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Abstract
Radical cystectomy is the standard treatment for patients with clinically localized muscle invasive bladder cancer,

providing a 5-year survival rate of approximately 50%. Failure to cure is often due to the presence of occult
metastases beyond the margins of local therapy, indicating a need for eradication of micrometastatic disease with
systemic treatment, in order to improve survival. Combined chemotherapy regimens, such as methotrexate-
vinblastine-cisplatin (CMV), methotrexate-vinblastine-cisplatin-doxorubicin (M-VAC) and gemcitabine-cisplatin
(GC) have already demonstrated their effectiveness in patients with advanced or metastatic disease and have been
considered as appropriate regimens in the peri-operative setting. Large randomized studies with a prolonged follow-
up have been able to confirm a modest survival benefit with neoadjuvant therapy. A recent meta-analysis, including
all previous reported randomized trials, concluded that neoadjuvant chemotherapy administration provides a
significant survival benefit and can be administered without adverse outcomes resulting from delayed local therapy.
Adjuvant chemotherapy trials, although promising, have failed to show statistically improved survival, mostly due
to small sample sizes and absent or inconclusive data on overall survival. A multi-center randomized-controlled trial
is currently ongoing, in order to elucidate the role of post-operative chemotherapy administration.
# 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Bladder cancer is the fourth most commonly occur-
ring cancer in men and the eighth in women, in United
States and UK [1,2]. It is most common in the elderly
with a peak incidence in the seventh decade. Transi-
tional cell carcinoma (TIC) represents more than 90%
of all bladder cancers, while squamous cell carcinoma
and adenocarcinoma account for 5% and 2%, respec-
tively [3]. About 20% of incident cases concern locally
advanced, muscle invasive disease, although an addi-
tional 10–25% will occur in association with relapsed
superficial bladder cancer [3,4].
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Muscle-invasive bladder cancer may be treated with
curative intent by either radical cystectomy or external
beam radiotherapy. Despite local therapy with cystect-
omy and/or radical radiotherapy, the 5-year survival
rate of patients with muscle invasive transitional cell
carcinoma, is approximately 50% [5,6]. Recurrence is
mostly related to tumor stage, grade and nodal status at
the time of cystectomy. Nodal involvement is asso-
ciated with a 5-year survival of 20–40%, while direct
invasion into adjacent viscera reduces the rate to less
than 10% [7]. Most patients relapse, within 2 years, in
distant sites, with only one third of patients relapsing in
the pelvis alone [8]. The presence of lymphatic or
vascular invasion is associated with an increased risk of
invasion and metastasis [9]. Other adverse prognostic
factors include the absence of expression of blood
group antigens on the tumor cell surface, DNA aneu-
.
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ploidy, expression of epidermal growth factor receptor
(EGFR), p53 mutations, absence of retinoblastoma
(Rb) protein expression and absence of p21 expression
[9].

Failure to cure is often due to the presence of occult
metastases beyond the margins of local therapy, indi-
cating a need for eradication of micrometastatic dis-
ease with systemic treatment in the peri-operative
setting, as combination chemotherapy for metastatic
disease has already proven its effectiveness.

Although several single agents have been success-
fully used in patients with advanced or metastatic
disease, randomized clinical trials have favored com-
bined chemotherapy regimens, such as methotrexate-
vinblastine-cisplatin (CMV) and methotrexate-vin-
blastine-cisplatin plus doxorubicin (M-VAC) [10,11].
Recently, the combination of gemcitabine and cisplatin
(GC) has demonstrated similar objective response and
survival rates with less toxicity than M-VAC, in a large
randomized trial and is also considered as a current
therapeutic option [12].

