
Pacl i taxe l and Gemcitabine Chemotherapy for Advanced
Transi t ional -Cel l Carc inoma of the Urothel ia l Tract : A

Phase II Tria l o f the Minnie Pear l Cancer Research
Network

By Anthony A. Meluch, F. Anthony Greco, Howard A. Burris III, Timothy O’Rourke, Gregory Ortega,
Ronald G. Steis, Lisa H. Morrissey, Valerie Johnson, and John D. Hainsworth

Purpose: To evaluate the toxicity and efficacy of
combination chemotherapy with paclitaxel and gemcit-
abine in patients with advanced transitional-cell carci-
noma of the urothelial tract.

Patients and Methods: Fifty-four patients with ad-
vanced unresectable urothelial carcinoma entered this
multi-centered, community-based, phase II trial be-
tween May 1997 and December 1999. All patients
were treated with paclitaxel 200 mg/m2 by 1-hour
intravenous (IV) infusion on day 1 and gemcitabine
1,000 mg/m2 IV on days 1, 8, and 15; courses were
repeated every 21 days. Patients who had objective
response or stable disease continued treatment for six
courses.

Results: Twenty-nine of 54 patients (54%; 95% con-
fidence interval, 40% to 67%) had major responses to
treatment, including 7% complete responses. With a
median follow-up of 24 months, 16 patients (30%)
remain alive and nine (17%) are progression-free. The
median survival for the entire group was 14.4 months;

1- and 2-year actuarial survival rates were 57% and
25%, respectively. Seven (47%) of 15 patients previ-
ously treated with platinum-based chemotherapy re-
sponded to paclitaxel/gemcitabine. Grade 3/4 toxicity
was primarily hematologic, including leukopenia
(46%), thrombocytopenia (13%), and anemia (28%).
Ten patients (19%) required hospitalization for neutro-
penia and fever, and one patient had treatment-related
septic death.

Conclusion: The combination of paclitaxel and gem-
citabine is active and well tolerated in the first- or
second-line treatment of patients with advanced tran-
sitional-cell carcinoma of the urothelial tract. Response
rate and duration compare favorably with those pro-
duced by other active, first-line regimens. This regimen
should be further evaluated in phase II and III studies,
as well as in patients with compromised renal function.

J Clin Oncol 19:3018-3024. © 2001 by American
Society of Clinical Oncology.

I N THE YEAR 2001, IT is estimated that over 55,000
cases of transitional-cell carcinoma (TCC) of the

urothelial tract were diagnosed in the United States.1 Al -
though many of these patients have localized disease at
diagnosis, nearly two thirds of those with muscle invasion
will subsequently develop regional or systemic recurrence.
The prognosis for patients with metastatic TCC of the
urothelial tract remains poor, with median survival of
approximately 12 months. However, this disease is some-
what more responsive to chemotherapy than many other

epithelial malignancies, and current regimens can produce
high response rates and lengthen survival. Historically, the
most active single agents have been cisplatin and metho-
trexate, although published single-agent response rates have
varied from 12% to 35%.2,3

The subsequent development of combination chemother-
apy regimens centered around these two agents and was
highlighted by a 72% response rate demonstrated with the
combination of methotrexate, vinblastine, doxorubicin, and
cisplatin (M-VAC).4 Until recently, the M-VAC regimen
has been considered the standard regimen for advanced
TCC, and it has demonstrated superiority to single-agent
cisplatin and to the combination of cyclophosphamide,
doxorubicin, and cisplatin in randomized trials.3,5-11Unfor-
tunately, the therapeutic results with M-VAC in these larger
trials were inferior to those reported in initial phase II trials,
with lower response rates, fewer complete responses, and
median survivals of 10 to 13 months. Long-term follow-up
in two large trials has documented progression-free survival
rates of only 2% and 3.7%, at 5 and 6 years, respectively.3,6

In addition, the M-VAC regimen has been associated with
considerable toxicity, including myelosuppression, mucosi-
tis, nephrotoxicity, and neuropathy. Therapy-related mortal-
ity ranges from 2% to 4%.3,10,11Because of its toxicity, the
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M-VAC regimen is frequently not appropriate for treatment
of patients who are elderly, have renal insufficiency, or have
other coexistent medical problems. Therefore, the develop-
ment of more active and less toxic treatment for advanced
TCC is necessary.

