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Abstract

Background To evaluate the efficacy and toxicity of a

combination chemotherapy consisting of gemcitabine,

carboplatin, and docetaxel (GCD) in patients with

advanced urothelial carcinoma (UC) as a phase II trial.

Materials and methods Patients with metastatic or locally

advanced unresectable UC were eligible for this trial. All

enrolled patients were considered to be ‘‘unfit’’ for cis-

platin-based chemotherapy, or to have methotrexate, vin-

blastine, doxorubicin, cisplatin (MVAC)-refractory UC.

The chemotherapy regimen consisted of gemcitabine

1000 mg/m2 on days 1 and 8, and carboplatin (with a target

area under the curve of 5) and docetaxel 70 mg/m2 on day

1; this was repeated every 21 days.

Results Thirty-five patients were enrolled, with a median

age of 68 years. A total of 89 cycles were administered

(median, 2 cycles). Major toxicities were Grade 3/4 neu-

tropenia in 28 (80.0%) patients and Grade 3/4 thrombo-

cytopenia in 18 (51.5%). An objective response rate (ORR)

was 11 of 21 patients (52.4%), including a complete

response in 1 (4.8%). The median overall survival (OS)

was 13.1 months (1-year survival rate, 60%) and the

median progression-free survival (PFS) was 5.0 months.

Among 16 patients who had previously received MVAC,

the ORR, the median PFS, the median OS and 1-year

survival rate was 56.3%, 5.0 months, 12.6 months and

54%, respectively.

Conclusions GCD chemotherapy is active and well tol-

erated as a first- or second-line therapy for patients with

advanced UC. Response rate, duration and survival did not

differ between those with and without a history of MVAC

treatment.
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Introduction

In the 1990s, the most common first-line systemic che-

motherapy for patients with advanced and/or unresectable

urothelial carcinoma (UC) was combination therapy with

cisplatin, methotrexate, doxorubicin, and vinblastine

(MVAC) [1]. In Phase III studies of MVAC therapy in

patients with advanced UC, the objective response rate

(ORR) was 35–45%, and the median overall survival (OS)

was 12 months [1, 2]. Although the frequency of response

to MVAC therapy was promising, the duration of response

was short, and the survival rate at 5 years after initiating

the therapy was only 3.2%. In addition, treatment with

MVAC is associated with substantial toxicity, including

myelosuppression, mucositis, nephrotoxicity, and neurop-

athy. Therapy-related mortality rates range from 2 to 4%

[2, 3]. Recently, Phase II and Phase III studies found that

gemcitabine–cisplatin (GC) combination therapy was

effective and comparable to MVAC in the treatment of

patients with advanced UC [4, 5]. Compared with MVAC

therapy, the safety profile of GC therapy was better and the

ORR was similar (49 and 46% for GC therapy and MVAC,

respectively). However, the therapeutic application of GC

to patients with renal impairment is difficult because of the
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renal toxicity of cisplatin. Since the impairment of renal

function is common in patients with advanced UC, it is

necessary to develop more active and less toxic treatments.

Carboplatin was developed with the intent of providing

an efficacy that is similar to that of cisplatin and has less

renal toxicity. Carboplatin seldom causes renal impairment

and has an established formula (Calvert formula) that

allows for the accurate dosing of the drug on the basis of

renal function. The latter has made this agent an attractive

alternative to cisplatin.

Docetaxel is also an active single agent in previously-

treated patients with UC. In a Phase II study of docetaxel

therapy in patients with advanced or metastatic UC

relapsing or refractory to no more than one prior cisplatin-

containing treatment regimen, the ORR rate was 13.3%,

and the median OS was 9 months [6]. Furthermore, doce-

taxel and gemcitabine combination therapy has also been

reported to be active and well tolerated in elderly patients

with advanced non-small-cell lung cancer [7, 8].

Our study was designed to evaluate the safety and effi-

cacy of combination chemotherapy consisting of gemcita-

bine, carboplatin, and docetaxel (GCD) in patients with

metastatic and/or locally advanced unresectable UC who

had previously undergone MVAC chemotherapy or were

not suitable for cisplatin therapy.

Materials and methods

Patients

Thirty-five patients who were treated between April 2002 and

March 2008 at the Akita University Hospital were enrolled in

this study. All of them had histologically confirmed UC that

was either metastatic or locally advanced and unresectable. In

addition, patients eligible for this study had to meet at least one

of the following three criteria: (1) Patients were considered to

be ‘‘unfit’’ for administration of cisplatin [e.g., MVAC, high-

dose-intensity MVAC (HD-MVAC)] because of advanced

age and/or renal dysfunction (serum creatinine greater than

1.2 mg/dL). (2) Patients had had to discontinue first-line

chemotherapy with MVAC or HD-MVAC because of tumor

progression or unacceptable toxicity. (3) The disease had

relapsed in patients after first-line chemotherapy with MVAC

or HD-MVAC. Prior cytotoxic treatment and local radiation

were permitted. Eastern Cooperative Oncology Group

(ECOG) performance scores were 0, 1, or 2 for all patients.

