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Treatment of Invasive Bladder Cancer: Lessons from the Past and

Perspective for the Future
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Department of Urclogy, Sapporo Medical University School of Medicine, Sapporo, Japan
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Radical cystectomy with lymphadenectomy is the gold standard for treatment of invasive blad-
der cancer, However, the reatment alone does not always provide a satisfactory resuit for the
disease extending outside the bladder. In this review we discuss several clinical issues in the
diagnosis and treatment of this invasive disease. Although the quality of diagnostic imaging
modalities has improved, they are still not sensitive enough for the staging of the disease,
especially for early invasive disease. In addition, lack of serum markers hinders appropriate
monitoring of patients with the disease. Regarding the surgical aspect of lymphadenectomy,
the area of its dissection, the standard number of nodes retrieved and the method of patholog-
ical examination should be established so that the clinical benefits of surgery can be more
clearly defined. Neoadjuvant chemotherapy for invasive disease is promising for improvement
of survival of patients. A chemotherapy regimen as effective as, but less toxic than, MVAC
{methotrexate, vinblastine, doxorubicin and cisplatin) has been reparted and several phase lll
clinical trials have been launched to determine the benefits of adjuvant or neoadjuvant chemo-
therapy with newly developed agents. However, we still lack a chemotherapy regimen more
effective than MVAC, which is the most crucial issue in the treatment of this invasive disease.
An alternative option for such disease may be bladder preservation with transurethral resection
of tumer followed by chemoradiotherapy. However, patients who are indicated for this treat-
ment may be limited to those with early invasive disease having certain favorable clinical and
pathological features.

Key words: bladder cancer — invasive — surgery — chemotherapy — radiation

INTRODUCTION

Bladder cancer is the second most common genitourinary can-
cer. In Japan, 12 000 patients are newly diagnosed as having
this disease and 5000 patients die of it per year (1), It is usually
divided into superficial and invasive diseases. The former is
defined as that confined to the mucosal or submucosal layer of
the bladder. In the latter, cancer cells invade the muscle layer or
extend beyond it. The superficial disease found in two-thirds of
patients with bladder cancer is basically managed by the
transurethral resection of the bladder tumor (TUR-Bt), with or
without adjuvant intravesical treatment with chemotherapy or
bacille Calmetté-Guerin, and thus the bladder can be pre-
served. The clinical course of the superficial disease is favor-

For reprints and all correspondence: Taiji Tsukamote, Department of Urology.
Sapporo Medical University School of Medicine, Minami 1-Jo, Nishi 16-
chome, Chuo-Ku, Sapporo 060-8543, Japan. E-mail: taijit@ sapmed.ac.jp

able with 5-year cause-specific survival higher than 95%.
However, the invasive disease found in one-third of patients
with bladder cancer usually has an unfavorable clinical course
with a 5-year survival of 50-60%. Thus, treatment of the inva-
sive disease remains a challenge for us (2).

The standard treatment for invasive bladder cancer is radical
cystectomy with lymphadenectomy. This treatment is indi-
cated for patients who have a clinically invasive disease but not
pelvic lymph node or distant metastases. However, there are
several pitfalls in this standard management of the disease.
First, not all patients are indicated for radical cystectomy with
lymphadenectomy followed by urinary diversion or recon-
struction because of the invasive nature of surgery. Surgery is
generally contraindicated for some patients with medical com-
plications such as cardiovascular disease. More importantly,
there is a group of patients who do not achieve full benefit from
surgery alone. Many studies have been performed to decide
whether treatments in addition to surgery alone provide a better
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clinical course or survival for such patients. Unfortunately,
there is still little clinical evidence that clearly demonstrates
clinical benefit of treatments added to surgery, since either the
numbers of patients in past studies were small or the studies
were retrospective. Recently, however, the efficacy of neoadju-
vant chemotherapy prior to radical cystectomy was demon-
strated by both an excellent clinical randomized study that
recruited many participants and a meta-analysis (3,4). Many
more clinical trials are now under way which will evaluate the
efficacy of current modalities of treatment.

We overview in this review what we have learned from past
and present studies on this invasive disease and consider the
future of its treatment.

