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A B S T R A C T

Purpose
Sequential chemotherapy with doxorubicin and gemcitabine (AG) followed by ifosfamide, pacli-
taxel, and cisplatin (ITP) was previously demonstrated to be well tolerated in patients with
advanced transitional cell carcinoma (TCC). This study sought to evaluate the efficacy and to
additionally define toxicity.

Patients and Methods
Sixty patients with advanced TCC received AG every 2 weeks for five or six cycles followed by ITP
every 21 days for four cycles. Granulocyte colony-stimulating factor was given between cycles.

Results
Myelosuppression was seen with 68% of patients who experienced grades 3 to 4 neutropenia and
with 25% who experienced febrile neutropenia. Grade 3 or greater nonhematologic toxicities were
infrequent. Forty (73%) of 55 evaluable patients (95% CI, 59% to 84%) demonstrated a major
response (complete, n � 19; partial, n � 21) and had a median response duration of 11.3 months
(range, 1.7 to � 105.6 months). Twenty-seven (79%) of 34 patients with locally advanced disease
(ie, T4, N0, M0) or with regional lymph node involvement (ie, T3-4, N1, M0) and 10 (56%) of 18
patients with distant metastases achieved a major response. The median progression-free survival
was 12.1 months (95% CI, 9.0 to 14.8 months), and the median overall survival was 16.4 months
(95% CI, 14.0 to 22.5 months). At a median follow-up of 76.4 months, seven (11.7%) patients
remain alive, and all were disease free.

Conclusion
AG plus ITP is an active regimen in previously untreated patients with advanced TCC; however, it
is associated with toxicity and does not clearly offer a benefit compared with other nonsequential,
cisplatin-based regimens.

J Clin Oncol 27:4062-4067. © 2009 by American Society of Clinical Oncology

INTRODUCTION

Transitionalcell carcinoma(TCC)isachemother-
apy-sensitive malignancy, in which a survival
benefit is associated with cisplatin combination
chemotherapy in the metastatic setting. In two
randomized trials, the regimen of methotrexate,
vinblastine, doxorubicin, and cisplatin (M-VAC)
was compared with cisplatin alone and the com-
bination of cisplatin, doxorubicin, and cyclo-
phosphamide; both trials demonstrated response
and survival advantages for M-VAC.1,2 Despite
these results, the median survival with M-VAC is
11 to 13 months, and the 6-year progression-free
survival is only 3%.3

The poor survival and substantial toxicity
associated with M-VAC have led to the investiga-
tion of alternative chemotherapy. In a random-
ized trial in which gemcitabine plus cisplatin (GC)
was compared with M-VAC, GC demonstrated
similar activity and better tolerability and has be-
come a standard of care.4,5 On the basis of phase
II trials in which activity for the taxanes and
ifosfamide was revealed, we performed a phase
II trial of ifosfamide, paclitaxel, and cisplatin
(ITP) with recombinant human granulocyte
colony-stimulating factor (rhG-CSF) in patients
with advanced TCC.6,7,9-12 Thirty (68%) of 44
patients (95% CI, 52% to 81%) demonstrated a
response. At a median follow-up of 28 months,
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the median survival was 20 months, and 11 patients (25%) were
disease free at last follow-up.

Theoretical models suggest that sequential administration of
chemotherapy may improve targeting of different cell populations
within a tumor.13,14 Additionally, administration of two- or three-
drug combinations in high doses sequentially may overcome the
toxicity associated with simultaneous administration of agents. To
explore the hypothesis that sequential chemotherapy would improve
outcome and to build on the ITP experience in advanced TCC, we
evaluated therapy with doxorubicin and gemcitabine (AG) followed
by ITP. In a phase I study of AG followed by ITP, fifteen patients
received AG every other week for six cycles followed by ITP every 3
weeks for four cycles.15 AG was tolerated at all dose levels, and toxicity
with ITP included grades 3 and 4 neutropenia in four patients and
grade 3 nausea/vomiting in three patients. Eight of 14 evaluable pa-
tients experienced a major response to AG. After completion of AG
plus ITP, nine of 14 evaluable patients had a response (complete
response [CR], n � 3; partial response [PR], n � 6). This report details
the final results of the evaluation of AG-ITP in patients with ad-
vanced TCC.