Patients should have recovered from any effects of a major

surgery, and at least 4 weeks should have elapsed since

completion of chemotherapy. Written informed consent was

obtained in all cases. The study was approved by the institu-

tional ethical review board of Akita University Graduate

School of Medicine.

Treatment plan

Table 1 outlines the treatment schedule and dose of the

GCD regimen. Docetaxel infusion preceded the infusion of

carboplatin, which was infused on day 1. The carboplatin

infusion was followed by gemcitabine infusion. The start-

ing dose level (level 0) was maintained in patients whose

neutrophil count at the nadir was 500/mm3 or greater, and

whose platelet count at the nadir was 50,000/mm3 or

greater. In patients with a neutrophil nadir of \500/mm3

and/or a platelet count nadir \50,000/mm3, the dose was

reduced by one dose level for the next cycle. If the neu-

trophil nadir was less than 500/mm3, or if the platelet count

nadir was less than 50,000/mm3 after a reduction in dose

level (-1), then subsequent cycles were started at a lower

dose level (-2). Gemcitabine was administered at day 8

only if the neutrophil count was 1000/mm3 or greater and if

the platelet count was 100,000/mm3 or greater. The dose

could not be escalated once it was reduced.

Assessment of response and adverse events

Radiographic analyses of tumor size and tumor burden, and

disease staging were performed at baseline and after every

second cycle, or as indicated clinically. Responses to GCD

combination therapy were determined using the definitions

according to RECIST version 1.0 [9]. The duration of

response was determined from the date of the observed

response to the date of disease progression, or the last

contact with the patient. Survival duration was measured

from the initiation of the first cycle of GCD chemotherapy

until death or the last contact with the patient.

The severity of adverse events was graded according to

NCI-CTCAE version 2.0.

Statistical analysis

OS and progression-free survival (PFS) were plotted by the

Kaplan–Meier method, and differences between groups

were calculated by the log-rank test. Comparison of

response rate between groups was performed using Fisher’s

exact test. Statistical analysis was carried out using SPSS

version 18.0 (SPSS Inc., Chicago, IL, USA).

Table 1 Treatment plan (21-day cycle)

Agent Days Full

dosage

Dose

reduction 1

Dose

reduction 2

Gemcitabine (mg/m2) 1, 8 1000 800 600

Carboplatin (AUC) 1 5 4 3

Docetaxel (mg/m2) 1 70 60 50
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Results

Patients characteristics

From April 2002 to March 2008, 35 patients were enrolled

in this study. A total of 14 patients were treated with

radiation combination therapy. Demographic and baseline

characteristics of the patients are presented in Table 2. The

median age was 68 years (range 41–83 years). ECOG

performance status was 0 in 30 of 35 patients (85.7%), and

1 in the other 5 patients (14.3%). Twenty-six patients

(74.3%) had previously undergone chemotherapy (neoad-

juvant and/or adjuvant chemotherapy), which included

HD-MVAC in 24 patients, and MVAC in 2 patients.

Twelve patients had prior total cystectomy, and 7 patients

had prior nephro-ureterectomy. Metastasis to at least 1

region outside of the urothelial tract was observed in all 35

patients (100.0%). The most frequent site of metastasis was

the lymph nodes (17 of 35 patients; 43.6%).

Treatment administered

All the 35 patients received a total of 89 cycles of che-

motherapy (median of 2 cycles; range 1–8 cycles). No dose

reductions were required in 13 of 26 patients (50.0%) at the

beginning of the 2nd cycle.

Adverse effects

The overall safety of the treatment regimen was evaluated

according to the frequency and severity of treatment-rela-

ted adverse events. Frequencies of Grade 1 to Grade 4

adverse events are shown in Table 3. Neutropenia was the

most frequently observed Grade 3/4 adverse event with the

GCD regimen. Twenty-eight of 35 patients (80.0%) expe-

rienced Grade 3/4 neutropenia. The incidence rate of Grade

3/4 adverse effects in 11 patients with impaired renal

function was not different from that in 24 patients with

normal renal function. For example, Grade 3/4 neutropenia

was noted in 65.7 and 83.3%, and Grade 3/4 anemia in 45.5

and 41.7%, respectively. Similarly, the incidence rate of

Grade 3/4 adverse effects in patients over 75 years was not

different from that in patients aged 75 years or younger.

