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Abstract

Purpose To evaluate the efficacy and safety of gemcita-
bine in combination with carboplatin at standard rate or
fixed dose rate infusion in patients with advanced non-
small-cell lung cancer (NSCLC).

Patients and methods 1In this prospective study, patients
with chemonaive advanced NSCLC were randomized to
receive gemcitabine at a standard rate (gemcitabine
1,200 mg/m2 over 30 min, the standard arm) or a fixed dose
rate (gemcitabine 1,200 mg/m2 over 120 min, the FDR
arm) on days 1 and 8 every 3 week cycle. In both treatment
arms, carboplatin at AUC of 5 was administered over 4 h
following gemcitabine on day 1 of each cycle.

Results From November 2003 to June 2005, a total of 42
patients, in which 7 (17%) patients had stage III; disease
and 35 (83%) had stage IV disease, were enrolled into this
study. All patients were included in efficacy and toxicity
assessment. No patient had a complete response. Seven
(33%) patients in the standard arm and 10 (48%) in the
FDR arm had a partial response. The median time to pro-
gression and median overall survival time in the standard
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arm was 5.4 months (95% CI, 3.8-7 months) and
11.5 months (95% CI, 8.2-14.8 months), respectively,
while in the FDR arm was 6.5 (95% CI, 4.4—-8.6 months)
months, 12.0 months (95% CI, 11.3—12.7 months), respec-
tively. The most frequently reported grade 3 or 4 hemato-
logical toxicities were thrombocytopenia (38% patients in
the standard arm and 43% in the FDR arm) and neutropenia
(24% in the standard arm and 33% in the FDR arm).
Although hematological toxicity occurred in a little higher
percent of patients in the FDR arm than in the standard arm,
there were no discernible differences by statistical analysis
in both treatment arms (P > 0.05). And significant nonhe-
matologic toxicities were infrequent and tolerable in both
arms. No significant difference existed also (P > 0.05).
Conclusion In this phase II study, gemcitabine in combi-
nation with carboplatin either at standard rate or fixed dose
rate infusion was clinically effective and well tolerated in
patients with advanced NSCLC.

Keywords Non-small-cell lung cancer - Chemotherapy -
Gemcitabine - Fixed dose rate - Carboplatin

Introduction

Non-small-cell lung cancer (NSCLC) currently is the lead-
ing cause of death related to cancer in the world [1]. Plati-
num-based chemotherapy for NSCLC has improved
survival compared to best supportive care alone [2]. Fur-
thermore, the combination of gemcitabine (2, 2'-
difluorodeoxycytidine, dFdC) and carboplatin has been
shown active and tolerable in advanced NSCLC in random-
ized phase III studies [3-5].

Gemcitabine, a new pyrimidine antimetabolite, is a
novel deoxycytidine analogue with cytotoxic activity in
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NSCLC [6-8], and is a prodrug requiring intracellular
phosphorylation to its active form gemcitabine triphosphate
(dFdCTP) [9, 10]. The rate-limiting step in the activation of
gemcitabine is the phosphorylation of gemcitabine to its
monophosphate form by deoxycytidine kinase, and the
optimal rate of accumulation of gemcitabine triphosphate
reaches with a plasma gemcitabine concentration between
10 and 20 pumol/L, which corresponds to the saturation of
deoxycytidine kinase activity within the cell [11-13]. In
phase I studies, this concentration range of plasma gemcita-
bine and continuous saturation of gemcitabine triphosphate
levels were achieved when gemcitabine was infused at a
fixed dose rate (FDR) of 10 mg/m2 per min [14-17]. In
addition, the infusion of gemcitabine at 10 mg/m? per min
has demonstrated increased tumor efficacy in randomized
phase II studies of advanced pancreatic cancer and
achieved a higher median intracellular gemcitabine triphos-
phate level compared to the standard 30 min infusion arm
[18, 19].