PATIENTS AND METHODS

Patient Population

Pathologic confirmation of advanced TCC was required. Metastatic le-
sions were required to be bidimensionally measurable. Examination under
anesthesia, cystoscopy, and needle biopsies of pelvic nodes (when indicated)
were performed to assess unresectable primary bladder tumors. All patients
were �18 years old and had a minimum Karnofsky performance status (KPS)
of 60%. Other eligibility criteria included neutrophil count � 1,500 cells/mm3;
platelet count � 150,000 cells/mm3; serum creatinine � 1.5 mg/dL or calcu-
lated creatinine clearance � 60 mL/min/1.73 m2; bilirubin less than 1.5 times
normal; and AST less than two times normal. Normal cardiac function, de-
fined as a left ventricular ejection function � 50%, was required. Patients may
not have received systemic chemotherapy or irradiation within 3 weeks of
therapy. Patients with evidence of another active cancer were excluded.
Barrier method contraception was required. The institutional review
boards of Memorial Sloan-Kettering Cancer Center and Weill Cornell Med-
ical College approved this protocol; written informed consent was obtained
from all patients.

Treatment Plan

Doxorubicin at 50 mg/m2 intravenous (IV) push plus gemcitabine 2,000
mg/m2 IV infusion over 2 hours were given intravenously on day 1 every 2
weeks. Each cycle was defined as one administration every 2 weeks, for a total
of six administrations over 12 weeks. Because of toxicity, the protocol was
amended after 16 patients were treated to provide five administrations over 10
weeks. Patients self-administered rhG-CSF 5 �g/kg/d subcutaneously on days
3 to 11 of each cycle.

Beginning on the 11th week, and no sooner than 14 days after the fifth
dose of AG, ITP was administered. Irrespective of the number of cycles of AG
administered, ITP commenced thirteen weeks from the first cycle of AG.
Patients who required dose delays may have received less than five cycles of
AG before crossover to ITP at week 13. After completion of AG, ITP was
administered for four cycles every 21 days (cycles six to nine). ITP was admin-
istered as follows: paclitaxel 200 mg/m2 by 3-hour infusion followed by cispla-
tin 70 mg/m2 and then ifosfamide 1,500 mg/m2 by 2-hour infusion on day 1;
ifosfamide was repeated on days 2 and 3. Mesna 300 mg/m2 IV was given 30
minutes before and 4 and 8 hours after ifosfamide. After completion of the
originally designed study and the observed toxicity of the ITP regimen, in
which all of the cisplatin and paclitaxel were given on day 1, the protocol was
amended to evaluate all three drugs given on the same day. Twenty-seven
additional patients received ITP on a modified schedule as follows: paclitaxel

50 mg/m2 by 1-hour infusion followed by cisplatin 20 mg/m2 IV and then
ifosfamide 1,500 mg/m2 by 2-hour infusion were given on days 1, 2, and 3.
Mesna 1,500 mg/m2 IV was admixed with ifosfamide. Patients received
premedication with dexamethasone, diphenhydramine hydrochloride,
and cimetidine before paclitaxel. Patients self-administered rhG-CSF 5
�g/kg subcutaneously daily from days 6 to 17 of each cycle.

Delays and dose attenuations were prescribed for specific toxicities by
using the National Cancer Institute Common Toxicity Criteria, as previ-
ously described.15

Adjunctive surgery after AG-ITP included cystectomy for responding
locally advanced bladder tumors and resection of responding metastatic dis-
ease in resectable solitary nodal or pulmonary sites.