The grading and staging system of the disease in this article
is based on the General Rules for Clinical and Pathological
Studies on Bladder Cancer based on the TNM Classification of
Malignant Tumours (Fifth edition) (5), unless otherwise indi-
cated.

DILEMMA IN CLINICAL STAGING AND LACK
OF SERUM MARKERS IN INVASIVE BLADDER
CANCER

TUR-Bt is the standard procedure to detect invasion of cancer
cells into the muscle layer of the bladder. Invasive bladder can-
cer can be verified by TUR-Bt only when its specimens contain
the bladder muscle tissue. Thus, resection must be deep
enough to obtain muscle tissue, otherwise, the extent of biad-
der cancer cannot be accurately known. In addition, even when
the specimens contain bladder muscle tissue, damage caused
by the resection itself does not always aliow surgical patholo-
gists to stage them accurately. Indeed, understaging of TUR
specimens can often occur in patients with clinically non-
muscle invasive disease who undergo radical cystectomy (6).
This is particularly common in T1 G3 disease (7). Deep resec-
tien of all visible tumors in the bladder is a cornerstone for
diagnosis and treatment of invasive bladder cancer.

Computed tomography (CT) and/or magnetic resonance
imaging (MRI) are widely used modalities for staging of inva-
sive bladder cancer. However, they do not necessarily allow us
to achieve accurate staging of the disease. In particular, an
early muscle-invasive disease cannof be distinguished from a
superficial one by CT or MRI (8). For this purpose, TUR-Bt is
still the most reliable method for staging. When patients have a
tumor large enough to be detected by CT or MRI, however,
staging of the disease becomes more reliable. Barentsz et al.
(9) showed that the accuracy of CT ranged from 40 to 92%
(mean, 74%) and that MRI accuracy was 10-30% higher than
CT. In terms of imaging diagnosis of lymph node metastasis,
both imaging modalities achieve similar accuracy. However,
minimal disease of the node, which is found in 10-30% of
invasive disease depending on the extent of the primary lesion,
cannot be accurately detected by CT or MRI, because their
false negative rates are as high as 40% (10). Even positron
emission tomography achieves only a 67% detection rate of
node disease (10). Thus, at this time, urologists should inte-
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grate all information available from clinical and TUR-Bt-find-
ings, and those obtained from imaging diagnosis, to determine
the clinical stage of patients with the disease.

It is unfortunate that bladder cancer does not have a ‘serum
marker’ that can reflect the clinical course of patients and mon-
itor the response to treatment, like prostate-specific antigen for
prostate cancer. Efforts so far have been mainly towards devel-
oping methods for detecting new lesions in the bladder rather
than monitoring the response to treatment or the clinical
course. We now have various methods that can be used for
screening high-risk patients with superficial disease or for
detecting early recurrence of the disease in the bladder. Indeed,
markers for urine protein and chromosomal or gene alterations
have become availabie (8,11). In addition, various oncogenes,
tumor-suppressor genes, microvessel density and angiogenic
inhibitors are available as tissue markers (12). Although these
markers potentially allow us to retrospectively stratify patients
with invasive disease who are likely to respond to a specific
treatment such as chemotherapy, they cannot be used as con-
venient serum markers reflecting disease status at a given time.
Thus, what we really need in the treatment of invastve bladder
cancer is a serumn marker on which we can rely for determining
the treatment policy.

