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A B S T R A C T

Purpose
Radical cystectomy as standard treatment of muscle-invasive urothelial carcinoma of the
urinary bladder cures less than 50% of patients with locally advanced bladder cancer. We
compared two adjuvant combination chemotherapies in patients with stage pT3a-4a and/or
pathologic node-positive transitional-cell carcinoma of the bladder after radical cystectomy.

Patients and Methods
A total of 327 patients were randomly assigned to either adjuvant systemic chemotherapy
with three cycles of cisplatin 70 mg/qm2 on day 1 and methotrexate 40 mg/qm2 on days 8
and 15 of a 21-day cycle (CM) or three cycles of methotrexate 30 mg/qm2 on days 1, 15, and
22, vinblastine 3 mg/qm2 on days 2, 15, and 22, epirubicin 45 mg/qm2 on day 2, and cisplatin
70 mg/qm2 on day 2 of a 28-day cycle (M-VEC).

Results
The hazard ratio for progression-free survival as the primary end point was 1.13 (90% CI, 0.86
to 1.48) for 163 CM patients compared with 164 M-VEC patients whose right-hand limit
remained below the upper bound compatible with the noninferiority hypothesis (� � .0403).
The 5-year progression-free, tumor-specific, and overall survival rates (point estimates � SE)
for CM versus M-VEC were 46.3% � 4.6% v 48.8% � 4.5%, 52.0% � 4.6% v 52.3% �
4.8%, and 46.1% � 4.3% v 45.1% � 4.6%, respectively. WHO grade 3 and 4 leukopenia
occurred in 7.0% of patients treated with CM and 22.2% of patients treated with M-VEC
(P � .0001).

Conclusion
CM cannot be considered inferior to M-VEC with regard to progression-free survival of
patients with locally advanced bladder cancer after radical cystectomy. Moreover, patients
receiving adjuvant CM combination therapy experienced significantly less grade 3 and 4
leukopenia than patients treated with M-VEC.
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INTRODUCTION

Radical cystectomy is recommended as cur-
ative treatment for locally advanced bladder
cancer including tumor stages pT3 and
pT4a and/or involvement of regional lymph

nodes. However, more than half of these
patients experience relapse, with distant me-
tastasis being the predominant form of dis-
ease recurrence. Therefore, combination
chemotherapy has been investigated as neo-
adjuvant or adjuvant adjunctive treatment
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in numerous trials. A recent meta-analysis on neoadjuvant
chemotherapy for invasive bladder cancer described a mod-
est but clear improvement in survival, encouraging the use
of platinum-based combination therapy.1 For the adjuvant
approach, three randomized trials have suggested a relapse-
free survival improvement for patients receiving combina-
tion chemotherapy after radical cystectomy compared with
patients undergoing surgery alone.2-4

The combination regimen of methotrexate, vinblas-
tine, doxorubicin, and cisplatin (M-VAC), which was first
reported as a palliative approach for advanced metastatic
urothelial carcinoma in 1985,5 has succeeded as a gold
standard treatment in randomized trials.6,7 The first ran-
domized trial comparing adjuvant M-VAC or methotrex-
ate, vinblastine, epirubicin, and cisplatin (M-VEC) to
radical cystectomy alone found a significant progression-
free survival improvement of 50% for the adjuvant group 40
months after surgery.3 Despite the efficacy of M-VAC or
M-VEC combination therapy, severe hematologic and non-
hematologic toxicity and a treatment-related mortality rate
of up to 4% have caused concern.

The present study was initiated in 1994 as a noninferi-
ority trial of a reduced chemotherapy regimen consisting of
cisplatin plus methotrexate (CM) compared with conven-
tional M-VEC, with the intention of finding a less toxic but
effective regimen for the adjuvant treatment of patients
with resected locally advanced bladder cancer with no sub-
stantial loss of efficacy.

PATIENTS AND METHODS

The study protocol was reviewed and approved by the commit-
tee of the “Arbeitsgemeinschaft Urologische Onkologie” of the
German Cancer Society as well as local ethics committees of
participating centers.

