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ABSTRACT 
The objective of this study is to identify factors related to the results of intravenous metho­

trexate, vinblastine, doxorubicin and cisplatin (M-VAC) for 101 patients with advanced urothe­
lial cancer. The effects of various factors on response and survival were evaluated using 
univariate and multivariate analyses. The factors included in the analyses were sex, age, 
performance status (PS), primary site, histological type, grade, T category, N category, M 
category, prior chemotherapy, prior radiotherapy, and dose of chemotherapeutic drugs. Uni­
variate analysis revealed that M category and prior chemotherapy had a significant correla­
tion with the response, and that factors significantly related to survival were PS, primary site, 
N category, M category, prior chemotherapy and prior radiotherapy. A multiple logistic regres­
sion model showed that N category, M category and prior chemotherapy were related to 
response. The response rates of patients with Nl-4 or Ml or prior chemotherapy were lower 
than those with NO or MO or without prior chemotherapy. A Cox regression model demon­
strated that PS and M category independently contributed to survival. Patients with high 
grade PS or distant metastases showed a lower survival rate than those with low grade PS 
or localized diseases. M category was the most important factor related to response and sur­
vival. These results seem to indicate the low effectiveness of M-VAC for distant metastases, 
and the inability of this regimen to improve the outcome of patients with advanced urothelial 
cancer. 
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Although the present role of chemotherapy in 
patients with transitional cell carcinoma of the 
bladder is unclear, therapy for disseminated dis­
ease must be directed at eradication of all tumor 
foci, which can only be achieved at present by 
systemic chemotherapy9). Presently, cis-diammi­
nedichloride platinum (CDDP) is considered to be 
the most active agent in the treatment of meta­
static transitional cell carcinoma of the urothelial 
tract17), and the results of multidrug regimens 
containing CDDP have been reported3'6,l3). 

Among these multidrug regimens, excellent 
results have been reported wifh M-VAC chemo­
therapy consisting of methotrexate (MTX), vin­
blastine (VLB), doxorubicin (ADM) and 
CDDP7,l4). However, it is unclear whether a 
favorable response to chemotherapy induces sur­
vival benefit or whether responding tumors have 
an inherently more favorable course5). Further-

more, the ability of M-VAC to prolong survival 
remains in question in the long-term followup. We 
attempted to identify patients who might benefit 
from the M-VAC regimen by evaluating back­
ground factors related to response and survival. 

PATIENTS AND METHODS 
From 1986 to 1994, 112 patients with advanced 

urothelial cancer were treated with systemic 
M-VAC chemotherapy, of whom 11 were ineligible 
because of the absence of a measurable lesion. 
Thus, 101 patients with invasive or metastatic 
urothelial cancer were selected for this study. The 
background characteristics of the patients are 
shown in Table 1. The performance status (PS) 
was assessed in accordance with the scale of the 
World Health Organization16). The tumor was 
graded according to the criteria of the Interna­
tional Union Against Cancer4). All of the patients 
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Table 1. Patients' background characteristics 

Number of patients 

Sex (M:F) 

Age 

Performance status 
(PS) 

Primary site 

Histological type 

Grade 

T category 

N category 

M category 

101 

78: 23 

-50, 10;51-60, 18;61-70,38; 
71-80,30;81-,5 

0,43; 1,25;2,21;3, 10;4,2 

Bladder, 75; upper tract, 26 

Transitional cell carcinoma, 94; 
others, 7 

G2, 34; G3, 67 

Tl,9;T2,22;T3,49;T4,21 

NO, 66; Nl, 7; N2, 4; N3, 7; N4, 
17 

MO, 68; Ml, 33 

Prior chemotherapy Yes, 30; no, 71 

Prior radiotherapy Yes, 18; no, 83 

Dose of drugs Full, 49; reduced, 52 

underwent chest X-rays, bone scans, sonography, 
and computerized tomography (CT). Patients 
with bladder cancer were evaluated by cystoscopy 
with biopsy (or TUR-biopsy). These diagnostic 
studies were performed before each cycle of the 
chemotherapy, and the responses were evaluated 
according to the World Health Organization16). 

Complete response (CR) was defined as the disap­
pe~rance of all known disease. Partial response 
(PR) was defined as the decrease by 50% or more 
in the total tumor size. No change (NC) was the 
condition when a 50% decrease in total tumor 
size could not be established or when a 25% 
increase in the size of one or more measurable 
lesions could not be demonstrated. Progressive 
disease (PD) was defined as an increase of 25% 
or more in the size of one or more measurable 
lesions, or the appearance of new lesions. The 
chemotherapy was administered intravenously in 
accordance with the regimen of Sternberg et al. 14) 

as follows: MTX (30 mg/m2) was given on day 1 
and approximately 24 h later VLB (3 mg/m2), 

ADM (30 mg/m2) and CDDP (70 mg/m2) were 
administered with additional intravenous fluids 
to maintain a sufficient urinary output until oral 

intake was adequate. MTX and VLB were given 
on days 15 and 22 if the blood count permitted 
and no mucositis was present. 

