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EORTC protocol 30924 is an international randomized trial reporting a 7.3 year update of a

2 weekly regimen of high-dose intensity chemotherapy with M-VAC plus granulocyte col-

ony stimulating factor (HD-M-VAC) compared to classic M-VAC in advanced transitional

cell carcinoma (TCC). Two hundred and sixty three untreated patients with bidimension-

ally measurable TCC were included. In an intention to treat (ITT) analysis, there were 28

complete responses (CR) (21%) and 55 partial responses (PR) (41%), for an overall response

rate (RR) of 64% on the HD-M-VAC arm. On M-VAC, there were 12 CR (9%) and 53 PR (41%),

for an overall RR of 50% .The P-value for the difference in CR was 0.009; and for RR, was

0.06. After a median follow-up of 7.3 years, 24.6% are alive on the HD-M-VAC arm vs.

13.2% on the M-VAC arm. Median progression-free survival was better with HD-MVAC

(9.5 months) vs. M-VAC (8.1 months). The mortality hazard ratio (HR) was 0.76. The 2-year

survival rate for HD-M-VAC was 36.7% vs. 26.2% for M-VAC. At 5 years, the survival rate

was 21.8% in the HD-M-VAC vs. 13.5%. Median survival was 15.1 months on HD-MVAC

and 14.9 months on M-VAC. There was one death from toxicity in each arm; and more

patients died to malignant disease in the M-VAC arm (76%) than in the HD-M-VAC arm

(64.9%). With longer follow-up initial results have been confirmed, and shows that HD-

M-VAC produces a borderline statistically significant relative reduction in the risk of pro-

gression and death compared to M-VAC.
� 2005 Elsevier Ltd. All rights reserved.
1. Introduction

In Europe, cancer of the bladder is the fourth most frequent

cancer among men [1]. Systemic chemotherapy is the only

modality that has been shown in phase III trials to improve

survival in responding patients with advanced bladder cancer

[2,3] The M-VAC (methotrexate, vinblatine, adriamycin and
er Ltd. All rights reserved

2; fax: +39 06 663 0771.

ernberg).
cisplatin) regimen, first reported in 1985 at Memorial Sloan

Kettering Cancer Center (MSKCC), revealed that urothelial

carcinoma was sensitive to chemotherapy [4]. Patients with

measurable lesions were found to have a 72% response rate

(RR) and 36% attained a complete response (CR) [5]. Long-

term survival was achieved in patients who attained CR.

Overall survival for the entire population was 13.1 months.
.
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Chemotherapy was more effective in patients with nodal dis-

ease than in those with visceral metastases [3,5].

In an update of 5 different M-VAC regimens from MSKCC

194/203 patients were evaluable; 46 patients achieved CR

(24%) and 84 patients PR (43%), with overall RR of 67%. The

median survival for all 203 patients was 14.8 months, with a

5-year survival rate of 17% [6]. The 5-year survival for 46 CR

patients after chemotherapy alone was 40%. An additional

30 patients achieved CR after chemotherapy was followed

by surgery with a 5-year survival rate of 33% [7].

Prognostic factors were predictive of response and survival

in these patients. Three risk categories on the basis of Karnof-

sky performance status (KPS) and the presence or absence of

visceral metastases. Two factors had independent prognostic

value: KPS less than 80%; and visceral (lung, liver, or bone)

metastasis. Median survival times for patients who had 0, 1,

or 2 risk factors were 33, 13.4, and 9.3 months, respectively

(P = 0.0001). The median survival time of patient cohorts

could vary from 9 to 26 months simply by altering the propor-

tion of patients from different risk categories [6].

In an attempt to improve upon the results obtained with

M-VAC chemotherapy, the present trial was initiated as a ran-

domized phase II trial in June 1993 evaluating toxicity and

activity and became a randomized phase III trial from April

1996 until November 1998. European Organization for the Re-

search and Treatment of Cancer (EORTC) Genitourinary Group

members from institutions in 8 countries participated in this

protocol. The 3.2 year median follow-up results were first re-

ported at ASCO in 2000 and published in 2001 [8]. The primary

objective was to demonstrate an improvement in survival

with HD-M-VAC. The current report seeks to update our expe-

rience with a median follow-up in both groups of 7.3 years.