RADICAL CYSTECTOMY WITH
LYMPHADENECTOMY AS THE GOLD
STANDARD FOR TREATMENT OF INVASIVE
BLADDER CANCER

RapicaL CYSTECTOMY WITH OR WITHOUT URETHRECTOMY

Radical cystectomy is the gold standard for treatment of inva-
sive bladder cancer. This procedure includes bilateral pelvic
lymphadenectomy in addition to removal of the bladder, semi-
nal vesicles and prostate with perivesical fat in male patients.
In female patients, the bladder with perivesical fat, urethra,
anterior wall of the vagina, uterus and ovary are removed
together with lymphadenectomy. Many studies have reported
that favorable long-term survival is achieved for patients
with pathologically organ-confined disease (13—18). Five-year
overall survival rates by pathologic stage after radical cystec-
tomy are summarized in Table 1. Although the rate for patients
with organ-confined disease (pT2N0) is higher than 60%, it
decreases to 30-50% in those with locally advanced diseases
(pT3NO and pT4N0) or lymph node involvement. Thus, the
curability of bladder cancer by radical cystectomy primarily
depends on the pathologic stage of the primary tumor and path-
ological status of the lymph nodes. Indeed, Dalbagni et al, (14)
reported that only the pT stage and previous chemotherapy
were significant factors for disease-specific survival in Cox’s
proporticnal hazards analysis, and the survival prognosis for
non-organ-confined disease was significantly worse than that
for organ-confined disease. Involvement of the prostatic
stroma has a significant effect on survival, but prostatic ductal
or urethral involvement does not (19,20). Esrig et al. (20)
reported that 5-year overall survival rates of patients with
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Table 1. Five-year overall survival rates of patients with invasive bladder cancer following radical cystectomy according to

pathologic stage

Authors Year No. of patients pT2NO pT3NO pT4NO N+)
Bassi et al. (13) 1999 369 63/53* 33 28 15
Dalbagni et al. (14} 2001 300 64 31 30 -
Steir et al. (15) 2001 1054 771647 49 44 31
Madersbacher et al. (16} 2003 507 62¢ 40z 49: 26
Nishiyama et al. (17) 2004 1113 8469 59 43 35
Takahashi et al. (18) 2004 4661 74 47 38 30

*pT2N0/pT3aN0 in TNM classification, 1978 Edn.
tpT2N0O/pT3aN0 in TNM classification, 1987 Edn.
Data suggested by figure.

§pT2a/2b,

148% of patients received neo- and/or postadjuvant chemotherapy.

urethra! tumors, ductal invelvement and stromal invasion were
74%, 67% and 36%, respectively.

When radical cystectomy is attempted, urethrectomy is indi-
cated only for male patients with urethral involvement of the
disease. Thus, recurrence of the disease in the urethra is always
considered whenever the urethra is left intact. The incidence of
recurrence in the retained male urethra ranges from 4 to 14%
(21,22). Urethral washing cytology has been recommended for
early detection of recurrence in the urethra. Indeed, the proce-
dure has high sensitivity and specificity in detecting early dis-
ease (23). However, a recent study raised a question about the
procedure as a routine test, since early detection of the urethral
disease may not guarantee patients a favorable survival out-
come (24). The aggressive biological nature of bladder cancer
generally affects survival more strongly than urethral recur-
rence. This issue should be confirmed by studying a larger
number of patients.

Interestingly, the rate of urethral recurrence in patients who
underwent orthotopic neobladder construction was reported to
range between 2 and 6% (22,25,26), which was lower than the
rate for those with cutaneous urinary diversion (27). In other
words, urine flow potentially contributes to prevention of
recurrence in the urethra. However, diffuse carcinoma in situ
(CIS) extending to the prostatic urethra is a sign of high risk for
synchronous anterior urethral involvement (28). Therefore,
prophylactic urethrectomy is recommended for patients with
this risk factor, and an orthotopic neobladder is basically
contraindicated for such patients.

In female patients, radical cystourethrectomy has been the
standard procedure. Coloby et al. (29) reported that 6% of
female patients who underwent radical cystourethrectomy had
urethral involvement. All of them had grade 3 disease with
adjacent CIS, located in the bladder neck. In a study by Stenzl
et al. (30), urethral involvement was found in 2% of female
patients with bladder cancer (including superficial disease),
and a risk factor for the involvement was simultaneous disease
in the biadder neck. Thus, they recommended that most of the
urethra should be left intact for orthotopic urinary diversion
when patients did not have any cancerous changes or atypia in
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the bladder neck in transurethral biopsy before cystectomy or
frozen sections of the distal end of the urethra at cystectomy.
To date, however, there has been no report of urethral recur-
rence after orthotopic neobladder construction in women (31).

Radical cystectomy with lymphadenectomy is indicated for
patients with clinical stages T2-4NOMO. When patients clini-
cally have node metastasis in the pelvis or distant metastasis,
they are believed not to benefit from this treatment alone. How-
ever, symptoms caused by locally advanced disease such as
gross hematuria, difficulty on urination, urgency and pain on
urination often cause conspicuous deterioration of the quality
of life (QOLY} of patients. Palliative cystectomy is an optional
treatment for a relief of those symptoms, since palliative uri-
nary diversion alone does not always improve patients’ QOL
(32,33). Indeed, even in our small series of such patients, some
had the chance to benefit from cystectomy in terms of main-
tenance of their QOL and survival, although the selection of
candidates for the treatment was biased (34).

