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Abstract

After more than 40 years of use, cytotoxic chemotherapy has an evolving role in the management of advanced bladder cancer.
Standard single-agent regimens, such as methotrexate, doxorubicin, vinblastine and cisplatin, have produced objective response
rates of 15-25%, and combination chemotherapy causes objective regression in 50-75% of cases. Novel compounds such as ifos-
famide, the taxanes and gemcitabine are now being incorporated into combination regimens, having shown activity in this disease,
both in previously treated and untreated cases. The phenomenon of stage migration, with increased precision of imaging, leads to
the inclusion of different populations of patients with advanced disease into protocols of assessment of chemotherapy. This may
cause an artifact of improved outcome, when in fact the higher response rates and longer survival figures may reflect a reduced
burden of disease and case selection. It is thus essential to validate novel approaches in well structured, randomised clinical trials
that compare new strategies against established standard protocols. Historical comparisons serve only to confuse the issue by
introducing errors from case selection bias, stage migration and differences in duration of follow-up and supportive technologies.

© 2000 Published by Elsevier Science Ltd. All rights reserved.

Keywords: Bladder cancer; Chemotherapy; Clinical trials

1. Introduction

In the past 25 years, there has been a slow and steady
progress in the management of advanced bladder can-
cer. Objective response rates to combination che-
motherapy as high as 65-75% have been recorded in the
past few years, in contrast to single-agent response rates
of only 10-15% in the first recorded series of chemo-
therapy for bladder cancer. Similarly, median survival
figures have increased from 3-4 months up to 18-20
months, with long-term survival of 20-30%, depending
on the characteristics of the patients receiving treatment.

Although only 20% of bladder cancer cases are clini-
cally advanced at presentation, many patients with
superficial or locally invasive disease eventually recur or
develop metastases. Thus, the management of advanced,
inoperable cancer of the urinary tract is a much more
common problem than would be inferred from the
published incidence figures for metastatic bladder cancer
alone.

The median survival of patients presenting with
metastatic cancer of the urinary tract who do not
receive cytotoxic chemotherapy is only 3-4 months [1].
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Despite the more than doubling of the median survival
figures since the introduction of chemotherapy [1,2],
more than 80% of such cases will result in death from
cancer, thus more effective treatment is required. This
supplement reviews some of the recent progress in the
management of advanced bladder cancer, with a specific
focus on gemcitabine, one of the more promising of the
novel compounds recently introduced into the manage-
ment of bladder cancer.

2. Biology of advanced bladder cancer

There is a continuum between superficial and
advanced bladder cancer, and little information is
available regarding the specifics of the biology of
advanced disease. In general, advanced disease is asso-
ciated with less differentiated histology, aneuploidy and
advanced T stage of the primary tumours. Where loss of
heterozygosity of chromosome 9 appears to be asso-
ciated with the initiation of bladder carcinogenesis in
superficial disease, advanced cancer appears to require
the presence of aberrations of TP53 in most instances.
The common sites of metastases include regional lymph
nodes, bone, lung, skin and liver, and less frequently
brain, meninges, vagina and the organs within the peri-
toneal cavity [3-5].
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The initial presentation depends on the sites of invol-
vement, but may also reflect the non-specific constitu-
tional features of advanced malignancy, such as
asthenia, weight loss, malaise and fatigue. When plan-
ning treatment, it is important to recognise that the
distribution of metastases correlates with prognosis.
More prolonged survival is seen in patients with lymph
node and soft tissue disease, and a substantially worse
prognosis in those with liver and bone metastases
[2,6,7].

This issue is also of importance when attempting to
set different series into context. Thus, the use of various
staging technologies may contribute to different dis-
tributions of cancer being treated in different series (the
phenomenon of stage migration) [8]. For example, in
the early series of the 1970s and 1980s, clinical exam-
ination and relatively crude imaging techniques led to
the identification of metastatic disease and entry into
treatment programmes for metastatic bladder cancer
(essentially representing ‘high volume’ disease). In con-
trast, in more recent series, computerised tomographic
or magnetic resonance imaging scans, with a much
higher resolving power, may identify tiny metastatic
deposits, which may be confirmed as being malignant
via positron emission tomography. This, in turn, leads
to patients being entered into trials of chemotherapy for
metastatic disease who may have a much smaller
tumour burden and a concomitantly better prognosis.
These factors are of import when attempting to assess
the true benefits of novel treatments, and justify using
randomised trial design to achieve this.