2. Patients and methods

Patients with bidimensionally measurable distant metastases

or unresectable TCC of the urinary tract (bladder, ureter, or re-

nal pelvis) with no prior systemic cytotoxic or biologic treat-

ment, and a WHO performance status of 0 or 1 were eligible

for this trial. Patients were randomized 1:1 between HD-M-

VAC which consisted of Methotrexate (MTX) 30 mg/m2 d

1,Vinblastine (VBL) 3 mg/m2 d 2, Adriamycin (ADM) 30 mg/

m2 d 2 and Cisplatin (CDDP) 70 mg/m2 d 2 with Granulocyte

Colony Stimulating Factor (G-CSF) administered on days 3–7

every 15 days vs. M-VAC (MTX 30 mg/m2 d 1;VBL: 3 mg/m2 d
Stan
MTX
VLB
ADM
CDD

High
MTX
VLB
ADM
CDD

R 

Metastatic or Unresectable
T3-4 TCC

Previously untreated
with CT or biologicals

WHO 0-2  

Fig. 1 – Trial design. Standard M-VAC is given every 28 da
2; ADM: 30 mg/m2 d 2; and CDDP 70 mg/m2 d 2 with MTX

and VLB on d 15 and 22) every 28 days (Fig. 1).

Stratification was according to the treating institution and

WHO performance status. The main endpoint of the phase III

trial was overall survival. Secondary endpoints included pro-

gression-free survival, time to progression, response rate and

toxicity. The objective of the trial was to detect a relative dif-

ference of 50% in median overall survival between the two

arms from 12 months to 18 months (hazard ratio = 0.67). This

corresponds to an absolute difference of 13% at the time of the

median. With a two-sided logrank test at the 5% significance

level and 80% power this objective required 192 events (deaths).

All analyses were carried out according to the intent-to-

treat principle and statistical significance was claimed at

the two-sided 0.05 level. Time to event comparisons were per-

formed using the logrank test. Estimation of survival curves

was by the Kaplan–Meier technique. Comparison of distribu-

tion of binary and non-ordered categorical variables was per-

formed using the v2 test and that of continuous variables

using the Wilcoxon Rank Sum test. Comparison of ordered

categorical variables was performed using a v2 test for linear

trend.

The intended dose–intensity ratio can be found in Table 1.

With HD-M-VAC the dose intensity of ADM and DDP is dou-

bled, but only 70% of the MTX and VLB dose are given com-

pared to M-VAC (Table 1).

3. Results

Patient characteristics were well balanced between the two

groups and are described in Table 2. One hundred and thirty

four patients were randomized to the HD-M-VAC arm and

129 patients to theM-VACarm. ThemedianWHOPerformance

Status was 1. 40% and 31% had visceral metastases; 60% and

69% did not have lung, liver or bone metastases; 20% and

15% had prior radiation therapy; and 73% and 75% had prior

surgery, respectively, for HD-M-VAC and M-VAC arms.

Generally, the patients who participated in this trial were

very ill, with widely distributed metastatic disease. Sites of

disease were equally distributed between the two arms (Table

3). Only 1/3 of patients had only one measurable disease site;

and approximately 2/3 had two or more disease sites. The

majority of patients in both arms had abdominal masses (pel-

vic, extranodal, and retroperitoneal). There were more pa-

tients in the M-VAC arm with lung metastases (29% vs. 12%)
dard M-VAC 
:  30mg/m2 d1,d15,d22 
:   3mg/m2 d2, d15, d22 
:  30mg/m2 d2 
P: 70 mg/m2 d2 

-dose M-VAC + G-CSF
:  30mg/m2  DAY 1 
:  3mg/m2  DAY 2
:  30mg/m2  DAY 2 
P: 70mg/m2  DAY 2

Relapse
Death

ys. High-dose M-VAC + G-CSF is given every 15 days.



