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At present, a combination of cisplatin, methotrexate, vinblastine and doxorubicin is the most widely used 
chemotherapy for metastatic bladder cancer. However, long-term follow-up shows that this combination may 
have little effect on survival. In addition, this regimen is toxic. New agents are needed which combine efficacy 
with good safety profiles. Agents which have been investigated include gallium nitrate, interferon-0c and 
paclitaxel both as single agents and in combination with established cytotoxic drugs. A number of studies have 
been conducted in bladder cancer with the novel nucleoside analogue, gemcitabine. Response rates of up to 33% 
have been recorded in two phase II studies. Gemcitabine was well tolerated in both studies with few of the 
side-effects normally associated with cytotoxic drugs. A third study is ongoing. © 1997 Elsevier Science Ltd. All 
rights reserved. 
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INTRODUCTION 
BLADDER CANCER is a common disease estimated to strike 
> 50 000 patients in the United States in 1995 [1]. Most 
patients present with localised disease, but despite adequate 
surgical resection, 20-50% of patients with muscle invasive 
disease eventually progress [2]. Based on a number of rando- 
mised studies over the last 5 years, standard therapy for 
metastatic bladder cancer is cisplatin-based combination che- 
motherapy [3-5]. The most extensively studied of these regim- 
ens remains the combination of cisplatin, methotrexate, vin- 
blastine and doxorubicin (MVAC). 

This regimen was first published in 1985 [5] and has been the 
subject of numerous subsequent reports. Initial reports were 
very enthusiastic with response rates of 70% and complete 
response rates of 18% [5, 6]. More recently, this enthusiasm has 
been tempered by results from multi-institutional randomised 
studies. In one of the largest such studies, MVAC was com- 
pared to single-agent cisplatin in a total of 246 patients [3]. 
Although there was a clear benefit in the MVAC arm in both 
response rate as well as overall survival, only 39.5% of the 
MVAC-treated patients responded and the median survival was 
only 12.5 months. In addition, long-term follow-up has shown 
that many responses are not durable [7, 8]. Finally, it should be 
noted that response rates and survival in patients with metasta- 
tic disease involving liver and/or bone are even lower [3, 6]. 

The administration of MVAC in full doses is also associated 
with significant toxicities, especially in the elderly population in 

Correspondence to T.M. Kuzel. 

whom this disease is most prevalent. Alopecia is almost univer- 
sal, some degree of nausea and vomiting occurs in most patients 
and is severe in 12% [3]. Grade 3 or 4 anaemia occurs in 1%, 
greater than or equal to grade 3 neutropenia occurs in 24-58% 
(with 10-25% experiencing febrile neutropenia), greater than or 
equal to grade 3 mucositis occurs in 13-17%, and 7% experi- 
ence significant renal insufficiency [3-6]. Fortunately, more 
serious toxicities such as cardiac toxicity, requirements for 
dialysis and death are rare but do occur in 1-5% of patients. 

There have been a number of efforts to decrease the toxicity 
or increase the effectiveness of this regimen, but no dramatic 
improvements have been accomplished. Although the adminis- 
tration of colony-stimulating factors ameliorates some of the 
neutropenia and mucositis and decreases antibiotic usage, 
overall toxicity and hospital stay have not been significantly 
affected [9, 10]. In addition, despite the use of these agents, 
dose escalation of standard MVAC has not been possible 
[11-13]. As such, a consensus is emerging that new, more 
effective and less toxic regimens for this disease need to be 
developed [14]. 

Newer regimens 
A number of new agents and combination regimens for 

metastatic bladder cancer have been described over recent 
years. Although not complete, a brief overview of some of these 
is illustrative. 

The success of cisplatin-based therapy in this disease has 
prompted evaluation of other transition metal compounds as 
therapeutic agents. Gallium nitrate was first noted to have 
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Table 1. Single-agent response rates in bladder cancer 

Number of Response 
Agent patients rate (%) 95% CI Reference 

Cisplatin 242 35 29-41 22-31 
Methotrexate 236 29 23-35 32-39 
Vinblastine 28 18 6-37 40 
Vincristine 62 23 13-35 41, 42 
Doxorubicin 248 17 12-23 43-47 
5-Fluorouracil 105 15 18-22 46, 48-50 
Paclitaxel 26 42 23--63 21 
Gallium nitrate 73 25 15-36 15, 16, 51 
Ifosfamide 101 28 19-38 42, 52, 53 

activity in bladder cancer in studies performed through the 
Southwest Oncology Group and at the University of Colorado 
[15, 16]. Further development was slowed by the toxicities of 
this agent which included hypocalcaemia, hypomagnesaemia, 
nephrotoxicity, hearing loss and optic neuritis. More recently, 
Indiana University and the Eastern Cooperative Oncology 
Group have successfully introduced gallium into a combination 
regimen with vinblastine and ifosfamide [17, 18]. In 67 patients 
from two trials, there were 24 partial and 11 complete responses 
giving an overall response rate of 52%. Toxicities of this 
combination were formidable, however, and, even with dose 
reductions in high-risk patients, included febrile neutropenia in 
13%, severe cardiac toxicity in 13%, severe neurotoxicity in 5% 
and 2 treatment-related deaths [18]. 

A combination programme of interferon-s, cisplatin and 
5-fluorouracil has also been investigated at the MD Anderson 
Cancer Center. They treated 28 previously treated patients and 
reported a response rate of 61% (7% complete response) [19]. 
Similar results were observed in a Greek study of previously 
untreated patients [20]. 