There are also clear differences in the results of treat-
ment of transitional cell carcinoma, compared with the
non-transitional cell types (adenocarcinoma and squa-
mous carcinoma) of metastatic uroepithelial cancer
[2,9]. The non-transitional histologies appear to be
much less responsive to conventional chemotherapy. As
reviewed by Khaled and colleagues (pp. S34-S37) in this
supplement, novel compounds also appear to give lower
objective response rates for schistosomiasis-associated
non-transitional cell bladder cancer than for transitional
cell carcinoma.

The dominant histology of most biopsied metastatic
deposits is transitional cell carcinoma, but there is con-
siderable occult heterogeneity within individual deposits
of transitional cell cancer. This applies with respect to
histology, growth kinetics, DNA content, gene expres-
sion and markers of cytotoxic response and resistance,
and this may affect the outcome of chemotherapy [1,10].
Furthermore, the concept that bladder cancer has ori-
gins in a stem cell is becoming increasingly respected,
and may explain some of the complexities in attaining
cure in this disease [10]. This may explain the presence
of mixed populations of transitional cell cancer and
non-transitional histologies within individual metastatic
deposits and even within primary tumours.

It has also become increasingly clear that specific
determinants of response to chemotherapy can be iden-
tified in bladder cancer cells, including P-glycoprotein
[11] and glutathione [12]. Recent data have also sug-
gested the possibility that altered expression of p53 may
correlate with increased resistance to combination che-
motherapy regimens, such as methotrexate, vinblastine,
doxorubicin, cisplatin (M-VAC) [13]. However, we have
previously shown in bladder cancer cell lines that the
expression of p53 itself may be upregulated by exposure
to chemotherapy.

3. Conventional chemotherapy: single agents

Chemotherapy has been used for metastatic bladder
cancer for the past 40 years. However, in early studies,
the reproducibly quantifiable response rates were low
and long-term survival was uncommon [14,15]. Most
single agents yield objective responses in approximately
10-20% of cases, including complete responses in less
than 5-10% [14-16].

It appears that the most rigorous assessment of
response has been documented in randomised clinical
trials. Thus, there was a paradoxical decrease in repor-
ted objective response rates from the 1960s to the
1980s, due largely to changing the precision of report-
ing. However, this was associated with apparent
improvement in overall outcomes, as measured by
median and long-term survival. Many of the cited ran-
domised trials have been performed in more recent
times, and consequently this improvement in outcomes
could have been due to the phenomenon of stage
migration or may also reflect an increased willingness
to treat patients more aggressively and improved sup-
portive care.

Most randomised trials of single-agent chemotherapy
have produced response durations of less than 3—4
months. The most active ‘standard’ single agents against
transitional cell carcinomas include cisplatin, metho-
trexate, vinblastine, mitomycin C and doxorubicin
[1,14-16].

4. Conventional chemotherapy: combination regimens

Combination regimens were initially developed in an
attempt to increase response rates and duration of sur-
vival. For more than a decade, the use of combination
regimens appeared to improve response rates without a
corresponding increase in survival, as reviewed in detail
elsewhere [1]. Typical combination regimens that
increased toxicity without a significant improvement of
survival over single-agent therapy included cyclopho-
sphamide/doxorubicin/cisplatin [17,18] and methotrex-
ate/cisplatin [19].
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With the development of regimens combining metho-
trexate, vinblastine and cisplatin (with or without doxo-
rubicin), higher response rates with more durable
remissions were achieved [20,21]. At the Memorial
Sloan-Kettering Cancer Center in particular, the M-VAC
regimen was even shown to yield complete pathological
remissions in patients with liver and bone metastases,
with long-term survival reported in more than 60-70%
of complete responders [22].

A multicentre, randomised trial, which compared
single-agent cisplatin with the M-VAC regimen,
demonstrated for the first time a survival benefit from
the combination regimen [2]. Cisplatin alone produced a
median survival of 8 months, whereas the M-VAC regi-
men gave a median survival of 12 months, similar to the
follow-up experience from the Memorial Sloan-Kettering
Cancer Center and other non-randomised trials (Table
1) [23]. The tail of the survival curve at 2 years con-
firmed the superiority of the combination regimen, but a
long-term follow-up study showed that the majority of
patients in both arms were dead within 5 years [7]. It
should be emphasised, however, that most of the long-
term survivors were in the group treated with the
M-VAC regimen.