In light of the favorable activity of gemcitabine and car-
boplatin in advanced NSCLC and the benefits of the pro-
longed infusion schedule of gemcitabine, we conducted a
randomized phase II study of gemcitabine and carboplatin in
patients with advanced NSCLC, applying two different infu-
sion schedules. One group of patients was assigned to be
administered gemcitabine 1,200 mg/m” using a standard
30 min infusion (the standard arm, days 1 and 8 every
3 week cycle) with carboplatin (AUC = 5) on day 1 of each
cycle and in the other group, gemcitabine 1,200 mg/m?* was
employed at a fixed dose rate of 10 mg/m? per min (the FDR
arm, days 1 and 8 every three week cycle) with carboplatin
(AUC =5)onday 1. The response rate was used to evaluate
the efficacy of gemcitabine and carboplatin combination
treatment. Other parameters evaluating the efficacy were
time to progression (TTP) and overall survival (OS).

Patients and methods
Patient selection

Patients with locally advanced or metastatic stage Il or IV
NSCLC, which was not amenable to surgery or radiother-
apy with curative intent, were eligible for this study. The
stage of NSCLC was determined by histological or cytolog-
ical examination. Other eligibility criteria included: no pre-
vious chemotherapy or chemotherapy and radiotherapy >
1 month before enrollment; the presence of at least one
measurable lesion; Eastern Cooperative Oncology Group
performance status (ECOG-PS) <2; life expectancy
> 3 months; age (range 18-75 years); adequate bone mar-
row function (WBC count > 4.0 x 10°/L, platelet count
>100 x 10° per litre); adequate renal and liver function
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(serum creatinine < 1.5 times normal value; serum trans-
aminase <2 times normal value). All patients provided
written informed consent before the enrollment.

The exclusion criteria included: pregnant or lactation
women; serious infection or impairments on the organ
function; central nervous system (CNS) metastasis or more
than two metastases in other organs.

The study was approved by the Ethics Committee of The
First Affiliated Hospital of Zhejiang University and was
carried out in according with ethical principles stated in the
most recent version of the Declaration of Helsinki or the
applicable guidelines on good clinical practice.

Study design

This was a randomized phase II, single-centre, open-label
and two-arm study. Stratified randomization was performed
using the minimisation method based on baseline prognos-
tic factors including the stage of NSCLC (IIIB or IV),
ECOG-PS (0 or 1 or 2) and study sites. The treatment
schedule consisted of gemcitabine (Gemzar, Eli Lilly and
Company, Indianapolis, IN, USA) on days 1 and 8 every
3 week cycle, and carboplatin (Paraplatin, Bristol-Myers
Squibb Company, USA) on day 1 of each cycle. Patients
were randomly assigned to the following two treatment
arms: (1) Intravenous (i.v.) administration of 1,200 mg/m2
gemcitabine over 30 min, referred to as the standard arm or
(2) 1,200 mg/m? gemcitabine at a fixed dose rate of 10 mg/
m? per min, referred to as the FDR arm. An infusion pump
was used to ensure exact infusion time. In both arms, car-
boplatin at AUC of 5 was administered as a 4 h i.v. infu-
sion, following gemcitabine. Carboplatin  dosage
calculation was based on glomerular filtration rate accord-
ing to the Calvert formula [20] and carboplatin dosage was
adjusted prior to each cycle through re-determination of
glomerular filtration rate.

All patients were scheduled to receive at least two cycles
of treatment, and up to six cycles if there was no evidence
of disease progression. Treatment was stopped early in case
of patient refusal, severe toxicity or pregnancy. Patients,
with documented progressive disease (PD) after two or four
cycles or with stable disease (SD) after four cycles of che-
motherapy were withdrawn from the study. Full supportive
therapy, corticosteroids, anticonvulsants and antibiotics
were given as needed. Antiemetic premedication included
5-HTj; antigonists. No routine use of hematopoietic growth
factors was planned. No prophylactic antibiotics were used.
All patients were treated on an inpatient basis.