This article will review the delivery of neoadjuvant
and adjuvant systemic chemotherapy aimed at improv-
ing the outcome of muscle invasive TCC.
2. Neoadjuvant chemotherapy

Systemic chemotherapy combined with local mod-
alities, has been studied extensively in the past two
decades, in order to improve survival, or to preserve the
bladder. The theoretical advantages of neo-adjuvant
chemotherapy are the immediate treatment of micro-
metastatic disease, the ability to assess tumor response
in vivo (this may permit the continuation of treatment
to maximal response or discontinuation of ineffective
therapy), more effective delivery of chemotherapy
before surgical disturbance, lower toxicity due to better
performance status and the possibility of bladder pre-
servation in selected patients, as a result of tumor
downstaging. The main disadvantages are the time
delay to definitive local therapy and the possibility
of exposing some patients to unnecessary cytotoxic
therapy based on inaccurate clinical staging. Trials
addressing this question must assess the efficacy of
treatment in terms of long – term overall survival. Until
recently there was no clear evidence for the use of
neoadjuvant chemotherapy for potentially curable
bladder cancer outwith the context of a clinical trial.
Although several randomized trials with good patient
accrual had been published, none had statistical power
to demonstrate a statistically significant benefit in its
own right.
Phase I and II trials of single agent chemotherapy
have been promising, providing encouraging data on
tumor downstaging and survival [13,14]. Randomized
trials, though, failed to support statistical survival
benefit from neoadjuvant cisplatin-based chemother-
apy prior to radical cystectomy or radiotherapy, despite
the prolongation of disease free interval [15–17]. These
early reports were criticized because of the single agent
chemotherapy regimen used, which is not currently
accepted for advanced bladder cancer, and for insuffi-
cient number of patients enrolled.

The largest published single trial of neoadjuvant
chemotherapy in bladder cancer, the MRC BA06/
EORTC 30894 study [18], randomized 976 patients
with locally advanced TCC (T2 G3, T3 or T4a) to
receive either radical local therapy alone (cystectomy
or full dose external beam radiotherapy), or three
cycles of neoadjuvant CMV prior to local treatment,
aiming to detect 10% difference in overall survival.
After a median follow-up of 4 years, results showed an
improved 3-year survival from 50.5% to 55.5%
(p = 0.075) and an increased overall survival from
37.5 to 44 months, for the arm of neoadjuvant CMV.
The trial though, failed to achieve the predefined level
of 10% improvement in overall survival. However,
updated results with a prolonged median follow-up
of 7 years, finally revealed an overall survival benefit
with a hazard ratio (HR) of 0.85 (95% confidence
intervals 0.72–1.00) in favor of the neoadjuvant arm
making this trial statistically significant in its own right
(p = 0.05) [19].

Although CMV has never been compared to M-
VAC, most clinicians support that M-VAC regimen
appears to be superior in terms of efficacy. It might
therefore be suggested that this trial utilized inadequate
chemotherapy. Against this, the pathological complete
response rate of 33% in 206 assessable patients is
comparable to published results with the four-drug
regimens [20,21]. The SWOG 8710 trial enrolled
317 patients with T2-T4a disease [22]. Patients were
randomized either to undergo radical cystectomy alone
or to receive three cycles of M-VAC followed by
radical cystectomy. After a median follow-up of 8.4
years, median overall survival was 77 months for the
combination therapy group compared to 46 months for
those treated by cystectomy alone (p = 0.05 by one-
sided t-test, p = 0.06 by two-sided stratified log-rank
test). The hazard ratio for patients in the experimental
arm was 0.74 (95% confidence intervals 0.55–0.99). In
addition, pathological complete response rates were
observed in 38% of patients having received neoadju-
vant M-VAC chemotherapy, a result similar to that seen
in the MRC/EORTC trial, versus 15% of patients in the
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cystectomy arm (p < 0.001). This trial has also demon-
strated that most of the survival benefit was identified
in patients who achieved surgical complete remission
after neoadjuvant treatment.