Table 4 – Treatment toxicity

Hematologic
toxicity

Grade M-VAC
n = 129

HD-M-VAC
n = 134

P-value

WBC 2 28 (22%) 28 (21%) <0.001

3 59 (46%) 16 (12%)

4 21 (16%) 11 (8%)

Platelets 2 15 (12%) 22 (16%) 0.033

3 14 (11%) 14 (11%)

4 8 (6%) 14 (11%)

Neutropenic fever 33 (26%) 13 (10%) <0.001

Received G-CSF

at least once

24 (19%) 126 (94%)

Mucositis 2 26 (20%) 24 (18%) 0.034

3 18 (14%) 12 (9%)

4 4 (3%) 1 (1%)

Creatinine 2 3 (2%) 2 (2%) 0.815

3 4 (3%) 5 (4%)

Table 5 – Response rates

M-VAC
n = 129

HD-M-VAC
n = 134

P-value

No. evaluable 113 (88%) 114 (85%)

CR + PR 65 (58%) 83 (72%) 0.016 (2-sided)

CR 12 (11%) 28 (25%) 0.006 (2-sided)

PR 53 (47%) 55 (48%)

Table 2 – Baseline characteristics

M-VAC
n = 129

HD-M-VAC
n = 134

P-value

Age 62 (32–81) 61 (36–76) 0.231

Males:females 107:22 105:29 0.347

Median WHO PS 1 (0–2) 1 (0–2) 0.482

Visceral metastases 47 (36%) 37 (28%) 0.125

Prior RT 26 (20%) 20 (15%) 0.275

Prior surgery 94 (73%) 100 (75%) 0.828

Primary tumour site

Bladder 106 (82%) 118 (88%) 0.411

Renal pelvis 15 (23%) 10 (8%)

Ureter 6 (5%) 4 (3%)

Urethra 2 (2%) 1 (1%)

Prostatic ducts 0 (0%) 1 (1%)

Bajorin Risk Group

Low 77 (60%) 87 (65%) 0.667

Intermediate 45 (35%) 40 (30%)

High 7 (5%) 7 (5%)

Table 3 – Involved disease sites

M-VAC
n = 129 (%)

HD-M-VAC
n = 134 (%)

P-value

Abdominal masses 71 66 0.223

Primary site 34 44 0.078

Lung 29 12 <0.001

Liver 10 10 0.921

Superficial LN 9 9 0.902

Med LN 5 5 0.723

Bone 5 10 0.114

Skin/s.c. mets 3 2 0.664

Number of involved sites

1 36 37 0.089

2 28 38

3 19 14

4+ 16 19

Table 1 – Dose intensity

M-VAC
Q14 days mg/m2

HD-M-VAC
Q 14 days mg/m2

Dose intensity

MTX 45 30 0.7·
VLB 4.5 3 0.7·
ADM 15 30 2.0·
CDDP 35 70 2.0·

MTX, Methotrexate; VLB, Vinblastine; ADM, Adriamycin; CDDP,

Cisplatin.
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andmore in the HD-MVAC armwith bonemetastases (10% vs.

5%). The risk distribution for the two groups was equally dis-

tributed according to the Bajorin risk criteria (P = 0.667) [6].

The duration of treatment was shorter with HD-M-VAC, 12

weeks vs. 21 weeks, and the median number of cycles was 6

vs. 4 with M-VAC. The average cycle duration time was 15

days (13–27 days) vs. 31 (27–47 days) for HD-M-VAC and M-

VAC, respectively.

There was a trend towards more whole blood cell (WBC)

toxicity in the M-VAC arm, as compared to the HD-MVAC

arm, most probably due to the G-CSF. In the HD-M-VAC arm,
only 20% of the patients had G3-4 WBC toxicity. More than

70% in the M-VAC arm had no G 2-4 thrombocytopenia, at

any time during their course, as was true for >60% of patients

in the HD-M-VAC arm (Table 4). There was one toxic death in

each arm. There were no significant differences in terms of

mucositis or creatinine levels.

The response rates were significantly better in the HD-M-

VAC arm. An objective CR or PR was obtained in 72% of

patients on the HD-M-VAC arm as compared to 58% for

M-VAC; comparison of CR + PR rate P = 0.016 (2-sided). Of par-

ticular interest, the CR rate was 25% with HD-M-VAC as com-

pared to 11% with M-VAC. The P-value for the difference in

the CR rate was 0.006 (2-sided) (Table 5).

