifosfamide as salvage

agent achieved a 19%  response rate with documented
pathological complete responses followed by long-term survival
(21). However, ifosfamide has been shown to synergize with
platinum compounds by reversing intracellular mechanisms of
resistance that ultimately would lead to increased DNA repair
and/or detoxification of reactive intermediates of cisplatin, such
as the glutathione/thiol systems. Depletion of the intracellular
glutathione pool by 70%  has been observed in peripheral blood
lymphocytes after ifosfamide administration (22). It thus is
theoretically conceivable that the administration of ifosfamide
and cisplatin might overcome resistance to cisplatin due to
elevated glutathione concentrations. 

In the present study, cisplatin and ifosfamide were
combined with gemcitabine an agent know to have efficacy in
ovarian cancer (12-14). Gemcitabine as single agent was
administered recently in heavily pretreated patient with
ovarian cancer. In a Japanese study, the response rate was
18% , with grade 3-4 39%  granulocytopenia and 10%
thrombocytopenia (23). The drug was given in another study
at a fixed dose rate with responses similar to that achieved
using 30 min infusion but with higher toxicity (24).
Combinations of gemcitabine with several other agents have
been applied in pretreated patients with ovarian cancer. In two
studies, gemcitabine was combined with pegylated liposomal
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Table II. Clinical response to treatment.

Response No. Percentage of 
patients all patients (n=24)

Complete 
Partial 8 33 (95%  CI 12% -
45% )
Stable disease 6 25
Progressive disease 10 42
Responses according to GOG criteria
Potentially platinum-sesnsitive 4/8 50
Primary platinum-resistant 1/6 16.5
Secondary platinum-resistant 3/10 30

CI, Confidence interval. Median duration of response=5 (3-14) months;
median time to progression=6 (3-18) months; median survival=12 (3-
44) months.

Table III. Hematological toxicity (NCI-CTC grade).

NCI-CTC grade (%  of patients, all cycles)

Toxicity 1 2 3 4

Leukopenia 20 20 40 20
Neutropenia 10 35 35 20
Thrombocytopenia 25 25 40 10
Anemia 60 20 20
Febrile neutropenia 4 episodes=3.2%  of all cycles

NCI, National Cancer Institute; CTC, Common Toxicity Criteria.

Table IV. Nonhematological toxicities (NCI-CTC grade).

NCI-CTC grade (%  of patients, all cycles)

Toxicity 1 2 3 4

Nausea vomiting 70 30 20
Neurological

Peripheral 40 30 10
CNS 20 8

Alopecia 100
Renal 10 5
Hematuria 5

NCI, National Cancer Institute; CTC, Common Toxicity Criteria.



doxorubicin as salvage regimen (25) and as an alternating
combination with cisplatin and cyclophosphamide (26) in
pretreated patients. In both studies, the results were
encouraging with moderate toxicity. Another gemcitabine
combination for pretreated ovarian cancer patients was its co-
administration with oxaliplatin, yielding 18.5%  and 35%
response rates in platinum-resistant and platinum-sensitive
patients respectively, with the major toxicity being
thrombocytopenia (27). The toxicity observed in the present
study with the application of the three agents was moderate.
Despite the high incidence of grade 3 and 4 neutropenia, it can
be stated that this was rarely prolonged (>5 days) and
therefore patients were unlikely to be exposed to the danger
of febrile neutropenia. The 3.5%  incidence of febrile
neutropenia does not appear excessive and is probably
comparable to the levels observed in other studies applying
combinations of newer agents (taxanes, vinorelbine,
gemcitabine and irinotecan) with cisplatin or carboplatin (28-
30). Moreover, all febrile-neutropenic patients in the current
study were managed successfully as outpatients with broad-
spectrum antibiotics, and their pyrexia was of up to 3 days’
duration. Other toxicities did not appear to be significant in
the current study. The very low incidence of severe grade 3
peripheral neuropathy in our study might be explained by the
fact that the patients had received carboplatin in the past and
the dose of cisplatin was only 75 mg/m2. 