Another study, similar to the SWOG one, is the
Italian GUONE trial, which enrolled 206 patients [23].
Patients were randomized to either four cycles of
M-VAC before cystectomy, or cystectomy alone.
The sample size was calculated to detect 15% benefit
in 3-year survival. The trial was closed early because
failed to achieve any difference in survival. This is a
small trial in which no difference in survival was
observed (The 3-year survival was 62% for the
M-VAC arm, versus 68% for the cystectomy alone
arm). Another Italian trial substituted doxorubicin with
epirubicin and studied the neoadjuvant M-VEC regi-
men plus cystectomy versus cystectomy alone [24].
Again, no difference in survival was observed.

In the first Nordic cystectomy trial (NCT1), 325
patients were enrolled [25]. The experimental arm
included two cycles of cisplatin-doxorubicin, while
all patients both in the experimental and in the control
arm were planned to receive 40 Gy irradiation plus
cystectomy. The trial reported a small difference in a
subgroup analysis of patients with T3-T4 disease. In the
second Nordic cystectomy trial (NCT2), 317 patients
were randomized to receive either three cycles of cis-
platin-methotrexate and leucovorin as rescue, prior to
cystectomy, or cystectomy alone [26]. Despite the lack
of statistical power to detect a difference in overall
survival when presented separately, the combined ana-
lysis of the two Nordic studies, showed a hazard ratio of
80% (95% confidence intervals 0.64–0.99, p = 0.049)
for overall survival in favor of neoadjuvant treatment
Table1
Randomized trials of neoadjuvant chemotherapy for TCC

Trial n Med F/U (m) CT arm

CUETO [15] 122 78.2 CDDP

WMURG [16] 159 16 CDDP

ABCSG [17] 96 16 CDDP

EORTC [18] 976 48 CMV

EORTC [19] 976 78 CMV

SWOG 8710 [22] 317 85.2 M-VAC

GUONE [23] 206 NR M-VAC

GISTV [24] 171 37 M-VEC

Nordic I [25] 325 60 CDDP-doxorubicin

Nordic II [26] 316 40.8 CDDP-MTX

DAVECA 8901 [28] 33 91.8 CDDP-MTX

DAVECA 8902 [28] 120 77 CDDP-MTX

RTOG 8903 [29] 126 60 CMV
[27]. The 5-year survival was 56% in the experimental
group versus 48% in the control group.

Several other published randomized trials of neoad-
juvant chemotherapy [28,29], have failed to show
survival difference, mostly because in order to detect
a 10% survival benefit of investigational chemotherapy
arm over standard therapy, a randomized trial requires
approximately 1000 patients [30] (Tables 1 and 2).

The first meta-analysis, included 2688 patients from
9 randomized published plus one unpublished trial
[31]. The SWOG trial, although eligible, could not
provide individual patient data in this meta-analysis. In
five trials the planned local treatment was radical
cystectomy, two used radical radiotherapy and one
used preoperative radiotherapy and cystectomy. Two
trials used a combination of one or more of these local
treatments. All the trials used platinum-based che-
motherapy, nine of which used cisplatin, either as a
single agent, or in combination. The combined HR for
trials using combination chemotherapy was 0.87 (95%
confidence intervals 0.78–0.97, p = 0.016), equivalent
to a 13% relative reduction in the risk of death, and an
absolute benefit of 5% at 5 years, improving survival
from 45% to 50%. The HR for trials with single agent
chemotherapy is in favor of local treatment alone,
although the result is not statistically significant
(p = 0.264).

A more recent meta-analysis, including the SWOG
trial, concluded in similar results. The combined HR
for the total of trials was 0.90 (95% confidence inter-
vals 0.82–0.99), in favor of the chemotherapy arm [32].
Although the overall benefit is modest, and the con-
clusions of trials which necessitate extensive patient
selection may not be directly relevant to all patients,
Standard arm Overall survival

Standard vs. neoadjuvant HR (95% CI)

C 6.5-y 37.3% vs. 35.5% NS 0.97 (0.54–1.77)

R/T 3-y 40% vs. 30% NS 1.11 (0.67–1.81)