Eligibility

Patients eligible for the randomization process had to meet
the following inclusion criteria. Disease status after radical cystec-
tomy must be histologically confirmed stage pT3a-4a and/or
pathologic node-positive transitional-cell carcinoma of the blad-
der (1997 TNM classification8). Squamous cell carcinoma and/or
adenocarcinoma components were allowed if transitional-cell car-
cinoma was present. Radical cystectomy denoted the removal of
the entire bladder, prostate, and seminal vesicles in men and
removal of anterior pelvic organs in the female, including, if indi-
cated, a portion of the anterior vagina. The method of urinary
diversion was left to the discretion of the investigator. Bilateral
pelvic lymph node dissection was a prerequisite for correct staging
and included a full dissection of the lymph nodes bordered by the
internal iliac arteries, external iliac arteries, and the pelvic floor
bilaterally including obturator nodes. Any evidence of macro-
scopic or microscopic incomplete resection (tumor-positive mar-
gin of the specimen or grossly enlarged unresected lymph nodes)
was considered an exclusion criterion. Distant metastasis was ex-
cluded by preoperative staging, including at least chest x-ray and
abdominal ultrasound. Furthermore, patients between 18 and 70

years old were included if they had a Karnofsky performance score
of at least 80 with adequate renal and liver function as well as bone
marrow reserve (measured creatinine clearance � 70 mL/min,
serum creatinine � 1.3 mg/dL, bilirubin � 1.5 mg/dL, ALT or
AST � 60 U/L, WBC count � 3.0 � 109/L, platelets � 150 �
109/L, and hemoglobin � 10 g/dL). Local intravesical adjuvant
chemotherapy or immunotherapy before radical cystectomy was
allowed. Furthermore, a written informed consent according to
institutional and federal guidelines had to be signed by the patient.
Patients were ineligible if the time interval between radical cystec-
tomy and the first day of chemotherapy exceeded 4 months and if
they had used any investigational agent in the months before
enrollment onto the study.

Treatment Plan

The CM regimen consisted of cisplatin 70 mg per square
meter of body-surface area (mg/qm2) on day 1 and methotrexate
40 mg/qm2 on days 8 and 15 every 21 days for a maximum of three
cycles. M-VEC (methotrexate 30 mg/qm2 on days 1, 15, and 22;
vinblastine 3 mg/qm2 on days 2, 15, and 22; epirubicin 45 mg/qm2

on day 2, and cisplatin 70 mg/qm2 on day 2) was administered
every 28 days for a maximum of three cycles.

The following dose adjustments were planned. Methotrexate
was omitted if the leukocyte count was less than 2.5 � 109/L or the
thrombocyte count was less than 100 � 109/L. The beginning of a
new cycle was delayed until the leukocyte count was greater than
3.0 � 109/L and the thrombocyte count was greater than 100 �
109/L. Doses of cisplatin and methotrexate were reduced by 50% if
measured creatinine clearance was 50 to 70 mL/min, or the drugs
were omitted if the creatinine clearance was less than 50 mL/min.
Patients were to receive full supportive care. Use of growth factors
was recommended only in case of leukopenic fever, dose omis-
sions for methotrexate and vinblastine as a result of leukopenia, or
delay of a consecutive cycle as a result of leukopenia. Hematologic
and nonhematologic toxicity was graded according to the WHO
grading system. Study drug therapy was discontinued if there was
evidence of progressive disease under therapy, if the attending
physician considered a change of therapy to be in the best interest
of the patient, if the patient requested discontinuation, or if the
drug exhibited unacceptable toxicity.

Follow-Up of Patients

Follow-up of both treatment groups occurred at 3-month
intervals for 2 years, then at 6-month intervals for 3 years, and
yearly thereafter. Follow-up consisted of physical examination,
abdominal ultrasound and chest radiography, and computed to-
mography scanning or bone scanning as clinically indicated. The
site and date of the first relapse, as well as the date and the reason in
case of death, were recorded. Relapse was defined as the detection
of at least one suspicious lesion that could not be identified by
histologic, clinical, or laboratory criteria as an independent sec-
ondary malignancy. In case of relapse, it was left to the discretion
of the patient and the attending physician whether further therapy,
such as second-line chemotherapy, radiation, or surgical treat-
ment, was initiated.