Paclitaxel and gemcitabine are two of the new antineo-
plastic agents that have demonstrated activity against ad-
vanced TCC. In a phase II trial conducted by the Eastern
Cooperative Oncology Group, paclitaxel (250 mg/m2 ad-
ministered as a 24-hour intravenous [IV] infusion every 3
weeks) produced a 42% response rate in 26 chemotherapy-
naı̈ve patients with advanced TCC.12 In a smaller study of
nine previously untreated patients who had renal insuffi-
ciency, paclitaxel administered as a 24-hour infusion dem-
onstrated a 56% response rate.13 A third study of single-
agent paclitaxel in patients with advanced TCC who were
refractory to prior chemotherapy yielded a lesser response
rate of 7%.14 The activity of gemcitabine in advanced TCC
was first demonstrated in a phase I trial in which four (27%)
of 15 patients previously treated with M-VAC responded.15

Gemcitabine doses ranged from 875 mg/m2 to 1,307 mg/m2

administered on days 1, 8, and 15 of a 28-day cycle. Three
subsequent phase II trials, all using a gemcitabine dose of
1,200 mg/m2 on days 1, 8, and 15 of a 4-week cycle,
demonstrated response rates ranging from 23% to 28%.16-18

Single-agent therapy with paclitaxel and gemcitabine was
well tolerated in these phase I and II studies.

Recently, combination regimens containing paclitaxel
and gemcitabine, with or without other agents, have proven
effective and well tolerated in the treatment of non–small-
cell lung cancer.19 In an effort to assess the efficacy and
toxicity of the combination of these two agents in patients
with advanced TCC, we initiated a trial of this novel
regimen. We now describe the results of this multicenter
phase II trial of paclitaxel/gemcitabine performed in The
Minnie Pearl Cancer Research Network.

PATIENTS AND METHODS

Eligible patients had histologically confirmed TCC of the urothelial
tract that was either metastatic or locally advanced and unresectable.
Patients were required to have measurable disease defined by radio-
graphs, computed tomography, or cystoscopy. Patients may have had
previous intravesical therapy as long as it was administered more than
1 month before study enrollment. Similarly, radiation therapy was
allowed as long as: (1) the course was completed more than 4 weeks
before enrollment, (2) less than 25% of marrow-bearing areas were
included, and (3) previous radiation therapy had not been delivered to
index lesions being used for tumor-response assessment. A maximum
of one prior systemic chemotherapy regimen, not containing either
paclitaxel or gemcitabine, was acceptable. Additional requirements
included an Eastern Cooperative Oncology Group performance status
of # 2, WBC of $ 3,500/mL, platelet count of$ 100,000/mL, serum
bilirubin of # 1.5 mg/dL, and serum creatinine of# 1.5 mg/dL (or

glomerular filtration rate, calculated or measured,$ 60 mL/min). All
patients gave written informed consent before entering this clinical
trial. The study was approved by the institutional review board at
Centennial Medical Center and the review boards of participating
network sites.

All patients received paclitaxel 200 mg/m2 administered by 1-hour
IV infusion on day 1 and gemcitabine 1,000 mg/m2 administered by
30-minute IV infusion on days 1, 8, and 15. Treatment courses were
repeated every 21 days. Premedications for paclitaxel included dexa-
methasone (20 mg taken orally 12 and 4 hours before each dose), as
well as diphenhydramine (50 mg IV), cimetidine (300 mg IV), and
dexamethasone (20 mg IV given 30 minutes before paclitaxel admin-
istration). Cytokines were not routinely used.