In another randomised trial, Logothetis and collea-
gues [24] also demonstrated superiority of the M-VAC
regimen, in this instance compared with the combina-
tion of cisplatin, doxorubicin and cyclophosphamide
(CAP). This result was not surprising, given the lack of
difference between CAP and single agents in a series of
earlier randomised trials [17,18].

The M-VAC regimen has justifiably been viewed as a
standard of care, with several series from the 1980s
producing objective response rates in the broad range of
40-70%, but with reproducible median survival figures
of approximately 1 year (Table 1) [2,22,24-27]. How-
ever, more recent experience suggests that the median
survival may have increased by as much as 50% [27].
This calls into question the definition of what con-
stitutes the ‘standard of care’ in the year 2000.

5. New agents for bladder cancer

Recently, several novel compounds have been shown
to be active against transitional cell carcinoma, and are
now being tested in combination chemotherapy trials.
Several of these drugs have objective single-agent
response rates of 25-30%, or have demonstrable antic-
ancer effects in some patients who have previously
received chemotherapy for metastatic disease. Some of
the potentially promising innovations are reviewed in
this supplement, and include ifosfamide [28], paclitaxel
[29], docetaxel [30] and gemcitabine [31-33]. However, it
should not be forgotten that some previous innovations
appear to have failed to fulfil their early promise. For

example, trimetrexate, mitoxantrone and gallium have
not found their way into ‘routine’ management of
advanced bladder cancer after many years of clinical
trial experience.

Even the early promise of carboplatin, as summarised
by D.J. Vaughn (pp. S7-S12), has recently come under a
cloud in view of the disappointing single-agent response
rates [34] and the median survival figures achieved from
the doublet of paclitaxel and carboplatin in several
clinical trials [35,36].

Thus, it is important that the agents discussed in this
supplement be validated in well structured clinical trials,
and in particular that randomised comparisons be car-
ried out against standard treatments. For this purpose,
the M-VAC regimen has been viewed as the ‘gold stan-
dard’, as it remains the one regimen proven to yield a
survival benefit in randomised trials. However, as noted
above, we must carefully consider what constitutes a
‘standard’ result from the M-VAC regimen in the year
2000. In past experience, as reviewed in Table 1,
patients treated with the M-VAC regimen could expect
a median survival of approximately 12 months. How-
ever, in more recent experience from the Memorial
Sloan-Kettering Cancer Center, it appears that a more
realistic median survival is in the range of 16-18 months
[27]. At present, it is not clear whether this apparent
increment is due to stage migration, improved suppor-
tive care, case selection or other factors.

In this supplement, D.F. Bajorin discusses the poten-
tial role of the combination of ifosfamide, paclitaxel and
cisplatin (ITP), reporting preliminary results with a
median survival of approximately 18 months. Whilst
encouraging, these data must be taken in the context of
the contemporary Memorial Sloan-Kettering Cancer
Center experience with the M-VAC regimen. Thus,
before we can accept the ITP regimen as a significant
step forward, it must be tested against the M-VAC
regimen or another appropriate standard.

Similarly, the important contributions from H. von
der Maase and J. Bellmunt and colleagues (pp. S17—
S25) effectively review the various combination regi-
mens that incorporate gemcitabine, but cannot set them
into a final context. Several groups have demonstrated

Table 1
International experience with M-VAC regimen [23]
Number  Response  Category  Median Series
of cases CR (%) total (%)  survival

(months)
121 26 72 13.4 Sternberg [22]
30 13 43 10.0 Tannock [25]
55 35 65 11.0 Logothetis [24]
67 19 57 13.0 Boutan-Laroze [26]
120 13 38 12.5 Loehrer [2]
17 12 94 18 McCafirey [27]

CR, complete remission.
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that gemcitabine can be administered effectively in
combination programmes with agents such as cisplatin
and paclitaxel [37-39]. However, it will remain for
structured clinical trials to demonstrate whether any of
these approaches represents a major step forward.

At present, the formal presentation of data from ran-
domised trials comparing the M-VAC regimen against
the combination of gemcitabine—cisplatin (sponsored by
Eli Lilly and Company) and against the paclitaxel—
carboplatin regimen (Eastern Cooperative Oncology
Group) is awaited with interest. The rhetoric in report-
ing of phase II trials ignores the variables of case selec-
tion bias, and really does not clarify whether progress is
truly being made and is, therefore, not an appropriate
basis for changing routine standards of clinical care.