Statistical Methods

The primary basis for the statistical planning and analysis of
the trial was the noninferiority version of the log-rank test for
equivalence of two survivor functions9 satisfying an ordinary pro-
portional hazards model in the sense of Cox.10 The test was applied
with an equivalence margin of � � .15, which gives the maximum
tolerable difference of progression-free survival probabilities to be
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expected under both treatments for the same time since cystec-
tomy. Practical implementation of the procedure was performed
by estimating the regression coefficient � of a proportional haz-
ards model, with the indicator of treatment group CM as the only
covariate, and comparing the right-hand limit of a 90% CI for the
hazard ratio (HR) � e� to 1.5077 as a critical upper bound. For the
purpose of checking the adequacy of the proportional hazards
assumption, the procedure implemented by the S-plus (Statistical
Sciences, Seattle, WA) function cox.zph was used (for a detailed
description of the statistical rationale behind it, see Therneau and
Grambsch11). Because the P value obtained from this test turned
out to be as large as .45, there was no reason to question the
appropriateness of the model.

However, estimation of median progression-free survival
time was based on a fully parametric model because both observed
survivor functions dropped below 50% so late that the number of
patients still at risk was too small for providing a sufficiently
accurate estimate of the conditional probability of surviving the
interval containing the observed median. Of the standard para-
metric models, the log-normal was the model that showed the best
fit to the data. Accordingly, confidence limits for the median
progression-free survival time were computed by transforming
those for the expected value of the distribution of log T.

In addition to progression-free survival time, which had been
chosen as the primary end point for the confirmatory analysis of
this trial, the same techniques were also applied to the data
obtained for the length of survival and time until death from
the specific tumor. All eligible patients who received any adju-
vant treatment were included in the analysis of possible toxic
effects. The incidences of WHO grade 3 and 4 toxicities were
compared using Fisher’s exact test for homogeneity of two
binomial distributions.

RESULTS

Between January 1, 1994, and September 30, 2000, 335
patients were registered onto the trial (Fig 1). Eight patients
(2.4%) were deemed ineligible because inclusion criteria
were not met (age, renal function, metastatic disease at time
of radical cystectomy, secondary malignancy, and with-
drawal of consent). The remaining 327 patients were
equally assigned to adjuvant systemic chemotherapy with
CM or M-VEC by randomization after having signed in-
formed consent.

Demographic factors were similar between the two
groups (Table 1). Median age was 60.5 years, and the ratio
of males to females was almost 4:1. More than half of the
patient group (56.6%) had tumor-positive regional lymph
nodes. The median follow-up time for patients living free of
relapse at the time of analysis was 42 months.

Treatment

The median time from surgery to chemotherapy was 56
days in both arms. Of the 163 patients assigned to receive
adjuvant CM, 123 (75.5%) completed three cycles as
planned (Table 2); 12.9% (21 of 163 patients) discontinued
treatment early because of toxic effects or for other reasons.

Nineteen patients (11.7%) declined treatment, and four
patients (2.5%) died during the course of treatment. One
patient died of cardiac failure (day 18 of a third cycle),
two patients experienced severe bone marrow toxicity after
two cycles, and one patient developed lethal pneumonia
after one cycle.

Of the 164 patients assigned to the M-VEC arm, 113
(68.9%) completed three cycles; 21.4% (35 of 164 patients)
stopped treatment early. Sixteen patients (9.8%) declined
treatment, and one patient (0.6%) died during treatment
with M-VEC as a result of cardiac dysfunction. All patients
were analyzed as belonging to the treatment arm assigned
by randomization, adopting the intent-to-treat principle.

Surgical Procedures

The only surgery-related requirements for eligibility
were radical cystectomy with curative intent and en bloc
resection of the tumor with negative margins, as well as
absence of metastatic or unresected transitional-cell carci-
noma. However, because patients were usually identified
postoperatively, specific surgical and histopathologic pro-
cedures could not be required.