R/T 3-y 41% vs. 38% NS 1.33 (0.68–2.62)

C or R/T Median 37.5 vs. 44 mos 0.85 (0.71–1.02)

3-y 50% vs. 55.5% p = 0.075

C or R/T 0.85 (0.72–1.00)

p = 0.05

C 5-y 42% vs. 57% 0.78, p = 0.044

Median 43.2 vs. 74.7 mos

C 5-y 54% vs. 55% NS NR

C NS

R/T + C 5-y 51% vs. 58% NS NR

C NS NR

C 5-y 46% vs. 64% NS NR

R/T 5-y 24% vs. 19% NS NR

R/T + CDDP 5-y 49% vs. 48% NS NR
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Table 2
Randomized trials of adjuvant chemotherapy for TCC

Trial n CT arm Standard arm Overall survival

Skinner et al. [43] 91 CAP C Benefit, Wilcoxon statistics

Stockle et al. [44] 49 M-VAC/M-VEC C Benefit, no treatment at relapse

Freiha et al. [46] 50 CMV C No benefit (only benefit in DFS)

Studer et al. [47] 77 Cisplatin C No benefit/single agent CT

Bono et al. [48] 83 Cisplatin/MTX C No benefit (for N0M0)

Otto et al. [51] 108 M-VEC C No benefit
this update analysis provides the first clear view of a
significant benefit for chemotherapy in this setting and
may represent a new standard of care for those patients
with muscle – invasive TCC who are able to tolerate
relatively aggressive chemotherapy. Future trials must
now address the optimum chemotherapy regimen,
determine whether the addition of new agents will
add to the benefit of neoadjuvant chemotherapy and
whether the benefit can also be transferred to patients
who are unable to tolerate cisplatin – based combina-
tion chemotherapy.

Large randomized studies with a prolonged follow-
up have been able to confirm a modest survival benefit
with neoadjuvant therapy. Moreover, the response to
chemotherapy may be the most important predictor of
survival. Data collected from 147 patients with muscle
invasive TCC [33], showed that the 5-year survival was
75% in patients achieving tumor downstaging to pT0 or
superficial disease with neoadjuvant therapy, versus
only 20% in patients with residual muscle invasive
disease (>pT2).
3. Neoadjuvant chemotherapy and bladder
preservation

Although radical cystectomy remains the standard
treatment option for muscle invasive bladder cancer
and since orthotopic bladder substitution has become
available, the chance of organ preservation should not
be dismissed. The advantages of bladder preservation
include less surgery, no need for urinary diversion and
normal sexual life. Several phase II trials have sup-
ported the combined modality therapy with TUR-B,
chemotherapy and irradiation, especially for patients
with T3b and T4 disease [34,35].

The combination of neoadjuvant chemotherapy and
radiotherapy is capable of producing 5-year survival
rates of 42–63%, with organ preservation in approxi-
mately 40% of patients [29]. Prognostic factors for
local curability are a small tumor, absence of hydro-
nephrosis, papillary histology, a visible complete TUR-
B and a complete response to induction chemotherapy.
The evaluation of neo-adjuvant chemotherapy and
bladder preservation was investigated in a series of 87
patients with T2-T4a TCC, who were treated with
three cycles of M-VAC chemotherapy, followed by
TUR-B (n = 42), or partial cystectomy (n = 13), or
radical cystectomy (n = 32) [36]. In the first group,
the 42 patients have attained a clinical complete
response or a downstaging to superficial disease
and they underwent a TUR-B. The 5-year survival
for this group was 69%, while 57% have maintained
an intact bladder. In another trial, with 111 surgical
candidates who received neoadjuvant M-VAC, 10
year-survival of patients who underwent TUR-B or
partial cystectomy is 74%, with 58% bearing an intact
bladder [37].