The regimen applied in the present study resulted in a
moderate response rate of 33% . As expected, according to
subgroup analysis, patients with potentially platinum-
sensitive tumor had a higher response rate (50% ), followed
by the 30%  response rate of patients with secondary
platinum-resistant tumors. Unfortunately, it seems that the
synergistic effect of the combination applied in the present
study could not overcome the primary cisplatin-resistance,
resulting in a poor 16.5%  response rate in this group of
patients. Overall, the response rate is within the range of
these achievable by single agents or two-drug combinations
registered in the second-line setting for the treatment of
ovarian tumors (16, 28-30).

Conclusion

Patients with primary cisplatin resistance face serious
problems. Even with the application of novel non-platinum
agents in this group of patients, the achieved response rates
are very low. Salvage treatment with the present regimen
demonstrated a significant effectiveness in patients with
potentially platinum-sensitive tumors. The efficacy of this
three-drug combination in patients with platinum-resistant
tumors was moderate. The regimen, although myelotoxic,
was well tolerated with G-CSF support. Further studies
where doublets could be compared with a three-drug
combination regimen are warranted.

References

1 McGuire WP, Hoskins WJ, Brady MF, Kucera PR, Partridge EE,
Look Ky, Clarke-Pearson DL and Davidson M:
Cyclophosphamide and cisplatin compared with paclitaxel and
cisplatin in patients with stage III and stage IV ovarian cancer. 
N Engl J Med 334: 1-6, 1996.

2 Piccart MJ, Bertelsen K, James K, Cassidy J, Mangioni C,
Simonsen E, Stuart G, Kaye S, Vergote I, Blom R, Grimshaw R,
Atkinson RJ, Swenerton KD, Trope C, Nardi M, Kaern J, Tumolo
S, Timmers P, Roy JA, Lhoas F, Lindvall B, Bacon M, Birt A,
Andersen JE, Zee B, Paul J, Baron B and Pecorelli S: Randomized
intergroup trial of cisplatin-paclitaxel versus cisplatin-
cyclophosphamide in women with advanced epithelial ovarian
cancer: three-year results. J Natl Cancer Inst 92: 699-708, 2000.

3 Markman M, Rothman R, Hakes T, Reichman B, Hoskins W,
Rubin S, Jones W, Almadrones L and Lewis JL Jr: Second-line
platinum therapy in patients with cisplatin. J Clin Oncol 9: 389-
393, 1991.

4 Eisenhauer EA, Vermorken JB and Van Glabbeke M: Predictors
of response to subsequent chemotherapy in platinum-pretreated
ovarian cancer: a multivariate analysis of 704 patients. Ann
Oncol 8: 963-968, 1997.

5 Sutton GP, Blessing JA, Homesley HD, Berman ML and
Malfetano J: Phase II trial of ifosfamide and mesna in advanced
ovarian carcinoma: a Gynecologic Oncology Group Study. J Clin
Oncol 7: 1672-1676, 1989.

6 Markman H, Hakes TH, Reichman B, Lewis JL Jr, Rubin S,
Jones W, Almadrones L, Pizzuto F and Hoskins W: Ifosfamide
and mesna in previously treated advanced epithelial ovarian
cancer: activity in platinum-resistant disease. J Clin Oncol 10:
243-248, 1992.

7 Sorensen P, Pfeiffer P and Bertelsen K: A phase II trial of
ifosfamide/mesna as salvage therapy in patients with ovarian
cancer refractory to or relapsing after prior platinum-containing
chemotherapy. Gynecol Oncol 56: 75-78, 1995.

8 Dorval T, Soussain C, Beuzeboc P, Garcia-Giralt E, Jouve M,
Livartowski A, Mosseri V, Palangie T, Scholl S, Sastre X and
Pouillart P: Ifosfamide seven-day infusion for recurrent and
cisplatin resistant ovarian cancer. J Infus Chemother 6: 47-49,
1996.

9 Markan M, Kennedy A, Sutton G, Hurteau J, Webster K,
Peterson G, Kulp B and Belinson J: Phase II trial of singe agent
ifosfamide/mesna in patients with platinum/paclitaxel refractory
ovarian cancer who have not previously been treated with an
alkylating agent. Gyncol Oncol 70: 272-274, 1998.