All patients received full doses of both drugs on the first day of
treatment. Subsequent dose modifications were based on hematologic
and nonhematologic toxicity. On days 8 and 15 of each cycle, full-dose
gemcitabine was given if the patient had a WBC of more than 3,000/mL
and a platelet count of more than 75,000/mL. For a patient with a WBC
of 2,000/mL to 3,000/mL, a 75% dose of gemcitabine was administered,
and if the WBC was less than 2,000/mL, the gemcitabine dose was
omitted. On the first day of each course, full doses of both drugs were
administered if the WBC was more than 3,000/mL and the platelet
count was more than 100,000/mL. If counts were below these levels,
treatment was delayed for 1 week and then administered at the previous
dose levels if the counts had increased to above these levels. Any
patient requiring hospitalization for neutropenia and fever received
75% doses of paclitaxel and gemcitabine during all subsequent courses.
Patients who developed reversible grade 3 or 4 nonhematologic toxicity
had treatment held for 1 week or until the toxicity improved to less than
grade 2, and then received 75% doses of the offending agent(s) during
subsequent courses. Any patient who developed a severe acute hyper-
sensitivity reaction (grade 3 or 4) to either agent had the agent
discontinued. Patients with irreversible grade 3 or 4 nonhematologic
toxicity were removed from the study. There were no dose escalations
planned. Further local therapy (resection or radiation therapy) was
allowed in patients with locally advanced disease after assessment of
response to paclitaxel/gemcitabine.

All patients were evaluated for response after completing two
courses of therapy; patients with objective response or stable disease
continued treatment for a maximum of six courses of therapy. Patients
were reassessed for response after each two courses of treatment. All
patients were assigned a response category based on their best response
to chemotherapy.

All patients were assigned a response category based on standard
definitions. Complete response required the total disappearance of
clinically and radiographically detectable disease for at least 4 weeks.
Partial response required a$ 50% decrease in size of all measurable
lesions as measured by the product of the greatest length and maximum
width, with no evidence of new disease for at least 4 weeks. Stable
disease required a reduction of less than 50% or an increase of less than
25% in the size of the lesions based on clinical or radiographic
evaluation with no new evidence of disease. Progressive disease was
defined as the appearance of any new lesion or an increase of more than
25% in the size of measurable lesions.

The primary objectives of this phase II trial were to evaluate the
feasibility and toxicity of this novel regimen in patients with advanced
bladder cancer, as well as to obtain preliminary efficacy data. Since two
distinct patient groups (ie, first-line and previously treated) were
eligible, the target number of 50 patients was somewhat larger than the
usual phase II trial. Originally we anticipated that approximately one
half of patients would be previously treated. Anticipated response rates
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using standard regimens in first-line and second-line therapy were 45%
to 50% and 15% to 20%, respectively. Substantial improvement in the
response rate of either group, using the novel regimen, would indicate
that further development of the regimen was indicated.

Response duration, progression-free survival rate, and overall sur-
vival rate were calculated from the first day of treatment until the date
of progression or death. Actuarial survival rate curves were constructed
using the method of Kaplan and Meier.20 Any patient who was initiated
on chemotherapy was assessable for response. Patients who received at
least one dose of paclitaxel and gemcitabine were assessable for
toxicity. All patients entering the trial were included in the survival
determinations.

RESULTS

Patient Characteristics

Between May 1997 and December 1999, 54 patients
entered this phase II trial. The clinical characteristics of all
patients are listed in Table 1. Fifteen patients had received
prior chemotherapy, all with platinum-based regimens. The
majority of patients (89%) had metastatic disease, and 59%
had one or more visceral sites of metastasis. Fourteen
patients (26%) were treated at the Sarah Cannon Cancer
Center, and 40 (74%) were treated at participating network
sites (see Appendix).

Treatment Received

Forty-eight patients (89%) received at least two courses
of treatment and were evaluated for response. Two of the six
patients who received less than two cycles were withdrawn
from treatment due to rapid tumor progression and were
clearly nonresponders. The other four patients who received
less than two cycles were removed from study for the
following reasons: treatment-related death (one patient),
severe hypersensitivity reaction (one patient), and patient
request after an episode of neutropenia/fever (two patients).
Although not reevaluated for response, all of these patients
are considered nonresponders.

The median number of treatment courses received was
four (range, one to six). Responding patients received a
median of six courses. High percentages of the planned
paclitaxel and gemcitabine doses were administered on day
1 of each cycle (94% and 95%, respectively). The percent-
ages of the planned day 8 and 15 gemcitabine doses actually
administered were 82% and 61%, respectively. Most of the
doses omitted or reduced were due to myelosuppression.
Seven patients with locally advanced disease received
radiation therapy to the pelvis after responding to
paclitaxel/gemcitabine.