For example, Grade 3/4 neutropenia was observed in 77.7

and 77.0%, and Grade 3/4 anemia in 33.3 and 46.2%,

respectively. No toxicity-related deaths were encountered

in this phase II study.

Tumor response

A total of 35 patients could be assessed for response.

Excluding the 14 patients who had received combination

radiation therapy, the ORR was 52.4% (11 of 21 patients),

including a complete response (CR) in 1 (4.8%), and a

partial response (PR) in 10 (47.6%). Another 9 patients

(42.9%) had stable disease. The response rate (CR ? PR)

among patients with lymph node, lung, liver, and soft tissue

metastases was 41.2, 12.5, 50.0, and 50.0%, respectively.

Among 16 patients who had previously received MVAC or

HD-MVAC, the ORR was 56.3% (9 patients), including a

CR in 1 (6.3%), and a PR in 8 (50.0%). The ORR in

patients previously treated with MVAC or HD-MVAC was

not different from that in patients without previous che-

motherapy (p = 0.53).

Table 2 Patient characteristics

Characteristic No. of patients (%)

Total 35 (100)

Age (years)

Median 68

Range 41–83

Gender

Female 6 (17.1)

Male 29 (82.9)

ECOG performance status

0 30 (85.7)

1 5 (14.3)

2 0 (0.0)

Serum creatinine

C1.2 11 (31.4)

\1.2 24 (68.6)

Prior chemotherapy

HD-MVAC 24 (68.6)

MVAC 2 (5.7)

None 9 (25.7)

Site of disease

Locoregionally advanced

Upper urinary tract 9 (25.7)

Bladder 4 (11.4)

Recurrent or metastatic

Lymph node 17 (48.6)

Lung 9 (25.7)

Liver 7 (20.0)

Soft tissue 4 (11.4)

Bone 4 (11.4)

Pelvis 1 (2.9)

No. of target organs per patients

1 22 (62.9)

2 7 (20.0)

C3 6 (17.1)
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Survival

The outcome of GCD combination chemotherapy on overall

survival duration (i.e., time from the first treatment with the

study drugs to death due to any cause) was determined for the

35 enrolled patients (Fig. 1). Among the 21 patients without

combination radiation therapy, the median OS was 13.1

months [95% confidence interval (CI) 11.4–14.7 months],

with a 1-year survival of 60%, and a 2-year survival of 24%.

The median PFS was 5.0 months (95% CI 2.3–7.7 months).

In the 16 patients who had previously received MVAC or

HD-MVAC, the median OS was 12.6 months (95% CI

8.9–16.3 months), with a 1-year survival rate of 54%, and a

2-year survival rate of 22% (Fig. 2). The median PFS was

5.0 months (95% CI 3.2–6.8 months) (Fig. 3).

Finally, the OS in patients who had previously been

treated with MVAC or HD-MVAC was not different from

that of patients without such a history (p = 0.13).

Discussion

Despite significant progress with combination chemother-

apy, advanced UC remains a fatal disease for the vast

majority of patients with metastatic or unresectable dis-

ease. The two active agents—paclitaxel and gemcitabine—

have been reported to have favorable toxicity profiles and a

potentially synergistic interaction with platinum [10, 11].

Therefore, these two drugs have led to the development of

taxane- and gemcitabine-based doublets with cisplatin or

carboplatin [12–15]. Although GC combination chemo-

therapy appears to be well tolerated, the complete response

rate and survival with this combination is not superior to

that of MVAC, and the response duration is short [16].

Furthermore, patients with advanced UC are often con-

sidered to be ‘‘unfit’’ for cisplatin-based chemotherapy

because they are often at an advanced age, and have

impaired renal function (although judgements to this effect

and the criteria for ‘‘unfit’’ may often be based on the

physician’s discretion or preference). We sought to

enhance the treatment efficacy by developing regimens

incorporating three active agents to build on taxan- and

gemcitabine-based chemotherapy [16, 17], while reducing

toxicity by the application of carboplatin.

With a median of two courses, the present GCD che-

motherapy was well tolerated despite the fact that a number

of patients were elderly (mean 68 years), and 26% were

Table 3 Adverse events

Adverse events Grade 4 Grade 3 Grade 2 Grade 1

Hematologic

Neutropenia 14 (40.0) 14 (40.0) 7 (20.0) 0 (0.0)

Thrombocytopenia 1 (2.9) 17 (48.6) 8 (22.9) 8 (22.8)

Anemia 3 (8.6) 12 (34.3) 14 (40.0) 6 (17.1)

Nonhematologic

Diarrhea 1 (2.9) 6 (17.1) 6 (17.1) 3 (8.6)

Nausea and emesis 1 (2.9) 2 (5.7) 4 (11.4) 6 (17.1)

