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Abstract
Objective: Gemcitabine and platinum-based compounds represent the new standard combination therapy for bladder cancer. In this study, we evaluate the efficacy and safety of gemcitabine and carboplatin followed sequentially by paclitaxel in 27 patients with advanced
transitional cell carcinoma.
Methods: This phase II multicentre study was based on the doublet gemcitabine 800 mg/m2 and
carboplatin area under the concentration-time curve 2 on days 1 and 8 every 21 days for 4
cycles, followed sequentially by paclitaxel 60 mg/m2/w for 12 consecutive weeks. The disease
was assessed after each sequence.
Results: Primary tumor was localized in the bladder and renal pelvis in 25 and 2 patients, respectively. Twenty patients completed all 4 cycles of the gemcitabine and carboplatin sequence. Mean number of cycles was 3.5 (range 1 to 4). Toxicities were mainly hematologic,
including Grade 3 neutropenia and anemia in 3 patients. Objective response was noted in 11
pts (40.7%), including 1 complete response (CR) and 10 partial responses (PR). Three patients
had stable disease and 11 progressed. Among the 20 patients, 14 received the second sequence. Mean number of paclitaxel injections was 7 (range 2 to 12). Toxicities were limited to
diarrhea and neurotoxicity in 1 patient each. Objective response was documented in 6 patients (30%) (3 CR and 3 PR), including the improvement of PR into CR in 2 patients. Median
duration of response was 6 months. After a median follow-up of 7 months, 21 patients died
and 6 remained alive, including 2 who maintained CR and 1 PR.
Sixteen patients had locally advanced disease and 11 had metastatic disease, better prognostic
was noticed with patients with locally advanced disease.
Conclusion: the sequential approach of treatment for advanced urothelial cancer using gemcitabine and carboplatine followed by paclitaxel seems to be a safer alternative to the combined triplet, but due to the limited number of patients this study failed to improve outcome.
Further investigations with larger population are required.
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INTRODUCTION
Bladder cancer (BC) is the fourth most common
cancer in men, with an estimated of 70,980 new cases

diagnosed and 14,330 deaths in the US in 2009.1 Transitional cell carcinoma (TCC) remains the most com-
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mon histological subtype. In the 1990s, the methotrexate, vinblastine, doxorubicin and cisplatin
(MVAC) regimen was considered the gold-standard
of chemotherapy for the treatment of patients with
advanced or metastatic TCC.2-4 However, the MVAC
regimen was relatively toxic and the search for a safer
alternative ensued. Several newer agents including
paclitaxel, docetaxel and gemcitabine have demonstrated substantial single-agent activity in the treatment of advanced TCC.5-7 Phase II trials combining
these agents with platinum-based compounds or with
each other as doublets have also shown favorable
activity.8-11 In a randomized phase III study, the combination of gemcitabine and cisplatin had similar efficacy to the MVAC regimen with lower toxicity, thus
becoming the new gold-standard treatment for advanced TCC.12 Other attempts to improve outcome
included combining paclitaxel to platinum and gemcitabine regimens, as triplet therapy. However, the
simultaneous administration of the three drugs increased toxicity without evidence of improved efficacy.13 In this study, we evaluate the activity and
safety of gemcitabine and carboplatin followed sequentially by paclitaxel in patients with advanced
TCC.

PATIENTS AND METHODS
Eligibility criteria
Patients with histologically confirmed locally
advanced or metastatic TCC of the urothelial tract
(bladder, ureter, or renal pelvis), were enrolled in 3
different medical centres from September 2004 till
September 2007 that was either locally advanced or
metastatic. All patients were required to have at least
one measurable lesion. No prior chemotherapy was
allowed, unless in adjuvant or neoadjuvant setting
with more than one year chemotherapy-free interval
since the last dose. Previous intravesical treatment
was allowed if the most recent intravesical therapy
completed was more than one month prior to study
enrolment. Prior irradiation to the bladder was not
allowed. Additional inclusion criteria included: age
between 18 and 75 years, Eastern Cooperative Group
Performance Status (ECOG PS) ≤ 2. Hematologic variables: hemoglobin ≥10 g/dl, leukocyte count ≥ 3000
/mm3, platelet count ≥ 100000 /mm3; creatinine
clearance ≥ 30 ml/min. Hepatic function variables:
total serum bilirubin ≤ 1.5 upper limit of normal
(ULN), alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) ≤ 2.5 ULN (≤ 3.5 ULN in case
of liver metastasis).
Patients were excluded if they had a history of
other malignancy (except non-melanoma skin cancer),
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active cardiac disease necessitating continuous therapy, or evidence of neurological disturbance or cerebral metastasis.
The study protocol was approved by the institutional review board at each center and written informed consent was obtained from each patient prior
to enrolment.