Paclitaxel has also been investigated in this disease. In the 
initial study, 26 previously untreated patients were treated at a 
dose of 250 mg/m 2 over 24 h on a 21-day schedule [21]. There 
were 11 responses including 7 complete responses for an overall 
response rate of 42%. Severe toxicities included granulocy- 
topenia fever in 2 patients, grade 3 mucositis in 3 patients, 
grade 3 neuropathy in 3 patients and grade 4 diarrhoea in 1 
patient. Combination trials with paclitaxel are currently under- 
way. 

Table 1 surnmarises the response rates of various single 
agents used in the treatment of metastatic and locally advanced 
bladder cancer. It should be noted that this represents a 
compilation of multiple, different studies, testing different 
patient populations, turnout stages, study designs and various 
degrees of rigour to confirm responses. For example, in the 
recent multi-institutional, randomised study of single-agent 
cisplatin versus MVAC in patients with metastatic disease, the 
response rate to cisplatin alone was only 11.6% [3]. The 
response rates quoted in Table 1 thus tend to be optimistic 
when applied to patients with widely metastatic disease. Never- 
theless, single-agent response rates of > 30% are unusual. 

Gemcitabine in bladder cancer 
As detailed in other reports in this issue, gemcitabine has 

been shown to have impressive single-agent activity in a 
number of solid tumours. In addition, this agent is very well 
tolerated, and can be administered to elderly, chronically ill 
patients with minimal side-effects. 

It has also been noted that a number of patients with 
metastatic bladder cancer who were enrolled in a phase I study 
of gemcitabine in Europe responded [54]. In that study, 15 
patients (14 previously treated with MVAC, 1 chemotherapy 
naive patient) were treated with at least 875 mg/m 2 weekly for 3 
weeks every 28 days. There were 1 complete and 3 partial 
responses for an overall response rate of 27%. We thus elected 
to perform a phase II study of gemcitabine in previously 
untreated patients with bladder cancer. 

38 patients (27 male/ll female) have been enrolled in this 
study through four participating clinical centres. Patients were 
eligible if they had metastatic transitional cell cancer, had 
normal laboratory values, a Karnofsky performance status of 
60-100%, and had not been previously treated with chemo- 
therapy for metastatic disease. Prior adjuvant or neoadjuvant 
therapy was allowed if at least 6 months had elapsed since the 
completion of therapy. Patient characteristics are detailed in 
Table 2 and include a median age of 70 years (range: 42-88), 
and a median Karnofsky performance status of 90%. 6 patients 
(16%) had received previous cisplatin-containing adjuvant or 
neoadjuvant therapy. Treatment consisted of 1200 mg/m 2 
gemcitabine i.v. weekly for 3 weeks on a 28-day cycle. There 
were no withdrawals or dose reductions due to toxicity. In 27 
evaluable patients there were 7 partial and 2 complete responses 
for an overall response rate of 33% (11 patients were not 
evaluable because their treatment was ongoing). Toxicity was 
generally mild and consisted mostly of WHO grade 1 and 2 
neutropenia and nausea. Only a few grade 3 or 4 toxicities were 
noted (Table 3). 

In a similar trial reported by De Lena and colleagues, 18 
patients with metastatic bladder cancer that had failed one prior 
cisplatin-containing regimen were treated with 1250 mg/m 2 
weekly for 3 weeks on a 28-day cycle [55]. In 15 evaluable 
patients there were 3 complete and 1 partial response for an 
overall response rate of 27%. Toxicities were also mild with no 
WHO grade 3 or 4 neutropenia, 33% grade 3 or 4 thrombo- 
cytopenia, 20% grade 3 or 4 anaemia and 13% elevated liver 
enzymes. A third trial of gemcitabine in patients with metasta- 
tic bladder cancer is being performed in Canada, but has not yet 
been reported (M. Moore, Princess Margaret Hospital, Canada). 

Table 2. Characteristics of patients in a phase H study of gemcita- 
bine in bladder cancer 

Sex (M/F) 
Race (Caucasian/African American) 
Age--median (range) 
Karnofsky performance status 
Prior adjuvant/neoadjuvant therapy 

27/11 
36/2 
70 (41-88) years 
90 (70-100) 
6 

Table 3. Summary of WHO grade 3 and 4 toxicities in a phase H 
study of gemcitabine in bladder cancer 

Toxicity WHO grade 3 WHO grade 4 

Neutropenia 1 1 
Thrombocytopenia 1 0 
Nausea/vomiting 2 0 
Deep venous thrombosis 2 0 
Fever 1 0 
Hypokalaemia 1 0 
Oedema 1 0 
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C O N C L U S I O N  
Metastatic bladder  cancer,  a l though a 'chemosensi t ive '  dis- 

ease, remains a frustrat ing tumour  to treat. The  best s tandard 
regimen,  MVAC,  produces a good response rate (40-70%),  but  
disappoint ing long-term survival and excessive toxicity. The  
identification of a n u m b e r  of new agents with  excellent single- 
agent response rates is, however,  very encouraging.  Paclitaxel, 
ifosfamide and gemcitabine all produce response rates of 
> 25%. There  are at least two trials confi rming the high 
response rate for gemcitabine [54, 55], and the low toxicity 
associated with this agent makes  it particularly attractive to 
investigate in mult i -agent  studies. A n u m b e r  of such studies are 
being planned and their  results as well as the results of 
long-term follow-up in the current  studies mus t  be awaited 
before definitive recommendat ions  on the use of gemcitabine or 
these other  agents in metastatic transit ional cell cancer can be 
made. 
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