Anorexia 0 (0.0) 10 (28.6) 7 (20.0) 11 (31.4)

Gastrointestinal

bleeding

0 (0.0) 1 (2.9) 0 (0.0) 0 (0.0)

Values are expressed as no. (%)

Fig. 1 The OS for all patients with unresectable metastatic or locally

advanced UC (n = 35)

Fig. 2 The OS for patients who were previously treated with MVAC

or HD-MVAC chemotherapy for metastatic UC. The patients who

received concomitant radiation therapy were excluded from this

analysis

Fig. 3 The PFS among patients who were previously treated with

MVAC or HD-MVAC chemotherapy for metastatic UC
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over 75 years in age. While Grade 3/4 myelosuppression

was often encountered, the frequencies of hematologic

toxicity were similar to those seen with GC combination

chemotherapy [5]. In spite of the high incidence of Grade

3/4 toxicity, there was no drug toxicity-related death.

Furthermore, the incidence rate of Grade 3/4 adverse

effects was not distinctively high in elderly patients, or in

patients with impaired renal function. Therefore, we

believe that the GCD regimen was well tolerated and safe,

even in elderly patients and those with impaired renal

function.

In the present study, the ORR was 52.4%, with a CR rate

of 4.8%. The response rate in this study was relatively

lower than that of the paclitaxel–carboplatin–gemcitabine

combination therapy reported by Hussain et al. (52.4 vs.

68%) [16]. One possible reason for this difference in

response rate was that our study included a larger number

of patients with a previous history of chemotherapy with

MVAC or HD-MVAC (60 vs. 11% in the study by Hussain

et al. [16]). On the other hand, the median OS was

13.1 months in our study; this result is similar to that

reported with GC combination therapy (12–14 months) [4,

15, 18] and MVAC combination therapy (12 months) [19,

20]. It is notable that in all of the reported studies the

patients were chemo-naive. Considering that the present

study included 26 (74.3%) patients who had a previous

history of chemotherapy with MVAC or HD-MVAC, the

GCD regimen appears to be at least as effective as the

MVAC or GC regimen. Comparing patients who received

radiation therapy with GCD chemotherapy with those who

received GCD chemotherapy alone, the patients who

received radiation had a better survival rate (Fig. 1). One

possible reason for this difference might be the radiosen-

sitization effect of docetaxel and carboplatin; this could

also be the reason why the 14 patients (40.0%) who

received radiation therapy plus GCD chemotherapy had

only 1 target lesion that could be controlled with chemo-

radiation therapy.

As a second-line chemotherapy for prior MVAC-treated

metastatic UC, the results of the present study indicate that

the GCD chemotherapy is effective with outcomes that are

comparable to those seen in patients without any history of

chemotherapy. Of the 16 patients who could be assessed

for response to therapy, the ORR was 56.3%, and the

median OS was 12.6 months (Figs. 2, 3). Currently, there

is no established second-line chemotherapy for patients

who experience clinical failure or recurrence after plati-

num-based chemotherapy, including MVAC and GC.

There have been a number of recent reports of clinical

trials that have been performed to address this issue

[6, 21–28]. McCaffrey et al. [6] described the results of a

Phase II trial that used docetaxel monotherapy and showed

that the ORR was 13.3%, and the median OS was

5.1 months. Gemcitabine monotherapy has been shown to

provide a 22–23% ORR, with 5–9 months median OS, and

3.1–3.8 months median PFS [22, 23]. In trials of paclitaxel

plus carboplatin/cisplatin combination therapy, the ORR

was 16–36%, the median OS was 6–10.3 months, and the

median PFS was 4–6.2 months [15–18]. In trials of gem-

citabine plus docetaxel/paclitaxel combination therapy, the

ORR was 17–27%, and the median PFS was 7.7–14.4

months [21, 28]. The 53.0% ORR and 13.1 months median

OS achieved in our study seems to be comparable with the

results reported in these previous reports. Therefore, we

believe that our GCD triplet combination may possess

substantial activity against advanced UC that has recurred

after failure of platinum-containing regimens, especially

MVAC and HD-MVAC. However, this remains merely a

possibility at present and whether the current GCD regimen

is also effective against advanced UC after treatment fail-

ure or recurrence following GC chemotherapy should be

further investigated. Furthermore, because the duration of

PFS in the present study remained rather short at 5 months,

the development of a more active and durable regimen

requiring the aid of new active agents may be required.

In summary, GCD chemotherapy was effective in

patients with advanced UC, even in those with a history of

MVAC or HD-MVAC treatment. The regimen was feasible

in elderly patients as well as in patients with impaired renal

function. However, the short duration of PFS remains a

major problem.
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