Baseline evaluations
Baseline evaluation included a medical history
and physical examination; complete blood count
(CBC) and differential; serum electrolyte, liver enzymes, bilirubin, and creatinine levels; urinalysis;
chest radiography; and electrocardiography. All patients underwent baseline crosssectional imaging including a computed tomography (CT) scan or magnetic resonance imaging scan of the abdomen and
pelvis. If clinically indicated chest CT scan and bone
scan were performed.

Treatment schedule
Patients received treatment through the following regimen: intravenous (IV) gemcitabine 800 mg/m2
and IV carboplatin area under the concentration-time
curve 2, on Days 1 and 8. The regimen was repeated
every 21 days for 4 cycles, followed by IV paclitaxel 60
mg/m2 weekly for 12 weeks. Patients received standard antiemetic prophylactic and paclitaxel premedication.

Toxicity assessment and dose modification
Toxicity assessment was performed on days 1
and 8 of each cycle using the Common Toxicity Criteria (CTC) of the National Cancer Institute version 3.0.
All patients received the full dose of gemcitabine and
carboplatin on Day 1 of the first cycle.
On Day 1 of each cycle, full doses of both agents
were administered if leukocyte count was ≤ grade 1
and the platelet count was ≥100000/mm3. If the leukocyte count was grade 2or the platelet count was
75000-100000 /mm3, 75% of the doses of both drugs
were administered. If the leukocyte count was ≥ grade
3 or the platelet count was≥ grade 2, then treatment
was delayed for one week, and reinitiated at 75%
doses of both agents when blood counts improved to
baseline conditions. If discontinuation is required for
more than 2 weeks, the patient was discontinued from
the study.
For Day 8, both agents were administered if the
leukocyte count was ≤ grade 2 and the platelet count
was≤ grade 1. If not, treatment on day 8 was cancelled.
Paclitaxel was delayed for one week, if the leukocyte count was ≥ grade 3 or the platelet count was≥

http://www.jcancer.org

Journal of Cancer 2012, 3
grade 2. If discontinuation is required for more than 1
week, the patient was discontinued from the study.
In the event of neutropenic fever, subsequent
doses of all drugs were reduced by 25%. Patients with
reversible Grade 3 or 4 nonhematologic toxicity (with
the exception of nausea, emesis, or alopecia) had
doses of the offending agent or agents withheld until
the toxicity resolved to ≤ Grade 1. Treatment was resumed using 75% of the doses of the offending agents.
Patients who developed irreversible Grade 3 or 4
nonhematologic toxicity or who had Grade 3 or 4
neurotoxicity were removed from the protocol.
All patients who received at least one dose of
treatment were included in the toxicity analysis.

Response assessment
Tumor response assessment was performed after
completion of gemcitabine plus carboplatin sequence
and then after completion of paclitaxel. Reevaluation
included a repeat of all previously abnormal radiologic studies with repeat of objective tumor measurements. Treatment efficacy was evaluated using the
Response Evaluation Criteria In Solid Tumors
(RECIST).
Complete response (CR) was defined as the
disappearance of all target lesions. Partial response
(PR) was defined as 30% decrease in the sum of the
longest diameter of target lesions.
Progressive disease (PD) was defined as 20% increase in the sum of the longest diameter of target
lesions. Stable disease (SD) was defined as small
changes that did not meet above criteria.
To ensure comparability baseline imaging studies and subsequent follow up studies used to assess
response were performed using identical techniques
throughout the study.
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gression at the time of their death unless there was
sufficient documented evidence to conclude that no
progression occurred prior to death.
Fleming’s single-stage design was applied for
the sample size determination and showed that the
hypothesis Ha should be rejected if the number of
responses ≤ 9 and the hypothesis H0 should be rejected if the number of responses > 9, with a sample
size of 25. The statistical data were obtained using an
SPSS software version 16.0 (SPSS, Chicago, IL, USA).