Dose adjustments during the treatment were based on
hematological and nonhematological toxicities. On day 1, if
neutrophil count was < 1.5 x 10° per litre and/or platelet
count <100 x 10° per litre, chemotherapy doses were
either delayed (for up to 2 weeks) or reduced by 25% to
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allow recovery from hematological toxicity. On day 8, for a
neutrophil count < 1.0 x 10° per litre and/or platelets
<75 x 10° per litre, the gemcitabine dose was omitted, and
the cycle continued without one dose of gemcitabine.
Patients, who can not recover from hematological toxicity
(neutrophil count > 1.0 x 10° per litre and/or platelets
> 75 x 10° per litre) within 2 weeks were withdrawn from
the study. Doses were reduced by 25% for any grade 3 non-
hematological toxicity (excluding nausea, vomiting and
alopecia). Treatment was discontinued in the event of grade
4 or frequent grade 3 nonhematological toxicity. For grade
2-4 neurological toxicity, carboplatin treatment was
delayed until the patient recovered to grade 1, then the dose
was reduced by 25%. If no recovery to grade 1 was
achieved within 3 weeks, the patient was also excluded
from the study.

Patient evaluation

Prior to chemotherapy, patients underwent a physical
examination; ECOG-PS; chest X-ray; brain, thoracic and
abdominal computer tomography scan (CT scan); bron-
choscopy (if not performed at the time of diagnosis); bone
scan; electrocardiogram; complete blood count and blood
chemistry with liver function test and creatinine clearance.
On days 1 and 8 during each cycle of treatment, a physical
examination was performed, and ECOG-PS and blood
count were assessed. All measurable and evaluable lesions
were assessed by the same method used at baseline.
Response to treatment was assessed for every two cycles
with clinical and/or radiological tumor assessment, accord-
ing to the RECIST criteria [21]. Confirmed responses
required repeat CT scans at least 4 weeks later. Patients
who finished six cycles of chemotherapy were assessed
every 2 months. Assessment of TTP was determined by
measuring the time interval from the beginning of treatment
until the first documentation of progression regardless of
the patient’s treatment status. OS was determined by mea-
suring the time interval from the beginning of the treatment
to the date of death or last contact. Toxicities were evalu-
ated every cycle using to the WHO criteria. No quality of
life questionnaire was used in the present study.

Statistical analysis

The study was designed to select the better of the two regi-
mens as reflected by the response rate, TTP, OS and toxic-
ity. Each patient in the study was considered evaluable
[intent-to-treat (ITT) analysis]. Response rates, including
95% confidence intervals (CIs), were calculated on an ITT
basis. TTP and OS were calculated according to the Kap-
lan-Meier method with the appropriate censoring using
SPSS 11.0 [22]. Statistical differences of toxicities between

the two treatment arms were calculated using the Chi-
square (°) test.

Results
Patient characteristics

From November 2003 to June 2005, a total of 42 patients
(21 patients in the standard arm and 21 in the FDR arm)
were enrolled in this study in our centre (Table 1). The
majority of patients were males (79%), with a median age
of 64 years (range 40-74) in the standard arm and 61 years
(range 42—74) in the FDR arm. ECOG-PS was 0 in 7%, 1 in
52% and 2 in 41% of patients. Seven patients (17%) had
stage III; disease and 35 (83%) had stage IV disease. Histo-
logical types of lung tumor were squamous carcinoma in
43% of the patients and adenocarcinoma in 36%, large cell
tumor and other in 21%, respectively.