10 Scarfone G, Villa A, Parazzini F, Sciatta C, Polverino G and
Bolis G: A phase I-II trial of high-dose ifosfamide in patients
with ovarian cancer refractory or resistant to platinum and/or
paclitaxel-containing chemotherapy. Tumori 85: 217-219, 1999.

11 Polyzos A, Tsavaris N, Kosmas C, Petrikos G, Giannikos L,
Kalahanis N, Papadopoulos O, Christodoulou K,
Giannakopoulos K, Veslemes M and Katsilambros N: Second-
line chemotherapy with cisplatin-ifosfamide in patients with
ovarian cancer previously treated with carboplatin-
cyclophosphamide. J Chemother 11: 144-149, 1999.

12 Shapiro JD, Millward MJ, Rischin D, Michael M, Walcher V,
Francis PA and Toner GC: Activity of gemcitabine in patients
with advanced ovarian cancer: responses seen following
platinum and paclitaxel. Gynecol Oncol 63: 89-93, 1996.

Polyzos et al: Cisplatin-Ifosfamide-Gemcitabine as Salvage Therapy

2685



13 D’Agostino G, Amant F, Berteloot P, Scambia G and Vergote I:
Phase II study of gemcitabine in recurrent platinum-and paclitaxel-
resistant ovarian cancer. Gynecol Oncol 88: 266-269, 2003.

14 Pfisterer J, Plante M, Vergote I, du Bois A, Hirte H, Lacave AJ,
Wagner U, Stähle A, Stuart G, Kimmig R, Olbricht S, Le T,
Emerich J, Kuhn W, Bentley J, Jackisch C, Lück HJ, Rochon J,
Zimmermann AH and Eisenhauer E; AGO-OVAR; NCIC CTG
and EORTC GCG: Gemcitabine plus carboplatin compared with
carboplatin in patients with platinum-sensitive recurrent ovarian
cancer: an intergroup trial of the AGO-OVAR, the NCIC CTG,
and the EORTC GCG. J Clin Oncol 24: 4699-4707, 2006.

15 Kosmas C, Tsavaris NB, Polyzos A, Malamos NA, Katsikas M
and Antonopoulos MJ: Phase I study of dose-escalated
paclitaxel, ifosfamide, and cisplatin (PIC) combination
chemotherapy in advanced solid tumors. Br J Cancer 82: 300-
307, 2000.

16 Polyzos A, Kosmas C, Tsavaris N, Toufexi H, Lagadas A, Gogas
H, Giannakopoulos K, Kouraklis G, Griniatsos J, Felekouras E,
Tsigris C, Nikiteas N, Papadopoulos O and Giannopoulos A:
Paclitaxel-ifosfamide-cisplatin as salvage chemotherapy in
ovarian cancer patients pretreated with platinum compounds and
paclitaxel. Anticancer Res 27: 1645-1652, 2007.

17 Miller AB, Hoogstraten B, Staquet M and Winkler A: Reporting
results of cancer treatment. Cancer 47: 207-214, 1981.

18 Simon R: Otpimal two-stage designs for phase II clinical trials.
Control Clin Trials 10: 1-10, 1989.

19 Joly F, Bourgeois H, Floquet A, Chinet-Charrot P, Meyer F,
Lebrun D, Hamond K, Leroy C and Herton JF: Efficacy and
tolerability of the ifosfamide-epirubicin combination in relapsed
ovarian cancer. Int J Gynecol Cancer 16(1): 77-82, 2006.

20 Bourgeois H, Joly F, Pujade-Lauraine E, Cure H, Guastalla JP,
Ferru A, Chabrun V, Chieze S and Tsourani JM: Phase I study
of pegylated liposomal doxorubicin in combination with
ifosfamide in pretreated ovarian cancer patients. Am J Clin
Oncol 29(4): 399-404, 2006.

21 Baur M, Fazeny-Doerner B, Hudec M, Seveld P, Salzer H and
Dittrich C: Ifosfamide/mesna as salvage therapy in platinum
pretreated ovarian cancer patients–long-term results of a phase
II study. Cancer Invest 24(1): 22-27, 2006.