Response and Survival Criteria

Response evaluations were performed at the completion of AG, after two
cycles of ITP, and at the completion of therapy. CR was defined as disappear-
ance of all evidence of tumor on physical examination, radiographic studies, or
both for a minimum of 4 weeks. PR was defined as 50% or greater decrease of
the summed products of the perpendicular diameters of all measurable lesions
for at least 4 weeks without the simultaneous increase in the size of any lesion
or the appearance of any new lesion. Stable disease (SD) was defined as a less
than 25% change in indicator lesions for at least 8 weeks. Progression was
defined as a greater than 25% increase in tumor size or the appearance of any
new lesion. Irrespective of response to five cycles of AG, patients proceeded
with ITP. If response assessment after two cycles of ITP was stable, PR, or CR,
therapy with the same regimen continued for two additional cycles. Patients
who achieved CR at the completion of therapy were observed. Patients who
did not respond after nine cycles were taken off study. The terms complete
regression and partial regression, which referred to greater than 50% regres-
sion, were used to describe the activity of AG. All responses were reviewed by a
reference radiologist. The preplanned sample size with a two-stage design was
30 patients. The study was designed to be promising if any response rate (CR�
PR) greater than 24% was achieved, because the observed response rate for
M-VAC was 33% (95% CI, 24% to 42%).1 CIs for response were calculated
assuming binomial distribution. Overall survival time was calculated as the
difference between the last follow-up date or date of death and the date at
which chemotherapy was initiated. Progression-free survival was computed as
the difference between the date of disease progression, death, or last follow-up
and the date of initiation of chemotherapy. Survival distributions were calcu-
lated by using the Kaplan-Meier method.16 Any dose of chemotherapy was
adequate for toxicity and survival assessment.

RESULTS

Patient Characteristics

Between July 1998 and July 2003, 60 patients (including three
patients treated at the maximum-tolerated dose in the phase I trial)
were enrolled and had a median KPS of 90%. Twenty (33%) of 60
patients had visceral metastases, including lung, liver, and/or bone; 15
(25%) had lymph node metastases only (regional lymph node in-
volvement, n � 14; regional and distant lymph nodes, n � 1); and 22
patients (37%) had unresectable primaries with or without regional or
distant lymph nodes. A previous analysis demonstrated the negative
impact of KPS less than 80% or visceral metastases on survival of
patients treated with M-VAC.17 A significant difference in survival
with zero, one, or two prognostic factors was noted. In this study, 34
patients (57%) had zero risk factors, 24 patients (40%) had one risk
factor, and two patients (3%) had two risk factors (Table 1).

Drug Delivery

Sixteen patients received six cycles (12 weeks) of AG before the
protocol was amended to administer five cycles (10 weeks). Five pa-
tients received only four cycles of AG, and three of these five patients
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had additional cycles held because of toxicity that led to the amend-
ment. Two of the five patients received only four cycles of AG because
of progressive disease and continued on to receive ITP. Forty-six
patients received four cycles of ITP. Fourteen patients received less
than four cycles of ITP; six of these experienced toxicity, eight experi-
enced progression. A total of 304 courses of AG and 205 courses of ITP
were administered to 60 patients. The median numbers of AG and ITP
courses per patient were five (range, one to six courses) and four
(range, zero to four courses). Two hundred ninety-one (96%) of 304
courses of AG and 176 (85%) of 205 courses of ITP were administered
at full doses.

Toxicity

Toxicities are outlined in Table 2. Neutropenia was the most
common toxicity. Forty-one patients (68%) developed grades 3 or 4
neutropenia, and febrile neutropenia was seen in 15 patients (25%).
Thirteen patients (22%) underwent dose reductions for grades 3 or 4
toxicities. Three patients continued without cisplatin or ifosfamide
because of renal insufficiency. Other hematologic toxicities included
grades 3 or 4 anemia in 19 patients (32%) and grades 3 or 4 thrombo-
cytopenia in 19 patients (32%). Two deaths occurred: one patient
developing urosepsis after five cycles of AG and one cycle of ITP, and

another patient developed nadir sepsis after self-discontinuing rhG-
CSF. In addition to these two patients, three additional patients were
not evaluable for response because of toxicity associated with early
termination of treatment and because of early progression of disease.