A total of 186 chemotherapy cycles were administered
(91 cycles in the standard arm and 95 in the FDR arm), with
a median number of four cycles per patient (range 3-6).
Seven patients (33%) received three cycles, 6 (29%) four
cycles, 2 (10%) five cycles and 6 (29%) six cycles, respec-
tively, in the standard arm, and 7 patients (33%) three
cycles, 3 (14%) four cycles, 4 (19%) five cycles and 7
(33%) six cycles, respectively, in the FDR arm. In the

Table 1 Patient’s characteristics

The standard
arm (n =21)

The FDR
arm (n =21)

No. of patients %  No. of patients %

Age (years)

Median 64 61

Range 40-74 42-74
Sex

Male 16 76 17 81
Female 5 24 4 19
ECOG-PS

0 2 10 1 5
1 12 57 10 48
2 7 33 10 48
Stage

1115 4 19 3 14
v 17 81 18 86
Histology

Squamous cell 10 48 8 38
Adenocarcinoma 7 33 8 38
Large cell and other 4 19 5 24

FDR fixed dose rate, ECOG-PS Eastern Cooperative Oncology Group
performance status
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standard arm, 2.1% of gemcitabine doses were omitted and
17.5% were reduced, respectively, while in the FDR arm,
24 and 19.3% of gemcitabine doses were omitted or
reduced, respectively. In both treatment arms, the most
common reasons for dose omission and reduction were
thrombocytopacnia and neutropaenia. Carboplatin was
reduced in 13.1% of doses in the standard arm and 14.3% in
the FDR arm.

Efficacy

All patients were included in the response assessment. No
patient had a complete response (CR). Seven patients (33%;
95% CI 26-49%) in the standard arm and 10 (48%; 95% CI
24-52%) in the FDR arm had a partial response (PR). Of
the remaining patients, 11 patients (52%) had SD as their
best tumor response, 3 (14%) had PD despite treatment in
the standard arm, while 7 patients (33%) had SD, 4 (19%)
had PD in the FDR arm, respectively. The median TTP and
median OS time was 5.4 months (95% CI 3.8-7 months)
and 11.5 months (95% CI 8.2-14.8 months) for patients in
the standard arm, respectively (Fig. 1), while in the FDR
arm, 6.5 months (95% CI 4.4-8.6 months) and 12.0 months
(95% CI, 11.3-12.7 months), respectively (Fig. 2). In addi-
tion, 1 year survival rate was 38.1% in the standard arm and
41.2% in the FDR arm.

Toxicity
Hematological toxicity was most significant adverse effect
in this study (Table 2). In the standard arm, grade 3—4

thrombocytopenia was observed in 8 (38%) patients, grade
3—4 neutropenia in 5 (24%), grade 3—4 anemia in 4 (19%)
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Fig. 1 Kaplan—-Meier curve for time to progression for patients in the
standard arm (gemcitabine 1,200 mg/m? over 30 min) and in the FDR
arm (gemcitabine 1,200 mg/m?* over 120 min)
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Fig. 2 Kaplan—-Meier curve for overall survival for patients in the
standard arm (gemcitabine 1,200 mg/m2 over 30 min) and in the FDR
arm (gemcitabine 1,200 mg/m? over 120 min)

Table 2 Hematological toxicities

Toxicity Grade 3/4 (No. of patients) P-value
The standard arm  The FDR arm
Leucocytopenia 3 (14%) 5 (24%) 0.70
Neutropenia 5 (24%) 7 (33%) 0.49
Thrombocytopenia 8 (38%) 9 (43%) 0.75
Anemia 4 (19%) 6 (29%) 0.47
Bleeding 0 0
FDR fixed dose rate

and grade 3—4 leucocytopenia in 3 (14%) patients, respec-
tively, while in the FDR arm, grade 3—4 thrombocytopenia
was observed in 9 (43%) patients, neutropenia in 7 (33%),
grade 3—4 anemia in 6 (29%) and grade 3—4 leucocytopenia
in 5 (24%) patients, respectively. No bleeding episodes
were recorded in both treatment arms. Although hemato-
logical toxicity occurred in a little higher percent of patients
in the FDR arm than in the standard arm, there were no dis-
cernible differences by statistical analysis in both treatment
arms (P > 0.05). Patients required platelet transfusion in 21
cycles [10 cycles (11%) in the standard arm and 11 cycles
(12%) in the FDR arm] and hematopoietic growth factors
support care in 42 cycles [19 cycles (21%) in the standard
arm and 23 cycles (24%) in the FDR arm].