PELVIC LYMPHADENECTOMY

Pelvic lymphadenectomy is an integral part of treatment for
patients with invasive bladder cancer. It provides accurate
extension and staging of the disease, information that is valua-
ble for prediction of the clinical course. Indeed, as shown in
Table 1, the disease status of pelvic lymph nodes is surely one
of the critical determinants for survival. Lymphadenectomy is
believed to have a therapeutic role as well for a very limited
burden of node metastasis in some patienis, depending on the
extent of node dissection. This issue will be discussed later.
Before reviewing staging and the therapeutic role of lym-
phadenectomy, we will discuss how extensive lymphadenec-
tomy should be. Unfortunately, there is no consensus on the
extent of lymphadenectomy. Limited pelvic lymphadenectomy
consists of node dissection in the areas of the external iliac
artery and vein, the internal iliac artery and vein and the obtu-
rator nerve on both sides (Fig. 1). It removes all lymph nodes
that are regarded as the ‘regional lymph nodes’ of bladder
cancer defined by the TNM classification. The conventional or
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Figure 1, Areas of the extended and limited pelvic lymphadenectomies.

extended type is defined as that removing the bilateral common
iliac lymph nodes as well as regional tymph nodes. There are
some differences in the dissection areas for conventional or
extended lymphadenectomy according to the studies (35-37).
For example, Bochner et al. (35) defined conventional (or
standard) lymphadenectomy as removal of the distal common
iliac (or the mid-common iliac) nodes together with the
regional lymph nodes. Poulsen et al. (36) regarded lym-
phadenectomy as the ‘extended type’, when they removed the
common iliac lymph nodes together with the regional lymph
nodes. However, in another study, removal of iymph nodes
above the level of the aortic bifurcation and those located in the
presacral area together with the regional lymph nodes was
included in ‘extended lymphadenectomy’® (37). Thus, we
should be careful in interpreting results for extended lym-
phadenectomy when this may represent a different area of
dissection in each study.

Although lymphadenectomy is included in the surgical pro-
cedure for radical cystectomy, there is some controversy over
whether limited or extended lymphadenectomy should be
performed. The guidelines on bladder cancer of the European
Association of Urology recommend limited lymphadensc-
tomy, although they refer to recent studies that show the benefit
of the extended type (38). This is partly because lymph node
metastases are found more frequently in the regional lymph
nodes than in the common iliac or presacral ones, and also
metastasis beyond the regional lymph nodes is regarded as
disseminated disease, The lack of an established adjuvant
chemotherapy for patients who are node positive is another
explanation for the limited type to be recommended.

As for staging and prognostic indicators, extensive lym-
phadenectomy retrieving 16 lymph nodes or more was reported
to detect a higher proportion of pathologically proven node
metastases in those with pT3 and pT4 cancer, although this was
not the case in those with pT2 or less (39). Poulsen et al. (36)
compared the incidence of lymph node metastasis in limited
lymphadenectomy with that in the extended type. They found
that the incidence was higher in patients with the extended
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type, although it was more prominent when the disease was
pathologically confined to the bladder or was less extensive.
How many lymph nodes should be retrieved by lymphadenec-
tomy for accurate diagnosis of node metastasis? In the study
by Poulsen et al. (36), extended lymphadenectomy retrieved
a larger number of lymph nodes than the limited type. The
extended lymphadeneciomy recovered 23-25 nodes, ranging
from 9 to 67, and the limited type recovered 5-14, with a range
of 5-30. A postmortem study suggested that removal of
approximately 20 nodes may be the reference number of nodes
for retrieval by limited pelvic lymphadenectomy (40). It can be
expected that node metastasis will be found more frequently
with an increase in the number of nodes retrieved. According
to the study of Leissner et al. (39), 60% of node-positive
patients had, at most, 15 nodes retrieved. To detect more than
80% of patients who are node positive, at most 23 nodes should
be removed (39). A similar number of nodes, around 20, was
also reported to detect 80% of node-positive patients (41).