Toxicity

Hematologic toxic effects predominated. The most
common hematologic toxic effect was leukopenia, with a
significantly higher rate in patients treated with M-VEC
compared with CM (22.2% v 7.0%, respectively). Except for
a significant difference in grade 3 alopecia in favor of CM
(1.9% in CM v 24.7% in M-VEC), no difference was ob-
served for other hematologic or nonhematologic factors.
Four patients (2.5%) died as a result of a toxic effect attrib-
uted to CM chemotherapy, and one patient (0.6%) died as a
result of therapy in the M-VEC arm. This difference of
therapy-related mortality was not statistically significant
(Fisher’s exact test, P � .371). The toxic effects classified as
WHO grade 3 or higher that occurred among treated pa-
tients are listed in Table 3.

Progression-Free Survival

The median follow-up period for patients living free of
progression was greater than 3 years. Tumor relapse was
reported in 46.0% of the patients (75 of 163 patients) in the
CM group and 44.5% of patients (73 of 164 patients) in the
M-VEC group. The median duration of progression-free
survival was 43.4 months in the CM arm and 49.7 months in
the M-VEC arm by intent-to-treat analysis (Table 4). The
5-year progression-free survival rates were 46.3% in the CM
treatment group and 48.8% in the M-VEC group (Fig 2).
The HR for disease progression in the CM group, as com-
pared with the M-VEC group, was 1.13 (90% CI, 0.86 to
1.48; P � .0403).

In the subgroup analyses of patients with lymph node–
positive disease, the median progression-free survival was
36.2 months (90% CI, 27.5 to 47.7 months) in the CM
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group and 32.4 months (90% CI, 24.8 to 42.3 months) in the
M-VEC group. The 5-year progression-free survival rates of
patients with lymph node–positive disease were 41.9% in the
CM group and 40.1% in the M-VEC group (Fig 3). The HR for
disease progression in the CM group, as compared with the
M-VEC group, was 0.95 (90% CI, 0.67 to 1.33; P � .0126).

In the analyses of patients with tumor extension be-
yond the bladder wall but without lymph node involve-
ment, the median progression-free survival was 52.0
months (90% CI, 36.5 to 74.2 months) in the CM arm and
87.7 months (90% CI, 59.8 to 128.6 months) in the M-VEC
arm. The 5-year progression-free survival rates were 51.5%
in the CM group and 60.8% in the M-VEC group (Fig 4).
The HR for disease progression in the CM group, as com-
pared with the M-VEC group, was 1.46 (90% CI, 0.94 to
2.29; P � .4571).

Tumor-Specific and Overall Survival

Sixty-five patients in the CM treatment group (39.9%)
and 62 patients in the M-VEC treatment group (37.8%)
died of tumor disease during the follow-up period. The
median duration of tumor-specific survival was 57.3
months in the CM group and 63.3 months in the M-VEC
group (Fig 5). The HR for tumor-related death in the CM
group, as compared with the M-VEC group, was 1.13 (90%
CI, 0.84 to 1.51; P � .0528).

The 5-year rates of tumor-specific survival were 52.0%
in the CM group and 52.3% in the M-VEC group (Table 4,
Fig 5). In the CM and M-VEC arms, 14 patients (8.6%) and
15 patients (9.1%) died as a result of causes not related to
tumor, respectively. The median duration of overall sur-
vival was 47.1 months in the CM group and 51.8 months
in the M-VEC group (Table 4, Fig 6). The HR for death

Fig 1. Consolidated Standards of Report-
ing Trials (CONSORT) diagram. CM, cisplatin
and methotrexate; M-VEC, methotrexate,
vinblastine, epirubicin, and cisplatin.
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irrespective of cause in the CM group, as compared with the
M-VEC group, was 1.10 (90% CI, 0.88 to 1.44; P � .0255).
The 5-year rates of overall survival were 46.1% in the CM
group and 45.1% in the M-VEC group.