Evaluation of the response was performed 
before each cycle and the survival was calculated 
from the date of the initiation of the treatment 
with M-VAC using the method of Kaplan and 
Meier8>. Differences in survival were compared by 
the logrank test. The effects of factors on the 
response were evaluated using a chi-square test. 
The relative effect of factors on response was stu­
died using a multiple logistic regression model10\ 

and the independent contribution of each factor 
to survival was analyzed with a Cox regression 
modeln. The factors included in the analyses 
were sex, age, PS, primary site, histological type, 
grade, T category, N category, M category, prior 
chemotherapy, prior radiotherapy, and dose of 
chemotherapeutic drugs. Of the factors evaluated, 
PS, T category and N category were subdivided 
into two categories each in the statistical analy­
ses, as follows: PS, grade 0-1 vs. grade 2-4; Tl-2 
vs. T3-4; NO vs. Nl-4. The content of prior che­
motherapy is the combination of cyclophospha­
mide, ADM and CDDP. A p value of less than 
0.05 was considered to be significant. 

RESULTS 
Of the 101 patients, 16 (16%) showed a com­

plete response and 41 (40%) had a partial 
response for an overall response rate of 56% (95% 
confidence limits ranged from 46 to 66%, Table 
2). 

Using the chi-square test, we analyzed the rela­
tionship between the factors and the response. 
Among the factors evaluated, M category and 
prior chemotherapy showed a significant correla­
tion with the response (p=0.016, p=0.030, respec­
tively, Table 3). The response rates of patients 
with distant metastases or prior chemotherapy 
were lower than those with localized disease or 
without prior chemotherapy. The contribution of 
histological type to response was unclear because 
the number of histologies other than transitional 
cell carcinoma was small. Analysis by a multiple 
logistic regression model showed that N category, 
M category and prior chemotherapy indepen­
dently contributed to the response (Table 4). 

Table 2. Overall response 

Number of patients 
Response 

PR NC CR 

101 16 41 28 

PD 

16 

CR+ PR/Total 

% 

57/101 

56% ( 46% - 66% )* 

Abbreviations: CR, complete response; PR, partial response; NC, no change; PD, progressive disease. 
* 95% confidence limits 
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Table 3. Response as a function of each factor 

Factor Category 

Sex M 

F 

Age <66 

~66 

PS 0-1 

2-4 

Primary site Bladder 

Upper tract 

Histological type TCC 

Others 

Grade G2 

G3 

T category Tl-2 

T3-4 

N category NO 

Nl-4 

M category MO 

Ml 

Prior chemotherapy Yes 

No 

Prior radiotherapy Yes 

No 

Dose of drugs Full 

Reduced 

*Chi-square test, TCC=transitional cell carcinoma 

Table 4. Results obtained by multiple logistic regres­
sion model 

Factor Parameter p-value 

Sex -0.1098 0.8449 

Age -0.0067 0.7498 

PS 0.0293 0.9560 

Primary site -0.2731 0.6330 

Histological type -1.0449 0.2493 

Grade -0.8442 0.0903 

T category 0.1362 0.7866 

N category 1.1792 0.0437* 

M category -1.3447 0.0122* 

Prior chemotherapy 1.0514 0.0497* 

Prior radiotherapy -0.2571 0.6915 

Dose of drugs -0.5372 0.2492 

*p<0.05 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 ~ 

CR+PR/Total (%) p-value* 

45/78 (58) 0.639 

12/23 (52) 

28/50 (56) 0.930 

29/51 (57) 

40/68 (59) 0.630 

17/33 (52) 

43/75 (57) 0.757 

14/26 (54) 

54/94 (57) 0.453 

3/7 (43) 

22/34 (65) 0.232 

35/67 (52) 

19/31 (61) 0.661 

38/70 (54) 

36/66 (55) 0.752 

21/35 (60) 

44/68 (65) 0.016 

13/33 (39) 

12/30 (40) 0.030 

45/71 (63) 

10/18 (56) 0.934 

47/83 (56) 

31/49 (63) 0.179 

26/52 (50) 