Significant nonhematological toxicities were infrequent
and tolerable in both treatment arms (Table 3). There was
no treatment related death. Grade 1-2 nausea/vomiting
occurred in 19 patients (10 patients in the standard arm and
9 in the FDR arm), grade 1-2 skin rash occurred in 15
patients (7 patients in the standard arm and 8 in the FDR
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Table 3 Nonhematological

toxicities Toxicity The standard arm (No. of patients) The FDR arm (No. of patients)
Grade 1 Grade2 Grade3 Grade4 Gradel Grade2 Grade3 Grade4
Nausea/vomiting 6 4 0 0 7 2 0 0
Skin rash 5 2 0 0 4 4 1 0
Diarrhea 0 0 0 0 0 0 0 0
Constipation 1 0 0 0 3 0 0 0
Increased AST 3 0 0 0 3 0 0 1
FDR fixed dose rate; AST aspar- Increased creatinine 1 5 0 0 2 0 0 0
tate aminotransferase Alopecia 7 1 0 0 6 5 0 0
No significant difference was Neurological toxicity 1 0 0 0 1 0 0 0
seen between the two treatment Mucositis ) 0 0 0 | 0 0 0

groups (P > 0.05)

arm), grade 1-2 alopecia occurred in 19 patients (8 patients
in the standard arm and 11 in the FDR arm). Grade 3 skin
rash and grade 4 increased AST (aspartate aminotransfer-
ase) occurred in 2 patients in the FDR arm, respectively.
Nonhematologic toxicities in both treatment arms were
similar. No significant difference existed (P > 0.05).

Discussion

The combination of gemcitabine and cisplatin is a widely
used regimen in Europe for the first-line treatment of
advanced NSCLC. However, the significant side effects
(such as hematological toxic, ototoxicity and nephrotoxi-
city, etc.) and difficult administration method of cisplatin
has restricted its widespread use. The combination of gem-
citabine and carboplatin as a front-line regimen for
advanced NSCLC may be an appealing choice, which can
be given to patients with an impaired renal function in the
elderly. Furthermore, it is likely to present an acceptable
toxicity profile [23, 24]. In our phase II study, gemcitabine
in combination with carboplatin either at standard rate or
fixed dose rate infusion was clinically effective and well
tolerated in patients with advanced NSCLC.

A number of phase II or III studies have evaluated the
combination of gemcitabine 1,000-1,250 mg/m2 and car-
boplatin AUC 5 or 6 on a 21-day schedule in patients with
advanced NSCLC [25-28]. These studies have shown
response rate ranging from 26 to 55% and median survival
times of 9.4—-14.3 months, with rates of grade 3 or 4 throm-
bocytopenia of 9.4 to 62% and grade 3 or 4 neutropenia of
11-80%. In our study, the response rate was 33% for the
standard arm and 48% for the FDR arm, and no patient had
a CR. The median OS time was 11.5 months for patients in
the standard arm and 12 months in the FDR arm. Toxicities
were generally mild and treatment was well tolerated. A
moderate rate of grade 3 and 4 hematologic toxicities
occurred with both treatment schedules and the FDR

infusion schedule seemed more toxic. However, there were
no discernible differences by statistical analysis in both
treatment arms. Other grade 1 and 2 nonhematologic toxic-
ities such as nausea diarrhea, alopecia, fever and erythema
were observed in two administration regimens and no sta-
tistically significant differences were noted between the two
arms.