It is well known that the number of positive nodes strongly
affects the survival of patients with invasive disease who
undergo radical cystectomy with pelvic lymphadenectomy.
Indeed, two recent large series clearly confirmed this (42,43).
Stein et al. (42) showed that patients with eight positive nodes
or less had a clearly betier prognosis than those with more than
eight. Frank et al. (43) also reported that the number of positive
nodes was a significant prognostic parameter. In their study,
patients with more than five positive nodes had a significantly
worse prognosis than those with five or less. Since the number
of positive nodes may depend on the number of lymph nodes
removed by lymphadenectomy, the absolute number does not
necessarily indicate an accurate prognosis. Thus, the concept
of the ratio of positive nodes per total number of nodes
removed or the positive-lymph node density was introduced
and this ratio has been reported to be more predictive of the
prognosis of patients in two studies (41,42). These studies
demonstrated that patients with a ratio of 20% or greater defi-
nitely had a lower survival rate than those with ratios less than
20%. While the ratio of 20% remains to be confirmed by future
studies, it can be applicable in the clinical setting, in particular
in the case of limited lymphadenectomy, which recovers a
smaller number of nodes than the extended type.

Finally, there is still the question of whether the number of
lymph nodes retrieved affects the prognosis of the patient. In
other words, does retrieval of a greater number of lymph nodes
achieve a more favorable clinical outcome?

Theze are few studies that compare survival of patients who
received extended lymphadenectomy with that of those who
received regional or limited lymphadenectomy. The study of
Poulsen et al. (36) showed that patients with disease confined
to the bladder wall and negative nodes achieved a higher sur-
vival rate when the limit of lymphadenectomy was extended
(Table 2). Unfortunately, it was not a randomized study, and it
used historical controls, so it may not be possible to extrapolate
their conclusion. However, several recent studies have empha-
sized the survival benefit of extended lymphadenectomy.
Leissner et al. (39) reported that patients who had 16 or
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Table 2. Impact of the extent of lymphadenectomy and number of lymph nodes retrieved on survival

Study Pathological stage End-point Comments
Poulsen et al. (36) <T2 RFS Extended LAD is higher than limited LAD.
<T2N0 RFS Extended LAD is higher than limited LAD.
Leissneretal. (39)  all stages DSS 16 L/N retrieved or more is higher than 15 or less.
DFS 16 L/N retrieved or more is higher than 15 or less,
<T2NO DFS 16 L/N retrieved or more is higher than 15 or less,
T3NG DFS No difference between 16 L/N retrieved or more and 15 or less.
N+ (1-5 positive L/IN) DFS 16 LN retrieved or more is higher than 15 or less.
Herr {44) T2-4N0 DSS 8 L/N or more retrieved is higher than 7 or less.
T2-4N+ DSS 11 L/N retrieved or more is higher than 10 or less.

RFS, recurrence-free survival; LAD, lymphadenectomy; DSS, disease-specific survival; DFS, disease-free survival; L/N, lymph

nodes.

more lymph nodes removed by extended lymphadenectomy
achieved cancer-specific and disease-free survivals signifi-
cantly higher than those who had 15 or less removed. Even
when patients were subcategorized according to several patho-
logical stages, significantly higher disease-free survival was
confirmed. Similar results were reported in other studies, all of
which suggested that the number of lymph nodes recovered by
lymphadenectomy and thorough pathological study of them
affected the outcomes of patients (44,45). Interestingly, using
the Cox proportional hazards model, Herr (46) indicated that
the number of lymph nodes examined was one of the signifi-
cant risk factors for both survival and local recurrence in node-
negative patients. Even in node-positive patients, the number
of lymph nodes retrieved similarly affected these outcomes.
Finally, based on personal and others’ experience, Herr (47)
suggested that complete lymphadenectomy along with secur-
ing a wider margin around the bladder and more thorough
examination of surgical specimens by pathologists contributed
to improvement of outcomes in patients with invasive bladder
cancer.

Although recent studies have suggested that extended lym-
phadenectomy may be more beneficial than the limited type for
staging accuracy and survival benefit, as indicated earlier, this
issue remains to be determined in a prospective, randomized
study.