Of the 101 patients, 30 (30%) are still alive. 
The 1-, 3- and 5-year survival rates of all 
patients were 68, 32 and 21 %, respectively. The 
logrank test showed that factors related to sur­
vival were PS, primary site, N category, M cate­
gory, prior chemotherapy and prior radiotherapy. 
The survival rate of patients with high grade PS 
was lower than that of those with low grade PS 
(p=0.001, Fig. 1). The survival rate of patients 
who had an upper tract tumor was lower than 
that of those with bladder cancer (p=0.014). 
Patients with lymph node metastasis, prior che­
motherapy or prior radiotherapy showed lower 
survival rates compared to those without 
(p=0.001, p=0.012, p=0.021, respectively). Pa­
tients with distant metastases demonstrated a 
lower survival rate than those with localized dis­
ease (p=0.001, Fig. 2). With multivariate analysis 
of factors in the Cox regression model, our study 
revealed that PS and M category were indepen­
dently significant factors in the prediction of sur­
vival (p=0.008, p=0.001, respectively, Table 5). 
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Fig. 1. Survival of patients with high-grade PS 
compared with those with low-grade PS. 

100 

80 

~ 60 
(ii 
> ·:; 
:; 40 (/) 

20 

0 
0 

4 

\ 
\ •1 
·~ 
·~ 

•1 
': .... 

~ •. 
l-: 

__,__ MO (n=68) 

·····•···· M1 (n=33) 

p=0.001 

..... , 
L ............................................ .. 

1. ..................................................................................................... . 

2 3 4 5 6 7 

Years after start of M-VAC 

8 

Fig. 2. Comparison of survival plots for patients 
with MO and those with Ml. 

Table 5. Results of Cox regression model 

Factor Parameter p-value 

Sex 0.3253 0.2958 

Age -0.0021 0.8545 

PS 0.7810 0.0083* 

Primary site 0.3029 0.6149 

Grade 0.4840 0.0994 

T category 0.1582 0.6192 

N category 0.4051 0.1916 

M category 1.0207 0.0008* 

Prior chemotherapy -0.4365 0.1328 

Prior radiotherapy -0.5515 0.1026 

Dose of drugs 0.1206 0.6555 

*p<0.05 

DISCUSSION 
Analysis by the multiple logistic regression 

model demonstrated that factors independently 
related to the response were N category, M cate­
gory and prior chemotherapy. Interestingly, the 
response rate of patients with Nl-4 was higher 
than that of those with NO. This may suggest the 
characteristics of lymph node metastases which 
have a high response rate and a high relapse 
rate7). As to the M category, patients with MO 
showed a higher response rate than those with 
Ml. These results seem to indicate that patients 
with nodal disease only exhibit a greater 
response to M-VAC chemotherapy than those 
with metastatic disease. Of 21 patients with 
nodal disease 11 (52%) achieved a complete 
response with M-VAC in the Memorial series, 
compared to only 33 of 100 (33%) with visceral 
metastases15). Also, a comparison of response 
rates by site of metastases revealed that complete 
responses occurred more frequently among 
patients with only nodal metastases, whereas 
those patients with visceral metastases had a sig­
nificaritly lower response rate in the CISCA che­
motherapyll). These differences in response to 
chemotherapy between nodal and visceral metas­
tases may reflect innate differences between 
clones of cells with a metastatic capacity and 
clones with the ability for lymph node metastases 
only. Patients treated with prior chemotherapy 
demonstrated a lower response rate compared to 
those without chemotherapy. This influence of 
prior chemotherapy on response may indicate the 
presence of drug resistance in patients with prior 
history of chemotherapy. In a study at Memorial 
Sloan-Kettering, primary and metastatic tumors 
were assessed for P-glycoprotein expression using 
an avidin-biotin immunohistochemical tech­
nique12). The fact that the positive rate of P-gly­
coprotein increased in primary and metastatic 
tumors after M-VAC suggests that induction of 
the multidrug-resistance phenotype contributes to 
the resistance observed in the clinic12). Drug 
resistance is considered to be a significant thera­
peutic obstacle to improving the outcome of 
patients with advanced urothelial tumors. 

The logrank test showed that PS, primary site, 
N category, M category, prior chemotherapy, and 
prior radiotherapy were significantly related to 
the survival rate. Since some of the factors are 
mutually correlated with, for example, the num­
ber of sites (tumor burden) being correlated with 
poor PS, methods of univariate analysis can not 
be employed to assess the relative prognostic 
value of each factor5). The Cox regression model 
used in our study revealed that PS and M cate­
gory were independent prognostic factors. High 
grade PS was a prognostic factor indicating a 
poor prognosis. It is clear from the work in meta­
static disease that there is a considerable number 
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of tumors (30-40%) that are totally insensitive to 
chemotherapy2). M category was the most impor­
tant factor related to response and survival. 
Patients with high performance status and local­
ized disease may benefit from the present regi­
men. 

Our results suggest the low effectiveness of 
M-VAC for distant metastases, and the inability 
of this regimen to prolong survival in patients 
with advanced urothelial cancer. New approaches 
and new agents are necessary to improve the out­
come of patients with metastatic diseases. 
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