Treatment Efficacy

Twenty-nine of 54 assessable patients (54%; 95% confi-
dence interval, 40% to 67%) had major responses to
treatment. Four patients (7%) had complete responses. In
addition, 17 patients (31%) had stable disease after two
courses of treatment. Twenty-two (56%) of 39 patients who
had not received previous chemotherapy had objective
responses (3 complete responses), as compared to seven
(47%) of 15 responses in previously treated patients.

All 15 patients who had received previous chemotherapy
had received either M-VAC (13 patients) or carboplatin/
methotrexate/vinblastine (two patients). Three of 10 pa-
tients who had previously received chemotherapy for met-
astatic disease had responses to paclitaxel/gemcitabine. All
three responding patients had received treatment within 6
months; one patient had a complete response to paclitaxel/
gemcitabine that persisted after 30 months. Two of three
patients who had received neoadjuvant M-VAC responded
to paclitaxel/gemcitabine. One of these patients had re-
lapsed 8 months after completion of primary therapy and
progressed on gallium nitrate before entering this trial. Both
patients who had received previous adjuvant M-VAC (in-
terval . 18 months) responded to paclitaxel/gemcitabine.

Response rates in other patient subgroups are detailed in
Table 2. There were no significant differences in response
rates based on sex, stage, or disease location (soft tissuev

Table 1. Patient Characteristics (N 5 54)

Characteristic

Patients

No. %

Age, years
Median 67
Range 33-38

Sex
Male 41 76
Female 13 24

Stage
III 6 11
IV 48 89

Site of tumor
Locoregional/lymph node 22 41
Visceral metastases 32 59

ECOG performance status
0 13 24
1 35 65
2 6 11

Prior treatment
None 35 65
Chemotherapy 13 24
Chemotherapy 1 radiation therapy 2 4
Radiation therapy 4 7

Site of treatment
Sarah Cannon Cancer Center 14 26
Network site 40 74

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
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visceral). Only one (17%) of six patients with poor perfor-
mance status responded. Response rates were similar in
patients with soft tissue metastases or locally advanced
disease when compared to patients with visceral metastases
(59% v 50%, respectively).

After a median follow-up of 24 months, 16 patients
(30%) remain alive and nine are progression-free. The
median survival of all patients was 14.4 months (range, 1 to
351 months); actuarial 1- and 2-year survival rates were
57% and 25%, respectively (Fig 1). Median progression-
free survival for patients with objective response was 9
months (range, 3 to 26 months). Three of four complete
responders have progressed after response durations of 13,
28, and 34 months. Duration of response was similar in

previously untreated versus treated patients (median, 9
monthsv 7.5 months, respectively).

Toxicity

Myelosuppression, predominantly neutropenia, was the
most common serious (grade 3 or 4) toxicity (Table 3).
Twenty-five patients (46%) experienced grade 3/4 leukope-
nia (20% of courses), necessitating 11 hospitalizations for
treatment of neutropenia and fever. Grade 3/4 thrombocy-
topenia occurred in seven patients (13%); however, no
bleeding episodes occurred and only two patients required
platelet transfusions. Fifteen patients (28%) developed
grade 3 anemia and required RBC transfusions; 17% of the
patients also received erythropoietin at some point during
their therapy.

Severe nonhematologic toxicity was uncommon with this
treatment regimen (Table 3). Six patients (11%) experi-
enced severe treatment-related fatigue; other nonhemato-
logic toxicities occurred in less than 10% of patients. Two
patients had hypersensitivity reactions to paclitaxel; one
was removed from the study and the other was retreated
without sequelae. One patient developed bilateral pneumo-
nitis attributed to gemcitabine, which resolved with corti-
costeroid therapy. There was one therapy-related death (2%)
due to sepsis.

DISCUSSION

Treatment with combination chemotherapy has made a
moderate impact in the management of patients with ad-

Table 2. Comparison of Response Rates in Selected Patient Subgroups

Subgroup

Response

No. %

All patients (N 5 54) 29 54
Sex

Male (n 5 41) 24 59
Female (n 5 13) 5 38

Stage
III (n 5 6) 4 67
IV (n 5 48) 25 52

Disease location
Soft tissue/locally advanced (n 5 22) 13 59
Visceral (n 5 32) 16 50

Previous treatment
Chemotherapy 6 radiation therapy (n 5 15) 7 47
Radiation therapy only (n 5 4) 2 50
None (n 5 35) 20 57