L.oCcAL RECURRENCE

Local recurrence of cancer in the pelvis after definitive surgical
treatment for patients with invasive disease is a greatly frustrat-
ing problem both for patients and physicians. Its development
potentially compromises not only survival but also the QOL of
patients. Local recurrence may not produce any symplomatic
findings in the early stage but eventually causes bowel obstruc-
tion and pain due to involvement of various nerves, both of
which strongly affect the QOL of patients. For physicians, that
there is no effective treatment for such lesions is a devastating
problem. Before the era of modern imaging diagnosis, many
small lesions recurring in the pelvis were not precisely
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detected if they did not produce specific signs and symptoms.
However, the current use of CT allows us to more frequently
detect even small lesions of recurrence in the pelvis. Accurate
diagnosis and specific treatment of such lesions is a matter for
debate in daily practice, in particular when they are not associ-
ated with distant metastasis.

A recent study indicated that local recurrence was much
more frequent than previously believed (48). Recurrence with
or without concurrent distant metastasis was found in 5-20%
of patients who received radical surgery, depending on their
clinical and pathological features (49). In patients with pT3 or
pT4 disease, the rate of local recurrence or systemic recurrence
was reported to be around 30% (50). Although pathological
stage and lymph node status were suggested to be risk factors
for local recurrence, recent studies indicate that it may be
avoided by meticulous radical cystectomy and extended lym-
phadenectomy (44,51).

Once local recurrence develops, its clinical course is gener-
ally pessimistic. Westney et al. (52) reported that the survival
interval from diagnosis of local recurrence was less than one
year with treatments currently available. Unfortunately, there
have been no studies suggesting any specific treatments that
can clearly reduce the rate of local recurrence after cystectomy.
Whether or not neoadjuvant and adjuvant chemotherapy regi-
mens currently available and newly developing are effective
for reduction of the rate remains to be determined.

BENEFITS AND PITFALLS OF CHEMOTHERAPY
ADJUNCTIVE TO RADICAL CYSTECTOMY
FOR INVASIVE BLADDER CANCER

ADIUVANT AND NEQADJUVANT CHEMOTHERAPY

As indicated earlier, radical cystectomy with lymphadenectomy
alone cannot achieve satisfactory survival for patients with
pT3, pT4 and node-positive disease. Patients with such dis-
eases need additional treatments for improvement of their
survival. Preoperative irradiation, which was tried in the early
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Table 3. Current clinical triats for adjuvant chemotherapy for invasive bladder cancer (60)

Title of ongoing clinical trials Status of trial ~ Protocol ID
Phase II study of adjuvant gemcitabine, cisplatin, and amifostine in patients with completely resected locally Active UCCRC-9193
advanced bladder cancer

Phase II study of adjuvant paclitaxel, ifosfamide, carboplatin and gemcitabinein patients with high-risk transitional Active TULCC-RM-002

cell carcinoma of the urothelium

Phase I randomized study of adjuvant cisplatin and gemcitabine versus observation in patisnts with transitional

cell cancer of the bladder at high risk after radical cystectomy

Phase IT randomized study of immediate versus deferred adjuvant chemotherapy after radical cystectomy in

patients with stage IHI or IV transitional cell carcinoma of the urothelivm

Active ITNRC-CU02.004475T/97

Active EQORTC-30994

Table 4. Randomized phase I trials of neoadjuvant chemotherapy

Authors Year No. of patients Chemotherapy Survival benefit

Martinez-Pineiro et al. (61) 1995 122 Cisplatin versus control No significant difference

Makmstrom et al. (62) 1996 325 Cisplatin + doxorubicin versus control ~ Chemotherapy > control (in patients with T3-4)
Bassi et al. (63) 1998 206 MVAC versus control No significant difference

MRCA-Advanced Bladder Cancer 1999 976 CMV versus control No significant difference

Working Party (64)

Sherif et al. (65) 2002 317 Cisplatin + methotrexate versus control  No significant difference

Grossman et al. (3} 2003 317 MVAC versus control MVAC > control

MRCA, Medical Research Council; MVAC, methotrexate + vinblastine + doxorubicin + cisplatin; CMV, cisplatin + methotrexate + vinblastine.