Bladder preservation in patients based on the
response to neoadjuvant chemotherapy is a feasible
approach which must be confirmed in prospective
randomized trials. The real value of bladder preserva-
tion need to be estimated in large randomized studies,
as the goal of treatment remains the cure of patient with
respect to the quality of life.
4. Adjuvant chemotherapy

For high risk patients with pT3-pT4 and/or pN+ M0
disease, 5 year survival after radical cystectomy is only
25–35% [3,38–40]. Post-operative chemotherapy has
led to increased survival in patients with several malig-
nancies. As a result, adjuvant chemotherapy has been
used after cystectomy in high risk patients in an effort
to delay recurrence and prolong survival.

The principal advantage of adjuvant setting is the
immediate, without any delay performance of the
definitive local treatment, especially for patients who
do not respond to chemotherapy. Pathological evalua-
tion of the cystectomy specimen offers the chance of
accurate staging and detection of molecular prognostic
markers. Moreover, the decreased morbidity of cystect-
omy because of orthotopic bladder substitution, is in
favor of the immediate cystectomy and adjuvant che-
motherapy.
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Disadvantages of adjuvant chemotherapy include
the delay of administering systemic chemotherapy,
the lack of in vivo response assessment and the diffi-
culty to administer chemotherapy after cystectomy.

A number of randomized trials have assessed the
role of adjuvant chemotherapy following either radio-
therapy or cystectomy against an observation con-
trolled arm. The first comparative, nonrandomized
trial was reported by Logothetis et al. [41], who divided
patients into three groups, i.e. low risk controls, high
risk controls (did not receive adjuvant chemotherapy
because of refusal or medical reasons) and high risk
patients treated with adjuvant chemotherapy. Follow-
up of high-risk patients treated with five cycles of
CISCA (cisplatin, cyclophosphamide, adriamycin)
regimen after radical cystectomy demonstrated a sig-
nificantly improved 2-year DFS (79% vs. 37%,
p = 0.0012). These high-risk patients who were defined
by vascular invasion, extravesical involvement or
direct invasion into adjacent prostate or vagina (pT3-
pT4, pN+), had a similar DFS to that of untreated low
risk patients (70% vs. 76%, p = 0.33).

A single-center randomized trial of five cycles of M-
VAC chemotherapy, given either as two neoadjuvant
and three post-operative cycles, or five cycles of adju-
vant therapy has recently been published [42]. 140
patients with T3b or T4a were enrolled. Significant
difference in overall survival was not observed
between the two arms. A disadvantage of this trial
was that no observation-only arm was included.

A small number of randomized trials have evaluated
the role of adjuvant chemotherapy following either
cystectomy, or radiotherapy, against an observation-
only control arm.

The first randomized trial that showed at 5 years a
benefit in DFS (51% vs. 34%) and survival (44% vs.
39%, n.s.) for the arm of adjuvant chemotherapy, was
reported by Skinner et al. [43]. Ninety-one patients
with pT3-pT4 or N+ were randomized to receive either
the combination of cyclophosphamide, doxorubicin
and cisplatin (CAP) after cystectomy, or cystectomy
alone. The median survival for patients in the experi-
mental group was 4.3 years versus 2.4 years in the
control group. The trial marked as important prognos-
tic factors the age, gender and lymph-node status, with
the latter as the most important variable. However, after
7 years the DFS curves of the two patient groups
crossed. This was somewhat unexpected, as cystect-
omy patients rarely relapse beyond 3 years after treat-
ment. It has been speculated that the chemotherapy
used in this study was too weak to cure the disease, but
was strong enough to prolong DFS. The trial was
criticized due to the small number of cases, the devia-
tion from the predefined chemotherapy regimen and its
statistical methodology (while chemotherapy appeared
to prolong the median time to recurrence by 14 months,
there was no residual advantage at 2 years).