ECOG performance status
0/1 (n 5 48) 28 58
2 (n 5 6) 1 17

Fig 1. Actuarial survival curve for entire group (N 5 54). Median survival
is 14.4 months, with 1- and 2-year actuarial survival rates of 57% and 24%,
respectively

Table 3. Treatment-Related Toxicity (54 patients/226 courses)

Toxicity

Grade 3 Grade 4 Grade 3 Grade 4

No. of
Patients %

No. of
Patients %

No. of
Courses %

No. of
Courses %

Hematologic
Leukopenia 20 37 5 9 41 18 5 2
Thrombocytopenia 7 13 0 10 4 0
Anemia 15 28 0 27 12 0

Patients

No. %

Myelosuppression-related complications
Neutropenia/fever 10 19
Platelet transfusions 2 4
RBC transfusions 15 28
Treatment-related death 1 2

Nonhematologic, Grade 3/4
Fatigue/asthenia 6 11
Peripheral neuropathy 6 11
Nausea/vomiting 4 7
Arthralgia/myalgia 3 6
Skin rash 3 6
Hypersensitivity reaction 2 4
Pneumonitis 1 2
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vanced bladder cancer. The M-VAC regimen has been best
studied and is considered a standard regimen. This regimen
has been proven superior to supportive care and is also
superior to single-agent cisplatin and to the combination of
cyclophosphamide/doxorubicin/cisplatin.3,11 However, the
complete response rate in multicenter trials has been low,
and less than 4% of patients remain disease-free after 5
years.3-7,11 Attempts to improve the M-VAC regimen by
augmenting doses, in conjunction with cytokine support,
have been unsuccessful.21,22 In addition, the M-VAC regi-
men has substantial toxicity and is not feasible in patients
with compromised renal function due to the inclusion of
cisplatin and methotrexate. Therefore, regimens with in-
creased efficacy and reduced toxicity are required before
further improvement can be made in the therapy of ad-
vanced bladder cancer.

In the phase II trial reported here, we document the
feasibility and efficacy of a combination of paclitaxel and
gemcitabine in the treatment of advanced bladder cancer.
This regimen produced an overall response rate of 54% and
was well tolerated by most patients. The response rate in
patients with visceral metastases was similar to the response
rate in patients with regional extension of tumor or metas-
tases in lymph nodes (50% and 59%, respectively). Al-
though the majority of patients in this trial were previously
untreated, the regimen was also active in the small number
of patients who had previously received platinum-based
chemotherapy regimens (47% response rate in this group).
Although further follow-up is necessary, the median sur-
vival of 14.4 months, as well as the actuarial 1- and 2-year
survival rates of 57% and 25%, respectively, compare
favorably to those achieved with standard cisplatin-based
combination regimens.

The most frequent toxicity associated with this combina-
tion of paclitaxel and gemcitabine was myelosuppression.
Twenty-five patients (46%) experienced at least one episode
of grade 3 or 4 leukopenia, and there were 11 hospitaliza-
tions for treatment of neutropenia and fever. Since the
patients treated in this trial were heterogeneous, with 35%
having received previous chemotherapy or radiation ther-
apy, comparison of the severity of myelosuppression versus
first-line M-VAC is difficult. However, the weekly dosing
schedule allowed for dose modifications to deal with my-
elosuppression, and hospitalization for treatment of fever
and neutropenia was necessary with only 11 (5%) of 226
courses. It is possible that routine use of cytokines would
have decreased the number of hospitalizations; however,
most patients did not require cytokines, and we prefer to
limit the expense and complexity of the regimen by making
dose reductions rather than adding cytokines. Omission of
the day 15 dose of gemcitabine may also have been

successful in decreasing myelosuppression. In this trial, the
day 15 gemcitabine dose was omitted in 31% of courses,
almost always due to myelosuppression. In addition, delays
in beginning the subsequent course occurred in 11% of
courses, again related almost exclusively to myelosuppres-
sion. The elimination of the day 15 dose may therefore
minimize myelosuppression, enable more courses to start on
schedule, and allow patients to have a “break” from treat-
ment every third week.