1980s, finally turned out not to have advantage for survival in
a randomized study conducted by the Southwest Oncology
Group (SWOG) (53,54). Since then, along with progress in
clinical efficacy of cisplatin-based combination chemotherapy
for metastatic bladder cancer, many chemotherapeutic regi-
mens have been studied for this purpose. Unfortunately, until
very recently, only non-conclusive results were reported. In
addition, the timing of chemotherapy adjunctive to cystectomy,
neoadjuvant or adjuvant, has not been established.

Adjuvant and neoadjuvant chemotherapies have their own
advantages and disadvantages (55). The advantages of adju-
vant chemotherapy consist of accurate stage diagnosis, more
appropriate selection of patients based on pathologically iden-
tified risk factors for recurrence, and no delays in performing
cystectomy. On the other hand, its disadvantages include the
lack of a marker lesion for assessment of the response to chemo-
therapy, no chance to preserve the bladder, relative delay for
treatment of micrometastases and difficulties in giving chemo-
therapy with a planned dose intensity and treatment cycle. In
the daily clinical setting, many patients seern to receive adju-
vant chemotherapy when the disease pathologically extends
beyond the bladder or have margin-positive status of the cys-
tectomy specimen. However, no published studies have proved
any definite benefit of adjuvant chemotherapy for long-term
disease-free and overall survivals, although several investiga-
tors have conducted randomized trials (56-59). Currently, the
adjuvant phase II and III protocols using newly developed
drugs and their combinations are under investigation (Table 3)
(60).
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Advantages of neoadjuvant chemotherapy include informa-
tion about the response to chemotherapy that may predict
future clinical course, possible treatmeni of micrometastases
without delay and potential preservation of the bladder if the
disease responds well to chemotherapy (55). Another advan-
tage is that patients may better tolerate chemotherapy in a neo-
adjuvant setting than in an adjuvant one.

Disadvantages of neoadjuvant chemotherapy are the nega-
tive sides of each advantage of adjuvant chemotherapy, which
include less accurate staging of the primary tumor, no identifi-
able pathological risk factors and unavoidable chemotherapy
not beneficial for patients with a low risk for recurrence.

As with adjuvant chemotherapy, many randomized trials of
neoadjuvant chemotherapy have been conducted over the last
10 years to determine whether the chemotherapy improved sur-
vival (3,61-65). Unfortunately, there have been no reports that
clearly demonstrate any survival benefit of chemotherapy in
the neoadjuvant setting before the study conducted by the
SWOG (Table 4). The group reported in 2003 that three cycles
of MVAC (methotrexate, vinblastine, doxorubicin and cispla-
tin) neoadjuvant chemotherapy followed by radical cystectomy
provided patients with invasive disease a median interval of
survival longer than that with cystectomy alone (3). Even when
patients were stratified according to age and stage, the survival
benefit was predominant in those who received neoadjuvant
chemotherapy. The study concluded that neoadjuvant chemo-
therapy can be offered to patients with invasive disease who
need radical cystectomy. Hopefully, there will be additional
successful trails that support the results of the SWOG.
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Table 5. Phase II and 111 studies of chemotherapy using paclitaxel and/or gemcitabine (535,60,80)

Phase  Title of trial Protocol ID

H RS of induction paclitaxel, cisplatin and XRT versus fluorouracil, cisplatin and radiotherapy followed by RTOG-0233
consolidation chemoradiotherapy or radical Cx and adjuvant gemcitabine, paclitaxel and cisplatin in patients with
operable stage II or III bladder cancer

I Study of adjuvant gemeitabine, cisplatin and amifostine in patients with completely resected locally advanced bladder UCCRC-9193
cancer

I Study of adjuvant paclitaxel, ifosphamide, carboplatin and gemcitabine in patients with high-risk transitional cell TULCC-RM-002
carcinoma of the urothelium

I Study of cisplatin, ifosphamide and paclitaxel in patients with unresectable or metastatic urothelial turnors MSKCC-95031

I Study of gemcitabine and paclitaxel in patients with advanced or recurrent urothelial cancer SWOG-50028

11 Study of neoadjuvant carboplatin, paclitaxel and gemcitabine followed by concurment cisplatin and XRT in patients SWOG-50121
with locally advanced or recurrent carcinoma of the urothelium