6. Changing roles for chemotherapy in locally
advanced, clinically non-metastatic disease

In the past two decades, several studies have attemp-
ted to incorporate systemic chemotherapy into regimens
that include definitive primary treatment, with the aim
of reducing the symptoms and size of the primary
tumour (thereby facilitating surgery or radiotherapy)
and controlling occult systemic metastases [1]. The
major approaches for combining systemic and local
therapies have included the use of neoadjuvant (first-
line) chemotherapy, adjuvant chemotherapy after the
treatment of the primary tumour, and concurrent chemo-
radiation or schedules of perioperative chemotherapy.

To date, despite the publication of many promising
phase I-II clinical trials, the vast majority of rando-
mised assessments have failed to demonstrate any sur-
vival benefit from neoadjuvant cytotoxic chemotherapy.
A meta-analysis of the early randomised trials has con-
firmed this observation [40]. Most recently, the first
reports of large trials conducted, by the European
Organization for Research and Treatment of Cancer—
Medical Research Council (EORTC-MRC) Intergroup
[41] and by the Radiation Therapy Oncology Group
(RTOG) [42] respectively, have shown that initial che-
motherapy with the combination of cisplatin-metho-
trexate—vinblastine does not substantially improve long-
term survival.

Apart from a single randomised trial that demon-
strated improved local control from the combination of
cisplatin plus radiotherapy versus radiotherapy alone
[43], there have been no randomised trials that have
demonstrated improved overall survival from this
approach. Shipley, one of the primary innovators in this
field, has argued that the role of chemoradiation should
only be to improve local control, and that it remains for
systemic chemotherapy to change overall survival. At
present, most studies appear to be concentrating on
improving schedules of delivery and combinations of

chemotherapy and radiation, rather than focusing on
the important issue of whether this approach truly con-
fers a survival benefit [44].

Strategies of adjuvant cytotoxic chemotherapy have
also been tested. An early randomised trial from the
University of Southern California reported a survival
benefit from the use of adjuvant cyclophosphamide—
doxorubicin—cisplatin [45], although the true utility of
this approach has been heavily challenged. More
recently, under-powered randomised trials have shown
improved disease-free survival from the use of adjuvant
CMYV or M-VAC, but have failed to confirm an overall
survival benefit [46,47]. At present, it appears most
likely that survival may be improved by the use of
adjuvant therapy. This hypothesis is being tested in a
multicentre, randomised trial, conducted by the Uni-
versity of Southern California and Baylor College of
Medicine, in which the molecular prognosticator, TP53,
determines eligibility for chemotherapy for patients with
invasive bladder cancer who have negative lymph nodes
after surgery and lymphadenectomy. Patients are ran-
domised to an observation arm or to adjuvant che-
motherapy with the M-VAC regimen. This study will
answer important questions regarding the utility of
molecular prognostication, as well as defining the true
utility of adjuvant chemotherapy for patients with
invasive, node-negative disease.

With the availability of the various new cytotoxic
agents discussed above, it is likely that investigators will
begin to address the role of these agents in the treatment
of locally invasive, clinically non-metastatic disease. The
reduced profile of toxicity lends itself to multimodality
combination approaches, especially as this may facil-
itate early use after radical surgery. However, caution
will be required in combining the potent radio-
sensitisers, paclitaxel and gemcitabine, with radical
radiotherapy. I believe that it is dangerous to introduce
regimens that have not yet been validated in the context
of metastatic disease into front-line, unstructured pro-
grammes of neoadjuvant or adjuvant chemotherapy.
Whether paclitaxel-carboplatin, or gemcitabine—cispla-
tin, will prove to be more or less effective than the M-
VAC regimen remains to be determined, and thus the
role of these new combinations in adjuvant treatment
for bladder cancer is still undefined. Thus, it will also be
very important in this setting to complete the appropriate
clinical trials (such as the current adjuvant trial of the
Eastern Cooperative Oncology Group) before attempt-
ing to modify standards of care in the community.

Although important progress has been made in the
management of invasive and metastatic bladder cancer
in the past two to three decades, more than half the
patients with invasive and metastatic disecase are still
destined to die of their disease, and thus there remains a
real need for new treatment strategies. Although pro-
gress has been steady, it has been hampered sub-
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stantially by the impediments to entry of patients into
clinical trials, including the role of some health provider
organisations and some physicians with a bias against
structured clinical investigation.
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