In another trial of adjuvant therapy, 49 patients were
finally randomized either to observation-only after
cystectomy, or to adjuvant chemotherapy with 3 cycles
of M-VAC or M-VEC regimen in patients with locally
advanced bladder cancer (pT3-pT4, pN+) [44]. This
trial was designed to demonstrate a 35% improvement
of DFS from 25% to 35%. Twenty-six patients were
randomized to the adjuvant treatment arm and 23 to
cystectomy alone. Those patients who underwent
cystectomy only had a very high-rate of progression
(12 out of 13 node-positive patients), while only 3 out
of 11 node-positive patients who received post-cystect-
omy chemotherapy were free of disease. In this study,
patients randomized to observation after cystectomy,
were not permitted to receive chemotherapy at any
time (neither adjuvant, nor salvage). The study was
prematurely closed because of a dramatic difference in
progression free survival between the two arms (the 5-
year progression free survival was 59% for the adjuvant
group, versus 13% for the observation group). The
authors later added non-randomized cases in order to
increase the total number of cases, but this attempt
reflected a serious error of statistical methodology and
potential case selection bias. A later comparative ana-
lysis of 166 patients, including the initially treated 49
patients, found a significant difference (p = 0.0002) in
DFS for 89 patients treated with 3 cycles of adjuvant
MVAC or MVEC, as compared to 86 patients who had
only cystectomy. [45]. When stratifying patients, by
the extend of lymph node involvement, it was found
that adjuvant chemotherapy achieved the highest ben-
efit in patients with pN+ disease. However, strong
methodological problems of these studies may con-
sider the conclusion as doubtful.

Another prospective, randomized trial which was
reported by Freiha et al. investigated the benefit of
CMV after radical cystectomy in 50 patients with
pT3b-T4, N0/+, M0 [46]. Patients were treated with
4 cycles of CMV and those who did not have adjuvant
therapy, received salvage chemotherapy after progres-
sion, thus decreasing the tumor-specific survival dif-
ference between the two arms. The study showed a
statistically significant DFS benefit for the experimen-
tal arm (median 37 versus 12 months, p = 0.01), and
concerning the overall survival benefit, a trend in favor
of adjuvant therapy (median 63 versus 36 months,
p = 0.32). The lack of significant difference in overall
survival was attributed to the unexpected ability to
salvage patients with relapse on the observation arm.
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This trial was also terminated prematurely before
having included the full number of intended patients,
due to an obvious progression-free survival, leaving the
most important endpoint of an adjuvant trial (overall
survival) unresolved.

Two studies out of 5 found no statistical difference
between adjuvant treatment and cystectomy alone, but
criticism addresses the inclusion of patients with
organ-confined disease (pT2, pN0) [44,45]. Studer
et al. [47] treated 37 of 77 patients with single-agent
cisplatin postcystectomy and no difference between the
two groups was detected. More than 50% of patients
had only organ-confined disease and patients who were
diagnosed as node-positive disease, by imaging tech-
niques, were excluded from the study. Bono et al. [48]
randomized only pN0 patients to 4 cycles of adjuvant
cisplatin and methotrexate post-cystectomy vs. cystect-
omy alone. They found a 10% (n.s.) advantage in DFS
in favor of the adjuvant treatment after 18-month
follow-up.

Although these trials appear to show a benefit in
favor of adjuvant chemotherapy, they do not provide
sufficient evidence to support its routine use in clin-
ical practice for patients with locally advanced, par-
ticularly lymph-node-positive disease, due to small
sample sizes and absent or inconclusive data on
overall survival.