Nonhematologic toxicity was mild. Infusion reaction was seen in
one patient (2%). Grade 3 nausea and grade 3 vomiting were seen in
five patients (8%) and two patients (3%), respectively. Neurologic
toxicities were mild and infrequent.

Response and Survival

There were 19 CRs and 21 PRs (73%; 95% CI, 59% to 84%)
among the 55 assessable patients, and the median response duration
was 11.3 months (range, 1.7 to � 105.6 months; Table 3). Response
assessment after AG included 13 patients with complete tumor regres-
sion and 23 with partial regression. Three patients developed progres-
sive disease during AG. Two of the three patients with progressive
disease after AG had progressive disease after ITP. Ten patients with a
partial regression after AG converted to CR after ITP. Twenty-one
patients with a complete or partial regression after AG had a similar
response after ITP, and only two patients with complete or partial
regression after AG had progressive disease after ITP.

For additional analysis, three patient groups were identified: 35
had primary bladder tumors that were unresectable and/or had met-
astatic disease to regional lymph nodes; two experienced disease re-
currence in the surgical bed; and 22 had distant metastases, defined as
lymph node metastases above the bifurcation of the greater vessels
(n � 3) and/or visceral disease (n � 20). Twenty-seven (79%) of 34
evaluable patients with locally advanced disease (ie, T4, N0, M0) or
regional lymph node involvement (ie, T3-4, N1, M0) had a major
response. Two of two patients with recurrent disease confined to the
surgical bed achieved a CR. Ten (56%) of 18 evaluable patients with
distant metastases achieved a response. Responding sites of disease
included liver (two of six patients), lung (four of eight patients), and
lymph nodes (26 of 42 patients). Twelve of 28 patients with a major
response after AG-ITP underwent either cystectomy or metastate-
comy, and eight of 12 patients were without evidence of disease after
surgery. This group of 12 patients had a median survival of 29.8 months.

Table 1. Baseline Patient Demographic and Clinical Characteristics

Characteristic

Patients (N � 60)

No. %

Age, years
Median 62
Range 41-78

Sex
Male 46
Female 14

KPS, %
Median 90
Range 70-90

Primary site
Bladder 49 82
Prostate 1 2
Renal pelvis 5 8
Urethra 2 3
Ureter 3 5

Metastatic site
Visceral disease 20 33

Lung 11 18
Liver 6 10
Bone 6 10

LN only 15 25
Unresectable primary � local LN 20 33
Unresectable primary � distant LN 2 3
Other� 3 5

Risk factor†‡
0 34 57
1 24 40
2 2 3

Abbreviations: LN, lymph node; KPS, Karnofsky performance status.
�One patient with urethral recurrence and two patients with local recurrence.
†Risk factors are either Karnofsky performance status � 80% or evidence of

visceral metastases.17

‡Risk factor groups are defined as follows: 0, KPS � 80% and no visceral
disease; 1, KPS � 80% or visceral disease; 2, KPS � 80% and visceral disease.

Table 2. Toxicity Assessment According to the National Cancer Institute
Common Toxicity Criteria

Toxicity

Patients by Toxicity Grade (N � 60)

3 4

No. % No. %

Neutropenia 11 18 30 50
Febrile neutropenia 13 22 2 3
Anemia 17 28 2 3
Thrombocytopenia 17 28 2 3
Bilirubin 3 5 1 2
Creatinine 2 3 0 0
Nausea 5 8 0 0
Vomiting 2 3 0 0
Diarrhea 1 2 0 0
Stomatitis 3 5 2 3
Neuropathy 3 5 0 0
Allergic reaction/hypersensitivity 1 2 0 0
Fatigue 6 10 0 0

Milowsky et al

4064 © 2009 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



The median time to progression was 12.1 months (95% CI, 9.0 to
14.8 months). The median survival of the 60 patients was 16.4 months
(95% CI, 14.0 to 22.5 months; Fig 1A). The median survival of patients
with locoregional disease was 21.8 months (95% CI, 15.9 to 34.3
months; Fig 1B). During a median follow-up of 76.4 months (range,
65.1 to 108.1 months), seven patients (11.7%) remained alive and
were disease free; six of these seven patients had locoregional disease.