RESULTS
Patient characteristics
A total of 27 patients were enrolled in this study.
The mean age was 68 years (range 44-79 years) with a
male to female ratio of 22:5. Primary tumor was localized in the bladder (n=25) and in the renal pelvis
(n=2). Sixteen patients had locally advanced disease
and 11 had metastatic disease at the time of diagnosis.
Metastasis sites included: lung (n=5), liver (n=3), bone
(n=4) and adrenal gland (n=1). Twelve patients had
undergone previous radical cystectomy and 1 patient
had received intravesical treatment. Patients were
classified following the Bajorin prognostic factor18.
Table 1. Patient Characteristics.

Statistical analysis
The current trial was designed to detect a response rate of 40% as compared to a minimal, clinically meaningful response rate of 20%. The primary
end point of this study was to assess the efficacy of the
sequence regimen as first-line treatment in advanced
uorthelial cancer, measured as an objective response
rate (ORR). Secondary end points included overall
survival (OS), duration of response, time to progression (TTP) and toxicity. Survival time was defined as
the time from registration to time of last follow up or
death due to any cause. Survival curves were calculated according to the methods of Kaplan and Meier.
TTP was defined as the time from registration to
documentation of disease progression. If a patient
died without documentation of disease progression,
the patient was considered to have had tumour pro-

Dose administration
Twenty patients completed all 4 cycles of gemcitabine and carboplatin. The mean number of completed cycles was 3.5 (range, 1-4). Seven patients
stopped the treatment at an earlier stage of the study
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because of disease progression (n = 6) or personal
request (n = 1). Dose-reductions of 25% were required
in 2 of 27 patients for hematologic toxicities.
Among the 20 patients who completed the first
sequence, 6 patients could not receive the sequence
paclitaxel for loss of follow-up (n = 3) or personal request (n = 3). In the remaining 14 patients, the mean
number of paclitaxel injections was 7 (range 2-12).
Dose-reductions of 25% were required in 2 patients
due to myelosuppression.

Efficacy
Based on an intent-to-treat analysis, at the completion of gemcitabine plus carboplatin sequence,
there were 1 CR (3.7%) and 10 PR (37.0%) giving an
ORR of 40.7%. Responses were achieved in 8 out of 16
patients with either a primary unresectable tumor or
metastases limited to the lymph nodes, and in 3 out of
11 patients with distant metastases. Three patients
had SD and 11 had PD.
At the completion of the paclitaxel sequence,
there were 3 CR (15%) and 3 PR (15%) giving an ORR
of 30%. Responses were achieved in patients who already responded to the first sequence (gemcitabine
plus carboplatin) including 2 PR who were rendered
CR after paclitaxel sequence. All responders were
patients with either primary unresectable tumor or
metastases confined to lymph nodes. Four patients
had SD and 4 had PD. Of note, 7 of the patients who
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achieved PR or had SD after the first sequence (n = 13)
progressed after the second sequence.
The median duration of response was 6 months
and
the
median
TTP
was
5
months
(Figure 1A). After a median follow-up of 7 months, 21
patients died and 6 remained alive, including 2 who
maintained CR and one who maintained PR. The
median OS was 7 months (Figure 1B).

Toxicity
Toxicities experienced during the study are
summarized in Table 2. Myelosuppression was the
most common toxicity during gemcitabine plus carboplatin treatment. Two patients experienced Grade 3
neutropenia and one patient required hospitalization
for the treatment of febrile neutropenia. Grade 3-4
thrombocytopenia occurred in 2 patients, yet there
were no bleeding episodes reported. Three patients
experienced Grade 3 anemia and 11 patients required
red blood cell transfusions. Nonhematologic toxicity
was uncommon. One patient experienced a Grade 2
hypersensitivity reaction and one patient had Grade 3
nausea/vomiting.
In the paclitaxel sequence, there were no episodes of Grade 3-4 neutropenia or thrombocytopenia.
One patient experienced Grade 3 anemia and 3 patients required red blood cell transfusions. Nonhematologic toxicities included Grade 2 neuropathy in
one patient and Grade 3 diarrhea in another patient.