Therefore, EORTC and collaborating groups have
developed a multi-center randomized-controlled trial
(EORTC 30994) for pT3-pT4, and/or N+, M0 patients.
Patients are randomized to either immediate che-
motherapy following cystectomy, or delayed che-
motherapy following relapse. M-VAC, dose-intense
M-VAC with G-CSF support, or gemcitabine-cisplatin
(GC) are considered acceptable regimens, providing
that the same regimen is used for immediate and
delayed chemotherapy within each institution. 1344
patients are required to detect the designed trial
accrual, which is 20% relative increase in 5-year over-
all survival, at 80% power, using a two-sided log-rank
test. A current adjuvant trial by the German Genito-
Urinary Group was designed to demonstrate improved
tolerability of 3 cycles of adjuvant cisplatin and meth-
otrexate (CM) without loss of efficacy, when compared
with 3 cycles of MVEC. The trial was recently closed
(320 patients) including 120 patients with tumor-posi-
tive lymph-node disease. Preliminary results showed
that the median survival was 25 months in patients
receiving the intended-dose of either MVEC or CM, in
contrast to 11 months after receiving either incomplete
adjuvant chemotherapy or none at all. This was also
observed in patients with node-positive disease [49]. It
should be interesting to wait for the final results,
concerning the two clear arms of the study. Another
German study, that randomized 138 patients to receive
MVEC as adjuvant chemotherapy or cystectomy alone
was closed and the results are awaited. Another adju-
vant study was conducted by the University of Chi-
cago, in which 33 high-risk patients (pT3-pT4a, pN+)
were treated with cisplatin and gemcitabine. The out-
come data of this study were limited, since only 8
patients included in the study after 15 months [50].
Other current adjuvant phase III trials which include
modern antineoplastic agents for locally advanced
bladder cancer were performed by the Spanish
Oncology Genito-Urinary Group (SOGUG) comparing
4 cycles of paclitaxel, cisplatin and gemcitabine post-
cystectomy vs. cystectomy only and by the ECOG
(Eastern Cooperative Oncology Group) that rando-
mized 490 patients to 4 cycles of carboplatin and
paclitaxel post-cystectomy vs. cystectomy only.
5. Novel cytotoxic agents

The recent introduction of gemcitabine and the
taxanes as treatment options for bladder cancer is a
promising development. Gemcitabine, a nucleoside
antimetabolite that inhibits DNA synthesis, has shown
single agent overall response (OR) rate of about 25%,
with a complete response rate of 9% [52–55]. Dispos-
ing a synergistic action with cisplatin, the combination
GC has already demonstrated similar objective
response and survival rates with less toxicity than
M-VAC, in patients with metastatic bladder cancer
[12]. As it is considered an option for first line treat-
ment, clinical randomized trials may use this combina-
tion in adjuvant and neoadjuvant settings. The
currently ongoing EORTC trial (EORTC 30994), test-
ing the benefit of adjuvant chemotherapy, has already
included this combination as acceptable along with M-
VAC (intensified, or standard doses).

The taxanes, as single agents, have yielded overall
response rates of 7% to 56%, depending on whether the
patients have received prior chemotherapy for meta-
static disease, while in combination with cisplatin the
OR rates are 61% for paclitaxel and 54% for docetaxel
[55]. They have also been assessed in neoadjuvant
regimens in combination with cisplatin, in phase II
clinical trials. Three cycles of paclitaxel (175 mg/m2)
and cisplatin (75 mg/m2) were administered before
radiotherapy or radical surgery in 42 patients with
locally advanced bladder cancer (T3a-T4a) [56].
Thirty-two out of 42 patients (76%) achieved a major
response, while 20 patients (47.6%) remain free of
disease at a median follow-up of three years. In another
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phase II trial, 50 patients were treated with docetaxel
(75 mg/m2) and cisplatin (75 mg/m2) for 3 cycles prior
to cystectomy [57]. Chemotherapy was well tolerated.
The 5-year survival and progression free survival were
51.92% and 52.47% respectively.
6. Conclusions

Muscle invasive bladder cancer is a chemosensitive
disease and should be dealt with in a multimodality
approach. Cisplatin-based combination chemotherapy
has recently demonstrated to improve overall survival
prior to definitive local treatment and may become the
standard of care for patients who have undergone
radical cystectomy. Results from the EORTC 30994
trial will probably clarify any survival benefit from
post-operative chemotherapy.