Site of Tumor Relapse

Classification of first relapses with regard to site re-
sulted as follows (Table 5). Local recurrence only occurred
in 12 patients in the CM group (7.3%) and seven patients in
the M-VEC group (4.3%). Lymphatic relapse only, which
was typically encountered as retroperitoneal lymph node
disease, was reported in 4.3% of CM patients (seven of 163
patients) and 6.1% of M-VEC patients (10 of 164 patients).
Visceral metastases (without bone metastases) were found
in 20.2% of patients in the CM group (33 of 163 patients)
and 15.9% of patients in the M-VEC group (26 of 164
patients); at least 12.3% of CM patients (20 of 163 patients)
and 15.2% of M-VEC patients (25 of 164 patients) devel-
oped bone metastases.

DISCUSSION

The frequent occurrence of tumor relapses after radical
cystectomy for locally advanced bladder cancer, the favor-
able results of three former adjuvant trials,2-4 and the
limited tolerability of adjuvant M-VEC or M-VAC combi-

nation chemotherapy provided the rationale for the present
study. After introducing effective M-VAC combination
chemotherapy in urothelial cancer in 1985,5 two successive,
randomized, phase III trials demonstrated the superiority
of the M-VAC regimen in advanced urothelial cancer
compared with single-agent cisplatin7,12 or with cisplatin,
cyclophosphamide, and doxorubicin combination therapy.6

Because of the pronounced hematologic and nonhematologic
toxicity with M-VAC or M-VEC combination therapy, other
potentially less toxic combination therapies, such as CM, have
been investigated in advanced urothelial cancer.13,14

Neoadjuvant administration of chemotherapy has
been exceedingly investigated compared with the adjuvant
approach for patients with a high risk of relapse undergoing
definite treatment by surgery or radiation. Although the
majority of individual neoadjuvant studies was not able to
demonstrate a significant survival advantage for pre-
emptive chemotherapy compared with definitive treatment
alone, a recent meta-analysis based on individual patient
data from 10 randomized neoadjuvant trials was able to
demonstrate a significant 13% reduction in the risk of death
(HR � 0.87; 95% CI, 0.78 to 0.98; P � .016), which was
equivalent to a 5% absolute overall survival benefit at 5
years from 45% to 50%.1 This meta-analysis also stated
that a significant advantage exists using platinum-based
combination chemotherapy compared with single-agent

Table 1. Patient Demographics

Demographic

CM (n � 163) M-VEC (n � 164) Total (N � 327)

No. % No. % No. %

Tumor category
pTis/pT1 pN� 7 4.3 4 2.4 11 3.4
pT2 pN� 14 8.6 29 17.7 43 13.1
pT3 pN0 58 35.6 61 37.2 119 36.4
pT3 pN� 56 34.3 44 26.8 100 30.6
pT4a pN0 13 8.0 10 6.1 23 7.0
pT4a pN� 15 9.2 16 9.8 31 9.5

Nodal status
pN0 71 43.6 71 43.3 142 43.4
pN� 92 56.4 93 56.7 185 56.6

1 lymph node 43 46.7 38 40.9 81 43.8
2-5 lymph nodes 37 40.2 48 51.6 85 45.9
� 5 lymph nodes 12 13.1 7 7.5 19 10.3
Median No. of positive lymph nodes 2 2 2

Age
� 50 years 26 16.0 24 14.6 50 15.3
51-60 years 61 37.4 61 37.2 122 37.3
61-70 years 76 46.6 79 48.2 155 47.4
Median, years 60.2 60.7 60.5

95% CI 58.5 to 61.7 59.6 to 61.7 59.6 to 61.4
Sex

Male 123 75.5 134 81.7 257 78.6
Female 40 24.5 30 18.3 70 21.4

Abbreviations: CM, cisplatin plus methotrexate; M-VEC, methotrexate, vinblastine, epirubicin, and cisplatin.
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platinum. The most recent neoadjuvant study, which was
not included in the former meta-analysis, achieved a sur-
vival advantage with borderline significance for 154 patients
assigned to three cycles of neoadjuvant M-VAC combina-
tion therapy versus 153 patients randomly assigned to sur-
gery alone (median survival, 77 months in the neoadjuvant
arm v 46 months in the surgery-only arm; P � .06).15