Table 2. Observed toxicities during the course of treatment.
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Figure 1. (A) Time to progression to the whole group. (B) Overall survival for the whole group.

DISCUSSION
Despite the unprecedented activity of the MVAC
regimen in advanced urothelial cancer, its limitations
were readily apparent as a result of the treatment related toxicities2. Response rates up to 72% in first-line

therapy were reported 2-4; however, toxicity was significant with a high incidence of drug-related deaths,
nadir sepsis, and Grade 3+ myelosuppression (up to
58%).2
http://www.jcancer.org
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Core and long-term results of phase III trials redefined the treatment approach by showing that the
combination of gemcitabine and cisplatin is equivalent to MVAC (ORR 49% vs. 46%, respectively) with
lower incidence of toxicity (Grade 3-4 neutropenia
82% vs. 71%, respectively; neutropenic fever 14% vs.
2%, respectively; neutropenic sepsis 12% vs. 1%, respectively).12,14
The search for a more ideal regimen yet continued. Carboplatin has been substituted for cisplatin in
various combinations to decrease nephrotoxicity.15
Moreover, the individual dosage of each of our drug
protocol is rather at the lowest limit with respect to
the renal function fragility of these patients, as currently used by Vandenput et al. and Rozzi et al. in
treating gynecologic and lung tumors.19-20 In parallel
to this work, several studies showed that paclitaxel as
monotherapy is an active and safe regimen in advanced urothelial cancer patients.5 However, its addition to the gemcitabine and platinum regimens increased toxicity without evidence of improved treatment efficacy.13, 16, 17
In this trial, rather than simultaneously adding
paclitaxel to gemcitabine and carboplatin, we attempted to improve treatment efficacy and safety using a sequential therapy with gemcitabine and carboplatin followed by paclitaxel. The ORR rate of 30%
based on intent-to-treat analysis seems slightly lower
than results of previous regimens combining gemcitabine plus carboplatin, essentially because of the
early withdrawal of 7 patients.11-14 Moreover, 11 patients were excluded and did not receive paclitaxel
sequence. Responses were mainly achieved in advanced unresectable urothelial carcinoma with positive lymph nodes, and without evidence of visceral
metastases.
It is interesting to note that this regimen was
relatively well tolerated. Fourteen of 27 patients (51%)
received 100% of the regimen and few patients required dose reduction. Grade 3 and 4 neutropenia and
febrile neutropenia were infrequent and substantially
lower than rates reported for the MVAC, gemcitabine
plus carboplatin regimen, and triple drug regimen of
gemcitabine, carboplatin and paclitaxel.2,12-17 Grade 3
and 4 nonhematologic toxicities were also rare. These
results demonstrate the sequential regimen is safe in
this population of patients.
Several limitations exist in this study. First of all,
recruitment was very slow, since it took 3 years to
recruit 27 patients. Also, the follow-up duration was
relatively short, with a median of 7 months. A definitive survival benefit has not been shown in this trial,
since the median OS was 7 months only which may be
attributed to the small number of patients included. In
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addition, some patients who achieved PR or had SD
after the gemcitabine plus carboplatin sequence
showed disease progression under paclitaxel treatment. These results indicate that, although the monotherapy in the second sequence of the regimen may
be active in some patients by enhancing PR into CR, it
seems to be insufficient in others and unable to circumvent rapid disease progression, especially in patients with visceral metastases. This could reflect the
aggressive natural history of this disease in these patients, since delayed paclitaxel could not circumvent
tumor aggressiveness.
Our study demonstrates that a sequential regimen of gemcitabine and carboplatin followed by
paclitaxel is highly tolerable when compared to simultaneous administration of the three drugs and could
offer a smooth alternative for advanced urothelial
cancer chemotherapy. However, larger studies with a
larger number of patients are warranted to better define optimal dosing and schedule of this regimen before concluding that efficacy is lower with sequential
regimen.
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