According to Soo et al. [29], 10 pmol/L or higher plasma
concentrations was essential for gemcitabine to effective
against solid tumor. A previous phase II study conducted in
our centre has monitored the pharmacokinetics of gemcita-
bine administered at a fixed dose rate of 10 mg/m? per min
(1,200 mg/m?) in six NSCLC patients [30]. Compared to
pharmacokinetic data from the literature [31, 32], no appar-
ent difference was found with respect to T, AUC, and CL
(Clearance rate). The mean parameters were shown as 7',
(10.67 £ 3.38) min, AUC (7.75 £ 1.53) pg.h/mL, and CL
(3940.05 £ 672.08) mL per min. The maximum concentra-
tion (C,,,,) was (4.92 £ 1.79) pg/mL (16.42 £ 5.97 pmol/
L), which differed significantly from the published data
[(10.0-18.3) pg/mL (33.37-61.07 umol/L), a dose of
1,000 mg/m? with 30 min infusion]. The discrepancy of
maximum concentration may be due to the different infu-
sion time and dosage. However, the prolonged infusion
time in the study resulted in gemcitabine plasma concentra-
tions being maintained substantially higher than the effec-
tive anti-tumor concentration of 10-pmol/L for longer time
than the 30 min infusion. It elevated the clinical therapeutic
effect. Meanwhile, the hematologic toxicology was moder-
ate.

The results of our study differed from those of study by
Soo et al. [33]. In their results, the response rate was 34% in
FDR arm and 42% in standard 30 min infusion arm. TTP,
OS and toxicity were similar for both treatment arms. Mean
plasma  CmaXgmcigpines AUC in FDR arm  was
(20.8 = 17.2) pmol/L and (35,079 £ 18,216) pmol-min/L,
respectively, while in standard arm, (41.2 & 13.9) pmol/L
and (32,249 £ 11,267) pmol-min/L, respectively. dFdCTP
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saturation was reached in standard arm but not in FDR arm.
The data published by Tempero et al. [13], however, were
also different from the present study. In this trial, the
median survival of all patients in FDR arm was longer than
those in standard arm with significant difference (P < 0.05).
Furthermore, patients in the FDR infusion arm experienced
consistently more hematologic toxicity.

A potential strategy to achieve more efficient activation
of gemcitabine and to reduce the infusion period of the
fixed dose regimen is to administer an initial rapid bolus of
gemcitabine to saturate deoxycytidine kinase activity, fol-
lowed by an infusion at 10 mg/m* per min [34]. Theoreti-
cally, through the above administration methods, a
reduction in excessive gemcitabine levels would be
obtained and a higher dFACTP AUC could be achieved in a
shorter duration of infusion. Assuming similar cellular
transport characteristics in tumors, this approach may
increase cytotoxicity.

The purpose of our study was to evaluate the efficacy
and safety of gemcitabine in combination with carboplatin
at standard rate or fixed dose rate infusion in patients with
advanced NSCLC. This study does not definitively favor
one regimen over the other. However, the clinical data sup-
port the continuation of evaluating the FDR infusion strat-
egy for gemcitabine in combination with carboplatin in
advanced NSCLC patients. Future development may
involve in optimizing dose and infusion rate (FDR) of gem-
citabine in combination with potentially synergistic drugs
based on pharmacokinetic principles.

References

1. Parkin DM, Bray F, Ferlay J et al (2005) Global cancer statis-
tics,2002. CA Cancer J Clin 55:74-108

2. Non-small Cell Lung Cancer Collaborative Group (1995) Chemo-
therapy in non-small cell lung cancer: a meta-analysis using updat-
ed data on individual patients from 52 randomised clinical trials.
Br Med J 311:899-909

3. Kosmidis PA, Kalofonos C, Syrigos K et al (2005) Paclitaxel and
gemcitabine vs. carboplatin and gemcitabine. A multicenter, phase
III randomized trial in patients with advanced inoperable non-small
cell lung cancer (NSCLC). ASCO Meeting Abstracts 23:7000