Whether neoadjuvant or adjuvant application of sys-
temic chemotherapy for locally advanced bladder cancer is
the preferable treatment modality remains a matter of de-
bate. To date, only one study has investigated the neo-
adjuvant and adjuvant treatment strategy directly.16

Similar to our experience, 40% of patients in this trial
with histologically proven regional lymph node metasta-

sis experienced long-term progression-free survival in
both treatment arms.

In contrast to neoadjuvant administration of chemo-
therapy, proponents of adjuvant chemotherapy for locally
advanced bladder cancer emphasize optimal patient selec-
tion based on exact assessment of histopathologic tumor
stage. This allows the selection of patients with the highest
risk for relapse, and only minimal occult tumor burden
after radical cystectomy needs to be treated. Subsequently,
improvement of recurrence-free survival by adjuvant com-
bination chemotherapy was corroborated by three individ-
ual randomized controlled studies from Germany and the
United States for the adjuvant administration of combina-
tion chemotherapy after radical cystectomy.2-4

Skinner et al2 randomly assigned 91 locally advanced
bladder cancer patients to radical cystectomy plus four cy-
cles of adjuvant chemotherapy (predominantly cisplatin,
cyclophosphamide, and doxorubicin combination therapy)
versus surgery alone. The trial was stopped because of an
interim analysis that demonstrated a significant disease-free
survival advantage for the adjuvant treatment arm 5 years
after cystectomy (51% for adjuvant chemotherapy v 34%
for surgery alone, P � .011). Stöckle et al3 terminated their
study after an interim analysis of 49 patients demonstrated
a significant disease-free survival difference of 50% at 3.5
years in favor of 26 patients receiving adjuvant treatment
with M-VAC or M-VEC compared with the control group
(63% for adjuvant chemotherapy v 13% for cystectomy
alone; P � .0005).

A third randomized trial with a favorable result for
adjuvant combination chemotherapy performed at Stan-
ford University compared adjuvant cisplatin, methotrexate,
and vinblastine combination chemotherapy to cystectomy
alone.4 In contrast to the former two studies, deferred che-
motherapy on progression was suggested by the protocol
for patients assigned to the nonadjuvant arm. This study
was also closed before accrual of the preplanned number of
patients because of a significant difference in progression-
free survival in favor of patients receiving adjuvant chemo-
therapy. Median time to progression for the 25 patients
assigned to the adjuvant treatment arm was 37 months
versus 12 months in the cystectomy-alone group (P � .01),
whereas overall survival was not significantly different. Criti-
cisms of all three former trials have been summarized by Syl-
vester and Sternberg17 and address small sample size, early
stopping of patient entry and premature closure, statistical
analyses, reporting of results, and drawing conclusions.

Adjuvant chemotherapy trials for invasive bladder can-
cer that did not find a significant difference for patients
receiving adjuvant chemotherapy compared with a surgery-
only group have been reported from Switzerland,18 Italy,19

and Germany.20 This may be attributed to the exclusion of
lymph node–positive patients19 and to the administering of

Table 2. Administration of Chemotherapy

Chemotherapy
CM

(n � 163)
M-VEC

(n � 164)

Patients receiving chemotherapy
No. 144 148
% 88.3 90.2

3 cycles
No. 123 113
% 75.5 68.9

2 cycles
No. 14 17
% 8.6 10.4

1 cycle
No. 7 18
% 4.3 11.0

Patients not receiving chemotherapy
No. 19 16
% 11.7 9.8

No. of administered cycles 404 391
No. of administered doses (per cycle 1/2/3)