At a median follow-up of 7.3 years, 213 of 263 (81%) of pa-

tients have died. 24.6% are alive on the HD-M-VAC arm vs.

13.2% on the M-VAC arm. Progression free survival is illus-

trated in Fig. 2. By intent-to-treat analysis, median progres-

sion-free survival was better with HD-M-VAC: 9.5 months

(95% CI 7.6–12.2) vs. M-VAC 8.1 months (95% CI 7.0–9.9)

months (P = 0.017; HR = 0.73; 95% CI 0.56–0.95).

Overall survival can be found in Fig. 3. Themedian survival

was 15.1 months as compared to 14.9 months and the mortal-

ity HR was 0.76 (95% CI: 0.58–0.99). The 2-year survival rate for

HD-M-VAC was 36.7% (28.3–45.0%) vs. 26.2% for M-VAC (95%

CI, 18.4–34.0%). At 5 years, survival was 21.8% in the HD-M-

VAC arm (95% CI :14.5–29.2%) vs. 13.5% (95% CI 7.4–19.6%;

P = 0.042). More patients died from malignant disease in the

M-VAC arm 76% vs. 64.9% in the HD-M-VAC arm.
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4. Discussion

Table 6 describes the randomized trials in the literature which

have sought to improve upon the results with M-VAC

chemotherapy. The Gemcitabine-Cisplatin (GC) combination
Table 6 – Phase III randomized trials in urothelial cancer

Author Chemo n

Loehrer [2] M-VAC 126

DDP 120

Logothetis [3] M-VAC 65

CISCA 55

Von der Maase [9] M-VAC 202

GC 203

Bamias [14] M-VAC 109

DC 111

Sternberg [this paper] HD-M-VAC 134

M-VAC 129

Bellmunt [not yet published] GCP

GC
has been shown to have similar results with a better toxicity

profile and has become a widely accepted second standard

chemotherapy regimen [9].

Triplet regimens have been evaluated primarily in phase II

settings with promising results. The Spanish regimen of gem-

citabine, cisplatin, and paclitaxel (GCP) led to a RR of 78% [10].

In the multi-center phase II study, median survival was 15.6

months [11]. Another combination of gemcitabine, paclitaxel,

and carboplatin (rather than cisplatin) was evaluated in the

USA and compared favorably with a 14.7 month median sur-

vival and 1-year survival of 59%. The RR was 68% (CR 32%

and PR 36%) [12]. And yet a third phase II study from MSKCC,

ifosfamide, paclitaxel (Taxol), and cisplatin (Platinum) (ITP)

produced a 68% RR (CR 23% and PR 45%). Median survival

was 20 months [13].

It is well known that phase II trial results are often better

than those achieved in the phase III setting, primarily due

to patient selection. However, they may point to an important

indication of efficacy requiring verification in phase III trials.

One such trial comparing GCP to GC will shortly be completed

by the Genitourinary Group of the EORTC with collaboration

from the Southwest Oncology Group (SWOG).

In conclusion, in this study up-date, HD-M-VAC given every

2 weeks with G-CSF was compared in a phase III randomized

trial to M-VAC. It was possible to deliver twice the dose of cis-

platin and doxorubicin with less toxicity, fewer dose delays,

and in half the time if G-CSF was routinely added. One could

conjecture that this regimen might be useful in the neoadju-

vant or adjuvant setting, since the cycle length is much short-

er and it is delivered in half the time of traditional M-VAC. This

trial revealed less toxicity with high-dose M-VAC due to the

addition of G-CSF. A significant difference in favour of HD-M-

VAC was seen in overall RR and in the CR rates. The 5-year

survival was 21.8% with HD-M-VAC compared to 13.5% with

M-VAC. At a follow up of 7.3 years, the HD-M-VAC regimen re-

vealed an excellent toxicity profile, an improvement in the CR

rate and in progression-free survival.
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RR (%) MDS Comments

39 12.5 M-VAC > DDP

12 8.2

65 12.6 M-VAC > CISCA

46 10.0

46 14.8 M-VAC � GC

49 13.8

54 14.2 M-VAC

37 9.3

72 15.1 HD-M-VAC > M-VAC

58 14.9

Too early
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