DISCUSSION

In this trial, the activity of AG-ITP in patients with advanced TCC was
demonstrated by a 73% response rate, which included a 35% complete
response rate. The median survival of 16.4 months is promising com-
pared with the survival times associated with M-VAC (13 months)
and GC (14 months); however, the median survival appears less favor-
able than ITP alone (20 months; Table 4). Although this type of
comparison across different trials is provocative, it is severely limited
by the overlapping 95% CIs. Only a randomized trial can definitively
compare these different regimens with respect to survival. Despite this
limitation, there appears to be a plateau of activity, for which no
regimen is clearly better than another.

Factors other than chemotherapy must be considered when
comparing these trials. An evaluation of prognostic factors to predict
survival of patients receiving M-VAC chemotherapy include KPS
(� or � 80) and the presence or absence of visceral metastases.17 The
median survival times for patients with zero, one, or two risk factors
treated with M-VAC were 33, 13.4, and 9.3 months, respectively. The
patient characteristics are almost identical with respect to KPS less
than 80% and visceral metastases in this trial and in the phase II trial of
ITP alone (this trial v phase II trial data: zero risk factors, 57% v 55%;
one risk factor, 41% v 40%; and two risk factors, 5% v 3%). Subset
analysis confirmed our previous findings that median survival corre-
sponds to the number of risk factors. Patients with zero risks or with
one risk factor who were treated with AG-ITP had median survival
times of 20.8 and 14.0 months, respectively. Two patients with two risk
factors survived 5.3 and 5.4 months.

The use of postchemotherapy surgery is another potential con-
founding factor in comparisons across trials. Postchemotherapy sur-
gery was similar in this trial and the trial of ITP alone, in which 12 and
14 patients, respectively, underwent consolidation surgery.12 In this
trial, 12 of 28 patients with a major response after AG-ITP underwent
either cystectomy or metastatecomy, and eight of 12 patients were
without evidence of disease after surgery. This group had a median
survival of 29.8 months. This experience is consistent with previous
observations that, in properly selected patients with a major response
to chemotherapy, surgical consolidation can be associated with long-
term survival.18

Despite the substantial activity after AG and the absence of sig-
nificant toxicity, the addition of AG does not appear to have improved
upon results seen with ITP alone. This observation may suggest that,
despite the activity seen after AG, it is ITP that is most important in
determination of outcome. Alternatively, there may not be a benefit
associated with dose-dense and/or sequential chemotherapy in meta-
static TCC. The uses of dose-dense and sequential chemotherapy have
been evaluated in other malignancies. In a randomized trial of dose-
dense versus conventionally scheduled and sequential versus concur-
rent combination chemotherapy as postoperative adjuvant treatment
of node-positive breast cancer, dose-dense treatment, but not sequen-
tial therapy, led to an improvement in disease-free survival.19 In stud-
ies of TCC, dose-intensification of M-VAC by the use of growth factor
support demonstrated modest improvements in dose delivery with-
out a substantial improvement in the CR rate, which suggests that

Table 3. Response Assessment for AG-ITP

Response
Assessment

Patients Response Duration (months)