Cisplatin
Total 404 372
Cycle 1 145 142
Cycle 2 137 123
Cycle 3 122 107

MTX
Total 756 1,022
Cycle 1 270 386
Cycle 2 253 346
Cycle 3 233 290

Epirubicin
Total — 376
Cycle 1 — 145
Cycle 2 — 123
Cycle 3 — 108

Vinblastine
Total — 384
Cycle 1 — 145
Cycle 2 — 129
Cycle 3 — 110

Abbreviations: CM, cisplatin plus methotrexate; M-VEC, methotrexate,
vinblastine, epirubicin, and cisplatin; MTX, methotrexate.
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only single-agent cisplatin as adjuvant treatment to a pre-
dominantly pT2pN0 population.18

Only limited information on the degree of toxicity has
been revealed from any of these adjuvant trials. Reports on
palliative M-VAC or M-VEC combination chemotherapy
causing grade 3 to 4 myelosuppression in more than half of
the patients, a 25% incidence of nadir sepsis, and drug-
related deaths in at least 3% of patients 21 prompted inves-
tigators to search for more tolerable but still active
regimens. Efficacy of CM combination therapy as imple-
mented for the current trial had been reported previously
for 53 patients with advanced urothelial cancer.13 Although
the majority of patients had dose omissions or delays, an
overall response rate of 46% was noted. The standard
M-VEC treatment arm of the current trial incorporated
epirubicin instead of doxorubicin, as in the original M-VAC
schema, because cardiotoxicity was of concern at the time of
drafting the protocol.

Because of the nature of the current trial testing for
noninferior efficacy of the reduced combination (CM)
compared with the full combination (M-VEC), the results
may only lend support to but not prove the superiority of
adjuvant combination chemotherapy compared with sur-
gery alone. Remarkably, the 5-year progression-free sur-
vival rate of greater than 40% for lymph node–positive
disease after radical cystectomy plus adjuvant combination

chemotherapy (CM or M-VEC) represents an average stan-
dard of care of 40 uro-oncologic centers in Germany. Ret-
rospective studies of patients with lymph node–positive
bladder cancer receiving adjuvant chemotherapy after rad-
ical cystectomy versus surgery alone reported significant
5-year overall survival advantages of 43% v 17% (P � .03)22

and 45% v 21% (P � .031)23 for the adjuvant group, respec-
tively. A similar survival comparison from the Mayo Clinic
demonstrated a 5-year tumor-specific survival advantage of
55% v 32% (P � .005) in favor of the adjuvant chemother-
apy group compared with surgery alone, respectively,24

notwithstanding the limitation that any retrospective
result may be biased by patient selection. Finally, the
recurrence-free survival rate of 41% at 5 years for all
lymph node–positive patients (n � 185) in our trial is
slightly higher than 39% rate that was recently reported
from another North American center of excellence ad-
ministering adjuvant chemotherapy to 139 patients with
lymph node–positive disease.25

When assessing the possible effects of baseline factors
(eg, age, sex, tumor stage, blood cell counts, renal and liver
function, and size of recruiting center) on the risk of pro-
gression using multivariate Cox regression analysis, the
only significant predictor was the number of tumor-
positive lymph nodes (data not shown). The current trial
did not control for either the number of lymph nodes

Table 3. Toxicity

Toxicity

CM M-VEC

P (Fisher’s exact
test; toxicity grade

3 and 4)

WHO Toxicity Grade WHO Toxicity Grade

3 4 3 4

No./Total No.
of Patients %

No./Total No.
of Patients %

No./Total No.
of Patients %

No./Total No.
of Patients %

Hematologic
Anemia 6/94 6.4 3/94 3.2 10/100 10.0 5/100 5.0 .282
Leukopenia 9/142 6.3 1/142 0.7 31/144 21.5 1/144 0.7 � .0001
Thrombocytopenia 3/140 2.1 3/140 2.1 1/144 0.7 1/144 0.7 .282
Renal function — — — — — — — — —
Liver function 1/101 1.0 — — 2/137 1.4 — — .99