A number of recent phase II trials have evaluated pacli-
taxel and gemcitabine in various combination regimens for
the treatment of bladder cancer (Table 4). Substantial
activity has been demonstrated when either paclitaxel or
gemcitabine is combined with a platinum agent.23-31 In
addition, the first completed randomized trial showed gem-
citabine/cisplatin to have equivalent efficacy and decreased
toxicity when compared to M-VAC.32 Triple-drug regimens
containing paclitaxel, gemcitabine, and a platinum agent are
also highly active33,34; however, the relative efficacy of
these regimens containing new agents plus platinum re-
mains to be determined.

Other than the results reported here, limited data are
currently available regarding the combination of paclitaxel/
gemcitabine in the treatment of advanced bladder can-
cer.35,36 In a preliminary report, paclitaxel/gemcitabine
administered once every 2 weeks produced responses in
eight of 15 patients who had received previous cisplatin-

Table 4. Summary of Phase II Trials of Regimens Containing Taxanes
and/or Gemcitabine

Regimen (ref)
No. of
Patients

Response
Rate (%)

Complete
Response
Rate (%)

Median
Survival
(months)

Taxane/platinum regimens
Paclitaxel/cisplatin23 20 72 22 NR
Paclitaxel/cisplatin24 29 72 34 13
Paclitaxel/carboplatin25 42 21 6 9
Paclitaxel/carboplatin26 36 52 20 10
Paclitaxel/carboplatin27 29 21 0 9
Docetaxel/cisplatin28 32 62 23 8

Gemcitabine/platinum regimens
Gemcitabine/cisplatin29 28 57 21 13
Gemcitabine/cisplatin30 37 41 11 NR
Gemcitabine/carboplatin31 25 60 10 NR

Taxane/gemcitabine/platinum
regimens

Paclitaxel/gemcitabine/carboplatin33 46 63 30 14
Paclitaxel/gemcitabine/cisplatin34 58 78 28 . 12

Taxane/gemcitabine regimens
Paclitaxel/gemcitabine35 37 29 8 NR
Paclitaxel/gemcitabine36 15 53 20 NR
Paclitaxel/gemcitabine, current trial 54 54 7 14.4

Abbreviation: NR, not reported.
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containing chemotherapy.36 No information was provided
regarding the interval between previous treatment and
paclitaxel/gemcitabine therapy. In a second report, paclitax-
el/gemcitabine given every 2 weeks produced an overall
response rate of 29%, but none of the six previously treated
patients responded.35

At present, it seems likely that further development of
new regimens for advanced bladder cancer will result in
additional improvements, either by increasing efficacy or
further decreasing toxicity. The continued presence of
cisplatin increases the overall toxicity of treatment and

limits the applicability of treatment for patients with renal
insufficiency. The activity observed with paclitaxel/gemcit-
abine in previously treated patients requires confirmation in
larger numbers of patients but suggests an immediate role
for this regimen in this patient subgroup. Further investiga-
tion of this regimen in patients with renal insufficiency is
also indicated. Although the first-line efficacy of paclitaxel/
gemcitabine observed in this small trial compares favorably
with results using M-VAC, gemcitabine/cisplatin, or other
cisplatin-containing regimens, definitive phase III trials will
be required to establish its role in this setting.

APPENDIX
Minnie Pearl Cancer Research Network Participating Sites

Tennessee Oncology, Professional Limited Liability Corporation, Nashville, TN; Comprehensive Cancer Institute, Huntsville; Montgomery
Cancer Center, Montgomery; Northeast Alabama Regional Medical Center, Anniston, AL; Mid-Florida Hematology and Oncology Centers,
Professional Association, Orange City; Miami Mercy Hospital, Miami, FL; Atlanta Cancer Care, Atlanta; Northwest Georgia Oncology Centers,
Marietta; Phoebe Cancer Center, Albany, GA; Consultants in Blood Disorder and Cancer, Louisville; Oncology Associates of Western Kentucky,
Paducah, KY; Louisiana Oncology Associates, Lafayette; Terrebonne General Medical Center, Houma; Hematology and Oncology Services, New
Orleans, LA; Grand Rapids Community Clinical Oncology Program, Grand Rapids, MI; Upstate Carolina Community Clinical Oncology Program,
Spartanburg, SC; Jackson Oncology, Jackson; Hattiesburg Clinic, Hattiesburg, MS; and Oncology and Hematology of Southwest Virginia, Salem,
VA.
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