4. Rudd RM, Gower NH, Spiro SG et al (2005) Gemcitabine plus car-
boplatin versus mitomycin, ifosfamide, and cisplatin in patients with
stage IIIB or IV non-small-cell lung cancer: a phase III randomized
study of the London Lung Cancer Group. J Clin Oncol 23:142-153

5. Sederholm C, Hillerdal G, Lamberg K et al (2005) Phase III trial
of gemcitabine plus carboplatin versus single-agent gemcitabine in
the treatment of locally advanced or metastatic non-small-cell lung
cancer: The Swedish Lung Cancer Study Group. J Clin Oncol
23:8380-8388

6. Anderson H, Lund B, Bach F et al (1994) Single-agent activity of
weekly gemcitabine in advanced non-small-cell lung cancer: a
phase II study. J Clin Oncol 12:1821-1826

7. Abratt RP, Bezwoda WR, Falkson G et al (1994) Efficacy and
safety profile of gemcitabine in non-small-cell lung cancer: a
phase II study. J Clin Oncol 12:1535-1540

@ Springer

10.

11.

12.

13.

14.

20.

21.

22.

23.

24.

25.

26.

. Ma CX, Nair S, Thomas S et al (2005) Randomized phase II trial

of three schedules of pemetrexed and gemcitabine as front-line
therapy for advanced non-small-cell lung cancer. J Clin Oncol
23:5929-5937

. Giovannetti E, Mey V, Nannizzi S et al (2005) Cellular and phar-

macogenetics foundation of synergistic interaction of pemetrexed
and gemcitabine in human non-small-cell lung cancer cells. Mol
Pharmacol 68:110-118

Giovannetti E, Mey V, Danesi R et al (2004) Synergistic cytotox-
icity and pharmacogenetics of gemcitabine and pemetrexed com-
bination in pancreatic cancer cell lines. Clin Cancer Res 10:2936—
2943

Ogawa M, Hori H, Ohta T et al (2005) Sensitivity to gemcitabine
and its metabolizing enzymes in neuroblastoma. Clin Cancer Res
11:3485-3493

Gandhi V, Plunkett W, Du M et al (2002) Prolonged infusion of
gemcitabine: clinical and pharmacodynamic studies during a
phase I trial in relapsed acute myelogenous leukemia. J Clin Oncol
20:665-673

Tempero M, Plunkett W, Haperen VR et al (2003) Randomized
phase II comparison of dose-intense gemcitabine: thirty-minute
infusion and fixed dose rate infusion in patients with pancreatic
adenocarcinoma. J Clin Oncol 21:3402-3408

Grunewald R, Abbruzzese JL, Tarassoff P et al (1991) Saturation
of 2, 2'-difluorodeoxycytidine 5'-triphosphate accumulation by
mononuclear cells during a phase I trial of gemcitabine. Cancer
Chemother Pharmacol 27:258-262

. Abbruzzese JL, Grunewald R, Weeks EA et al (1991) A phase 1

clinical, plasma, and cellular pharmacology study of gemcitabine.
J Clin Oncol 9:491-498

. Grunewald R, Kantarjian H, Du M et al (1992) Gemcitabine in

leukemia: a phase I clinical, plasma, and cellular pharmacology
study. J Clin Oncol 10:406-413

. Furuse J, Ishii H, Okusaka T et al (2005) Phase I study of fixed

dose rate infusion of gemcitabine in patients with unresectable
pancreatic cancer. J Clin Oncol 35:733-738

. Gelibter A, Di Cosimo S, Ruggeri EM et al (2004) Fixed dose-rate

gemcitabine (GEM) infusion in advanced pancreatic (PDAC) and
biliary tree (BTC) carcinoma: a phase II study. ASCO Meeting
Abstracts 22:4182

. Ko AH, Dito E, Schillinger B et al (2006) Phase 1I study of fixed

dose rate gemcitabine with cisplatin for metastatic adenocarci-
noma of the pancreas. J Clin Oncol 24:379-385