Newer drugs such as gemcitabine and the taxanes,
combined with cisplatin, may represent effective and
less toxic regimens. The use of molecular markers,
although investigational at present, may permit the
detection of selected populations that could benefit
from peri-operative therapy in the future.
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Editorial Comment
M. Stöckle, Homburg, Germany
michael.stoeckle@uniklinikum-saarland.de

More than 20 years after the first reports on systemic
chemotherapy such as the M-VAC regimen, the role of
systemic treatment for transitional cell carcinoma
remains more or less undefined in spite of thousands
of treated patients: In patients with metastatic disease,
long term survival is exceptional, the treatment inten-
tion is therefore often described as ‘‘palliative’’.

In the situation of patients undergoing cystectomy
for muscle invasive or locally advanced disease, it was
the matter of a long-lasting controversy, wether peri-
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operative chemotherapy can improve their doubtful
prognosis by sterilizing potential micrometastases.
The large meta-analysis of the neo-adjuvant trials gave
a clear answer to this question: Eradication of micro-
metases is possible. However, the survival probability
was only improved by 5%, which indicates that 19 of
20 treated patients have to accept treatment without
efficacy: They would either be cured by cystectomy
alone or they will die in spite of additional treatment.

The question therefore arises, if this small 5%
difference reflects the weakness of chemotherapy itself
or the weakness of the neo-adjuvant trials that were
summarized for the meta-analysis. And indeed, the
trials as well as the concept of neo-adjuvant chemother-
apy are characterized by two flaws that may have
significantly contributed to this borderline result.
1. D
ilution of ‘‘informative’’ patients (Namely those
who would develop progression after cystectomy)
by a high percentage of ‘‘non-informative’’ patients
(Those who are cured by cystectomy alone): Almost
all neo-adjuvant protocols called for patients with
T2 or T3 disease. Patients with T2 disease are
characterized by a cure rate of up to 80%. A
significant improvement of such a favourable prog-
nosis is extremely unlikely. Even the optimistic
assumption that neo-adjuvant chemotherapy can
prevent one out of three tumor-related deaths would
only translate into a 6% survival advantage in a
patient group with a progression risk as low as 20%.
Including such patients will therefore probably
‘‘dilute’’ the potential benefit that might be
observed in patients with a higher risk of progres-
sion, but will not add useful additional information.
The inclusion of patients with T2 disease probably
adds nothing but a significant increase of the num-
ber of patients necessary to detect a significant
survival advantage and a decrease in survival dif-
ference.
2. P
atients with non-responding tumors may not only
not benefit from systemic pre-treatment, prognosis
may even become worse by the delay of definitive
treatment in favour of an ineffective pre-treatment.
The 5% survival advantage must therefore be read
as the summary effect of a prognostic improvement
in patients with a tumor response minus the wor-
sening in patients with non-responding tumors.
The majority of adjuvant trials focused on high risk
patients based on the histopathological tumor stage,
thus circumventing the dilution problem. Furthermore,
adjuvant trials are not biased by the non-responder-
problem, because adjuvant treatment does not lead to a
delay of definitive treatment. For theoretical reasons,
adjuvant trials should therefore be expected to reveal
larger survival differences as compared to neo-adju-
vant trials and it is regrettable that not more efforts
were invested in large adjuvant trials during the late
1980s, when almost all international trial organisation
planned for neo-adjuvant studies. The authors correctly
state that all available adjuvant trials are characterized
by small patient numbers, but on average, they con-
cluded with a larger survival advantage as could be
predicted by simple considerations.

How can these experiences be translated into the
decision making process of the individual patient? The
poorer his baseline prognosis, the higher is the prob-
ability that the patient will benefit from perioperative
systemic treatment. When clear signs of lymph node
involvement are seen on a preoperative CT or MRI,
inductive chemotherapy should be seriously consid-
ered prior to cystectomy, because the prognosis of
such a patient must be regarded as extremely poor
with a pure surgical approach. When lymph node
involvement is detected during cystectomy, adjuvant
chemotherapy should also seriously be considered
because of a progression risk as high as 80%.
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