22 Lind MJ, McGown AT, Hadfield JA, Thatcher N, Crowther D
and Fox BW: The effect of ifosfamide and its metabolites on
intracellular glutathione levels in vitro and in vivo. Biochem
Pharmacol 38: 1835-1840, 1989.

23 Watanabe Y, Koike E, Nakai H, Etoh T and Hoshiai H: Phase II
study of singe-agent gemcitabine in heavily pretreated Japanese
patients with recurrent ovarian cancer. Int J Clin Oncol 13(4):
345-348, 2008.

24 Ojeda Gonzalez B, Gonzalez Martin A, Bover Barcelo I,
Fabregat i Mayoi X, Mellado B, Rubio Perez MJ, Alonso
Carrion L, Casado Herraez A, Calvo Garcia E, Churruca Galaz
C, Arcusa Lanza A, Herrero Ibanez A, Adrover Cebrian E and
Poveda Velasco A: A phase II trial of fixed-dosed rate
gemcitabine in platinum-resistant ovarian cancer: a GEICO
(Grupo Espanol de Investigacion en Cancer de Ovario) Trial.
Am J Clin Oncol 31(5): 481-487, 2008.

25 Skarlos DV, Kalofonos HP, Fountzilas G, Dimopoulos MA,
Pavlidis N, Razis E, Economopoulos T, Pectasides D, Gogas H,
Kosmidis P, Bafaloukos D, Klouvas G, Kyratzis G and
Aravantinos G: Gemcitabine plus pegylated liposomal
doxorubicin in patients with advanced epithelial ovarian cancer
resistant/refractory to platinum and/or taxanes. A HeCOG phase
II study. Anticancer Res 25: 3103-3108, 2005.

26 Pectasides D, Xiros N, Papaxoinis G, Aravantinos G, Sykiotis C,
Pectasides E, Psyrri A, Koumarianou A, Gaglia A, Gouveris P
and Economopoulos T: Gemcitabine and pegylated liposomal
doxorubicin alternating with cisplatin plus cyclophosphamide in
platinum refractory/resistant, paclitaxel-pretreated, ovarian
carcinoma. Gynecol Oncol 108(1): 47-52, 2008.

27 Kalykaki A, Papakotoulas P, Tsousis S, Boukovinas I, Kalbakis
K, Vamvakas L, Kotsakis A, Vardakis N, Papadopoulou P,
Georgoulias V and Mavroudis D; Hellenic Oncology Research
Group: Gemcitabine plus oxaliplatin (GEMOX) in pretreated
patients with advanced ovarian cancer: a multicenter phase II
study of the Hellenic Oncology Research Group (HORG).
Anticancer Res 28(1B): 495-500, 2008.

28 Polyzos A, Kosmas C, Toufexi H, Malamos N, Lagadas A,
Kosmidis C, Ginopoulos P, Ziras N, Kandilis K and Georgoulias
V: Docetaxel in combination with irinotecan (CPT-11) in
platinum-resistant paclitaxel-pretreated ovarian cancer.
Anticancer Res 25: 3559-3564, 2005.

29 Aravantinos G, Bafaloukos D, Fountzilas G, Christodoulou C,
Papadimitriou C, Pavlidis N, Kalofonos HP, Gogas H, Kosmidis
P and Dimopoulos MA: Phase II study of docetaxel-vinorelbine
in platinum-resistant, paclitaxel-pretreated ovarian cancer. Ann
Oncol 14(7): 1094-1099, 2003.

30 Gallardo D, Calderillo G, Serrano A, Alexander F, Rodriguez G,
Perez L, de la Garza J, Orate-Ocana L and Otero J: A phase II
study of gemcitabine plus cisplatin in previously untreated
advanced ovarian cancer. Anticancer Res 26: 3137-3141, 2006.

Received February 4, 2009
Revised May 18, 2009

Accepted May 21, 2009

ANTICANCER RESEARCH 29: 2681-2686 (2009)

2686



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