Calvert AH, Newell DR, Gumbrell LA et al (1989) Carboplatin
dosage: prospective evaluation of a simple formula based on renal
function. J Clin Oncol 7:1748-1756

Therasse P, Arbuck SG, Eisenhauer EA et al (2000) New guide-
lines to evaluate the response to treatment in solid tumors. J Natl
Cancer Inst 92:205-216

Kaplan EL, Meier P (1958) Nonparametric estimation from
incomplete observations. ] Am Stat Assoc 53:457-481

Maestu I, Gomez-Aldaravi L, Torregrosa MD et al (2003) Gemcita-
bine and low dose carboplatin in the treatment of elderly patients
with advanced non-small cell lung cancer. Lung Cancer 42:345-54
Parente B, Barroso A, Conde S et al (2001) A prospective study of
gemcitabine and carboplatin as first-line therapy in advanced non-
small cell lung cancer: toxicity of a three- versus a four-week
schedule. Semin Oncol 28(Suppl):10—4

Mazzanti P, Massacesi C, Rocchi MB et al (2003) Randomized,
multicenter, phase II study of gemcitabine plus cisplatin versus
gemcitabine plus carboplatin in patients with advanced non-small
cell lung cancer. Lung Cancer 41:81-9

Zatloukal P, Petruzelka L, Zemanova M et al (2003) Gemcitabine
plus cisplatin vs. gemcitabine plus carboplatin in stage IIIb and IV
non-small cell lung cancer: a phase III randomized trial. Lung
Cancer 41:321-31



Cancer Chemother Pharmacol (2007) 60:601-607

607

217.

28.

29.

30.

31.

Domine M, Casado V, Estevez LG et al (2001) Gemcitabine and
carboplatin for patients with advanced non-small cell lung cancer.
Semin Oncol 28(Suppl):4-9

Bajetta E, Stani SC, Candis DD et al (2003) Preclinical and clini-
cal evaluation of four gemcitabine plus carboplatin schedules as
front-line treatment for stage IV non-small-cell lung cancer. Ann
Oncol 14:242-247

Soo RA, Lim HL, Wang LZ et al (2003) Phase I trial of fixed dose-
rate gemcitabine in combination with carboplatin in chemonaive ad-
vanced non-small-cell lung cancer: a Cancer Therapeutics Research
Group Study. Cancer Chemother Pharmacol 52(2):153-158

Wang LR, Huang MZ, Xu N et al (2005) Pharmacokinetics of
gemcitabine in Chinese patients with non-small-cell lung cancer. J
Zhejiang Univ Sci B 6:446-450

Bhargava P, Marshall JL, Fried K et al (2001) Phase I and pharma-
cokinetic study of two sequences of gemcitabine and docetaxel

32.

33.

34.

administered weekly to patients with advanced cancer. Cancer
Chemother Pharmacol 48:95-103

Kroep JR, Giaccone G, Voorn DA et al (1999) Gemcitabine and
paclitaxel: pharmacokinetic and pharmacodynamic interactions in
patients with non—small-cell lung cancer. J Clin Oncol 17:2190—
2197

Soo RA, Wang LZ, Tham LS et al (2006) A muticentre rando-
mised phase II study of carboplatin in combination with gemcita-
bine at standard rate or fixed dose rate infusion in patients with
advanced stage non-small-cell lung cancer. Ann Oncol 17:1128-
1133

Parker RS, Fisher JW, Florian JA et al (2005) Development of a
pharmacokinetically-guided gemcitabine (dFdC) dosing schedule
to reduce potentially excessive plasma dFdC concentrations.
ASCO MeetingAbstracts 23:2025

@ Springer



	Phase II study of gemcitabine and carboplatin in patients with advanced non-small-cell lung cancer
	Introduction
	Patients and methods
	Patient selection
	Study design
	Patient evaluation
	Statistical analysis

	Results
	Patient characteristics
	EYcacy
	Toxicity

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