I Study of neoadjuvant gemcitabine, paclitaxel, carboplatin followed by observation or immediate Cx in patients with SWO0G-80219
stage [1 or I transitional cell cancer of the urothelium

T/l RS of gemcitabine and carboplatin versus methotrexate, carboplatin and vinblastine in previously untreated patients EORTC-GU-30986
with transitional cell cancer of the urothelium who are ineligible for cisplatin-based chemotherapy

I RS of adjuvant cisplatin and gemcitabine versus observation in patients with transitional cell cancer of the bladder at ITNRC-CUQ2.004475T/97
high risk after radical Cx

1t RS of cisplatin and gemcitabine with or without paclitaxel in patients with stage IV transitional cell carcinoma of the ECRTC-30987

urothelium

RS, randomized study; XRT, radiation; Cx, cystectomy.

The predominant benefit of neoadjuvant chemotherapy be-
fore radical cystectomy is supported by a recent meta-analysis
summing up 11 randomized, potentially eligible studies of
neoadjuvant chemotherapy (4). This analysis, including sur-
vival data for a total of 2492 patients, showed a 9% relative
reduction in the risk of death with neoadjuvant chemotherapy.
Furthermore, the platinum-based chemotherapy in the neoad-
juvant setting achieved significantly improved overall survival
that was characterized by a 13% relative reduction in risk of
death, 5% absolute benefit at 5 years and improvement of over-
all survival from 45% to 50%. The author concluded that the
platinum-based combination chemotherapy showed a signifi-
cant survival benefit although platinum alone did not contrib-
ute to improved survival of patients. In Japan, a randomized
phase III study of two cycles of MVAC neoadjuvant chemo-
therapy followed by radical cystectomy, compared with cys-
tectomy alone for T2-T4aNOMO bladder cancer is being
conducted by the Japan Clinical Oncology Group.

Currently, the SWOG is conducting a phase II study of neo-
adjuvant chemotherapy consisting of gemcitabine, paclitaxel
and carboplatin followed by observation or immediate cystec-
tomy in patients with stage II or III transitional cell cancer of
the urothelium (SWOG-50219) (60). The aim of this study is
to evaluate the effectiveness of the new combination chemo-
therapy.

MORE EFFECTIVE REGIMENS OF CHEMOTHERAPY TN
ADJUVANT AND NEOADJUVANT SETTINGS

At this moment, there are no adjuvant and neocadjuvant chemo-
therapy regimens more effective than MVAC, although several
clinical trials with new agents are being carried out. Even for
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patients with advanced or metastatic disease, MVAC is still the
standard regimen. Indeed, among many combination chemo-
therapy regimens that were studied, MVAC (66) and CMV
{cisplatin, methotrexate and vinblastine) (67) achieved the
highest overall response and CR rates. Randomized trials for
metagtatic urothelial cancer showed that MVAC was superior
to the single agent cisplatin {68,69) and CISCA (cisplatin,
cyclophosphamide and doxorubicin) (70). There is no ran-
domized trial comparing MVAC with CMV. Although MVAC
is one of the most effective chemotherapy regimens for ad-
vanced or metastatic diseases, it is associated with substantial
toxicity, including leucopenia, culture-negative fever at the
time of granulocytopenia, mucositis and renal failure (54).
Furthermore, an escalated dosage of MVAC was associated
with significant toxicity but had no apparent benefit over
standard MVAC with regard to the complete response rate and
survival (71). Interestingly, a combination of methotrexate,
epirubicin and cisplatin was reported to achieve a response rate
comparable to MVAC in patients with metastatic urothelial
cancer but had milder intensity and less frequent toxicity (72).
Unfortunately, the survival benefit was not reported.

New regimens using new chemotherapeutic agents have
recently been studied for locally advanced or metastatic dis-
ease. Bellmunt et al. (73) demonstrated that a combination of
cisplatin, paclitaxel and gemcitabine achieved 28% complete
and 50% partial response rates for patients with previously
untreated, locally advanced or metastatic urothelial cancer. In
this phase H trial, the main nonhematologic toxicity was grade
2 and grade 3 asthenia, found in 37% and 8% of patients,
respectively. Grade 3/4 neutropenia was found in 55% of
patients and thrombocytopenia with the same grades occurred