Fever � 38.0°C
No./total No. 15/123 12/129 .543
% 12.2 9.3

Leukopenic fever, leukocytes
� 1.0 � 109/L, � 38°C

No. 1 — —
% — —

Chemotherapy-related death
No. 4 1 .371
% 2.5 0.6

Nonhematologic
Nausea/vomiting 12/127 9.4 2/127 1.6 13/121 10.1 2/121 1.6 .848
Alopecia 2/107 1.9 — — 27/109 24.7 — — � .0001
Infection 1/110 0.9 1/110 0.9 4/112 3.6 1/112 0.9 .448

Abbreviations: CM, cisplatin plus methotrexate; M-VEC, methotrexate, vinblastine, epirubicin, and cisplatin.
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Table 4. Progression-Free, Tumor-Specific, and Overall
Survival Analyses

Survival CM M-VEC

PFS
No. of patients 163 164
Time to progression,� months

Median 43.4 49.7
90% CI 34.6 to 54.4 39.6 to 62.4

Proportional hazards regression
Parameter estimate 0.1232
SE 0.1648
Hazard ratio 1.131

90% CI 0.863 to 1.482
P † .0403

Censored observations
No. 88 91
% 54.0 55.5

1-year PFS, %
Estimated probability 76.4 82.0
SE 3.5 3.1

2-year PFS, %
Estimated probability 55.8 61.7
SE 4.1 4.0

3-year PFS, %
Estimated probability 51.5 54.4
SE 4.3 4.2

5-year PFS, %
Estimated probability 46.3 48.8
SE 4.6 4.5

PFS for pN0, n � 142
No. of patients 71 71
Time to progression,� months

Median 52.0 87.7
90% CI 36.5 to 74.2 59.8 to 128.6

Proportional hazards regression
Parameter estimate 0.3814
SE 0.2712
Hazard ratio 1.464

90% CI 0.937 to 2.288
P † .4571

Censored observations
No. 41 46
% 57.7 64.8

1-year PFS, %
Estimated probability 80.7 89.6
SE 4.8 3.7

2-year PFS, %
Estimated probability 58.7 77.4
SE 6.1 5.1

3-year PFS, %
Estimated probability 57.1 69.1
SE 6.1 5.8

5-year PFS, %
Estimated probability 51.5 60.8
SE 6.8 6.5

PFS for pN�, n � 185
No. of patients 92 93
Time to progression,� months

Median 36.2 32.4
90% CI 27.5 to 47.7 24.8 to 42.3

(continued in next column)

Table 4. Progression-Free, Tumor-Specific, and Overall
Survival Analyses (continued)

Survival CM M-VEC

Proportional hazards regression
Parameter estimate �0.0544
SE 0.2078
Hazard ratio 0.947

90% CI 0.673 to 1.333
P † .0126

Censored observations
No. 47 45
% 51.1 48.4

1-year PFS, %
Estimated probability 72.9 76.2
SE 4.8 4.5

2-year PFS, %
Estimated probability 53.4 49.2
SE 5.6 5.5

3-year PFS, %
Estimated probability 46.4 42.6
SE 5.9 5.7

5-year PFS, %
Estimated probability 41.9 40.1
SE 6.1 5.9

TSS,� months
No. of patients 163 164
Median 57.3 63.3
90% CI 46.1 to 71.2 50.9 to 78.9
Proportional hazards regression

Parameter estimate 0.1232
SE 0.1776
Hazard ratio 1.131

90% CI 0.845 to 1.515
P † .0528

Censored observations
No. 98 102
% 60.1 62.2

1-year TSS, %
Estimated probability 88.2 92.3
SE 2.6 2.1

2-year TSS, %
Estimated probability 71.9 71.5
SE 3.8 3.7

3-year TSS, %
Estimated probability 58.2 63.3
SE 4.3 4.1

5-year TSS, %
Estimated probability 52.0 52.3
SE 4.6 4.8

Overall survival,� months
No. of patients 163 164
Median 47.1 51.8
90% CI 38.1 to 58.3 41.9 to 64.1
Proportional hazards regression

Parameter estimate 0.0979
SE 0.1602
Hazard ratio 1.103

90% CI 0.877 to 1.435
P † .0255

(continued on following page)
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