No. No. Evaluable % Median Range

Major response 40 55 73 11.3 1.7-105.6�

CR 19 55 35 12.9 7.2-105.6�

PR 21 55 38 10.2 1.7-68.2�

Disease category�

Locally advanced 27 34 79 12.1 1.7-105.6�

Local recurrence 2 2 100 14.1† 11.1-17.1
Distant metastases 10 18 56 8.2 3.8-63

Abbreviations: AG-ITP, doxorubicin plus gemcitabine followed by ifosfamide, paclitaxel, and cisplatin; CR, complete response; PR, partial response.
�One patient with a local recurrence and distant metastatic disease had a PR with a response duration of 13.27 months.
†Mean is 14.1 months.
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there is little or no impact on survival.20-25 Thus, it is certainly plausi-
ble that neither sequential nor dose-dense therapy has a role in pa-
tients with metastatic TCC.

The conclusion that more chemotherapy is not necessarily better
chemotherapy has been borne out in the recently reported random-
ized trial in which GC was compared with paclitaxel, cisplatin, and
gemcitabine; a higher overall response rate for paclitaxel, cisplatin, and
gemcitabine did not translate into improved progression-free or over-
all survivals.26 In exploratory subgroup analyses, a benefit was seen for
patients with bladder primaries who received triplet therapy, and the
benefit of triplet therapy appeared to be limited to patients with zero or
one risk factor. Thus, more intensive chemotherapy does not appear
to be associated with an improvement in survival for the entire patient
population; however, subgroups who do derive a benefit may exist.

This trial and its predecessors still fail to answer the dilemma
facing those clinicians who treat patients with advanced TCC. Al-
though encouraging activity has been seen with various permutations
of two- and three-drug combinations, the optimal regimen for the
management of all patients remains uncertain. This trial does not
support the use of sequential chemotherapy with AG-ITP compared
with standard doublet therapy, triplet combinations, or M-VAC.
However, it is unlikely that there will be a one-regimen-fits-all ap-
proach, so a clearer understanding of the biology of the disease and the
identification of additional patient-related factors that predict re-
sponse are needed. Although the higher CR rate with regimens such as
ITP and AG-ITP may improve the possibility of postchemotherapy
surgery, the majority of patients with metastatic disease will experi-
ence relapse and will die as a result of their disease.

We, like others, have focused our attention on the investigation
of novel therapies, including those that target the angiogenic pathway.
On the basis of significant activity of sunitinib, sorafenib, and bevaci-
zumab in other tumor types and on the basis of multiple lines of
evidence that support a role for angiogenesis in bladder cancer, we are
exploring these novel agents in patients with metastatic TCC. At this
time, there is no clear role for the use of sequential and/or dose-dense
chemotherapy for patients with advanced TCC, and the standard

therapy for patients with normal renal function should continue to be
a cisplatin-based regimen. Research on newer targeted agents is clearly
warranted to improve outcomes.
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Table 4. Survival Comparison for GC, M-VAC, ITP, and AG-ITP Regimens

Variable

Treatment

GC4,5 M-VAC27 ITP12 AG-ITP

% 95% CI % 95% CI % 95% CI % 95% CI

No. of patients 203 133 44 60
Survival, months

6 82 NR 83 77 to 90 95 89 to 100 88 77 to 94
12 58 52 to 65 54 46 to 63 66 52 to 80 77 64 to 85
18 37 NR 37 28 to 45 54 40 to 69 45 32 to 57
24 25 19 to 31 30 22 to 37 44 29 to 59 33 22 to 45

Median survival, months 14 13.4 20 16.4
Progression-free

survival, months
Median 7.7 9.6 9.6 12.1
95% CI 6.8 to 8.8 8.0 to 11.0 6.5 to 16.3 9.0 to 14.8

Follow-up, months
Median NR 39.8 28 76.4
Range NR 0.3-129 19-43 65-108

Abbreviations: M-VAC, methotrexate, vinblastine, doxorubicin, cisplatin; GC, gemcitabine, cisplatin; ITP, ifosfamide, paclitaxel, cisplatin; AG-ITP, doxorubicin,
gemcitabine, ifosfamide, paclitaxel, cisplatin; NR, not reported.
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