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In the United States, bacillus Calmette-Guérin (BCG) is the treatment most
used for superficial bladder cancer. Patients with carcinoma in situ (CIS)
treated with intravesical BCG plus interferon have a 60% to 70% chance 
of a complete and durable response if they were never treated with BCG or 
if they failed only 1 prior induction or relapsed more than a year from induc-
tion. Intravesical gemcitabine is safe, but its usefulness for BCG-refractory
patients is unclear. Valrubicin, approved for intravesical treatment of BCG-
refractory CIS of the bladder, has efficacy and acceptable toxicity. Cystectomy
should be considered in high-risk, non–muscle-invasive cancer, particularly 
if intravesical therapy failed.
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The management of superficial bladder cancer requires a clear understand-
ing of diagnostic, prognostic, and treatment parameters. Cystoscopy re-
mains the gold standard for detection, but despite good visualization and

resection, bladder cancers recur frequently. Because of this, a variety of drugs has
been used intravesically. The most commonly used drug in the United States is
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bacillus Calmette-Guérin (BCG), both
with and without interferon and mit-
omycin. Table 1 lists the main agents
used for intravesical therapy. 

Table 2 lists the characteristics of
intravesical chemotherapy. Strategies
for administering intravesical ther-
apy include perioperative single-dose
therapy, adjuvant therapy, and main-
tenance. Perioperative therapy is
underutilized. A meta-analysis pub-
lished by Sylvester and colleagues1

reviewed transurethral resection and
an immediate perioperative dose of
chemotherapy (epirubicin, mitomycin
C, thiotepa, or pirarubicin) versus
transurethral resection alone. Patients

with a single tumor and a single dose
of perioperative chemotherapy showed
a 39% reduction in recurrence (P �
.0001). Patients with multiple tumors
showed a 56% reduction, but this was
not statistically significant (P � .06)
because of large confidence intervals.
Most patients included in the analy-
sis had low-risk tumors. About one-
third of patients with single, low-risk
tumors had recurrences with a single
dose of therapy, and two-thirds of
those with multiple tumors had re-
currences, suggesting that a single
dose is not adequate for patients with
multiple tumors.

Table 3 lists the characteristics of
BCG therapy. The pioneering work on
adjuvant therapy with BCG in super-
ficial bladder cancer through the
1980s raised the question of whether
there is a role for maintenance ther-
apy. The Southwest Oncology Group
(SWOG) trial published in 20002 ex-
amined an adjuvant regimen of BCG

for 6 weeks versus BCG with an
intensive maintenance strategy (Fig-
ure 1). Recurrence rates were signifi-
cantly better in maintenance versus
no-maintenance groups (P � .0001).
Maintenance therapy, however, in-
creased both overall and high-grade
toxicity. The protocol at that time

Table 1
Agents for Intravesical Therapy

Adriamycin

BCG

BCG � interferon

Epodyl

Gemcitabine

Interferon

Mitomycin

Thiotepa

Valrubicin

BCG, bacillus Calmette-Guérin

Table 2
Characteristics of Intravesical

Chemotherapy

• Prevents early recurrence
Percentage recurrence is reduced
by approximately 12%-15%

• No long-term benefit

• Does not prevent disease
progression

• Single perioperative instillation
Most effective treatment strategy
for patients at low risk

Table 3
Characteristics of Therapy 

With BCG

• Decreases recurrence

• Decreases progression

• Optimal delivery remains unclear
3-week re-inductions work

• Toxicity is moderate but acceptable
Decrease the dose for toxicity

• Failure after 2 courses
Alternative therapy indicated

BCG, bacillus Calmette-Guérin
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Figure 1. Recurrence-free survival is better in patients receiving an intensive maintenance schedule than in those who re-
ceived an induction course alone or less intensive maintenance. BCG, bacillus Calmette-Guérin; SWOG, Southwest Oncology
Group. This figure was published in Journal of Urology, Volume 163, Lamm DL et al, “Maintenance bacillus Calmette-
Guérin immunotherapy for recurrent TA, T1 and carcinoma in situ transitional cell carcinoma of the bladder: a ran-
domized Southwest Oncology Group Study,” pages 1124-1129, Copyright American Urological Association, Inc., 2000.
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called for the continuation of full-dose
therapies until toxicity was excessive.
A better strategy is to decrease the
dose of BCG when toxicity occurs so
that patients can stay on treatment.

Several meta-analyses have ex-
plored the efficacy of intravesical
BCG and mitomycin C. The reliability
of such analyses is limited because
the included studies had different eli-
gibility criteria, follow-up, and main-
tenance strategies. The addition of a
maintenance strategy significantly
improves outcome with BCG.3

A critical issue is defining treat-
ment failure. The SWOG trial of BCG
maintenance versus no maintenance
included 116 patients with carcinoma
in situ (CIS) randomized to induction
only and 117 randomized to mainte-
nance.2 Not unexpectedly, after 6 weeks
of BCG, the 2 groups had essentially
identical complete response (CR)
rates. At the 6-month evaluation, in-
vestigators found an additional 11%
of patients in the induction-only arm
disease free, increasing the overall re-
sponse rate from 57% to 68%. The
maintenance group received another
3 weeks of BCG, and their response
rate increased from 55% to 84% at 
6 months, a rate that was significantly
better than that seen in the induction
only arm (P � .004). These data sug-
gest that with CIS, BCG can result in
a delayed response, but maintenance
therapy substantially increases the
rate of CR at 6 months.

BCG and Interferon
Prior to the advent of intravesical
BCG, CIS progressed at a rate of about
7% per year.4 Maintenance BCG ther-
apy can decrease the risk of progres-
sion.3 Intravesical chemotherapy for
CIS provides CR rates up to 52%, but
has lower response rates than BCG
and has not been demonstrated to
reduce progression risk. 

Interest in interferon as an intra-
vesical agent against bladder cancer

developed in the 1980s. Results of
early prospective series with inter-
feron were disappointing, but patients
tolerated regimens well, and inter-
feron appeared to have some activity
against CIS. Over the subsequent
decade, sufficient experience with
both agents had accumulated to sug-
gest using them together as salvage
therapy in patients with recurrence
following intravesical BCG. In 2001, a
preliminary trial of this approach re-
ported that 63% of patients were dis-
ease free at 12 months and 53% were
disease free at 24 months.5

A large multicenter phase II trial to
assess the combination of BCG and in-
terferon enrolled about 1000 patients,
231 with CIS (Figure 2).6 Focusing on
the CIS subgroup, approximately 95%
of patients enrolled were older than

50 and 84% were male. Sixty-three
percent had CIS alone; the remainder
had CIS with papillary disease.
Slightly less than half of the patients
enrolled had never been treated with
BCG. Ten percent were refractory to
initial treatment, that is, their disease
never disappeared completely. The
rest whose previous treatment could
be determined had recurrent disease
after 1 or more courses of BCG. A
small proportion (17%) had under-
gone BCG maintenance therapy, and
23% had undergone intravesical
chemotherapy. 

Investigators tailored both the induc-
tion regimen and maintenance pro-
gram to prior history of intolerance to
BCG. Interferon doses remained the
same throughout. The course of active
treatment was 18 months. 
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Figure 2. Kaplan-Meier recurrence rates in patients receiving intravesical bacillus Calmette-Guérin (BCG) and interferon
(IFN) characterized by whether they never received BCG (BCG-N) or had tumor recurrence after prior BCG (BCG-F).
Reprinted from Urologic Oncology: Seminars and Original Investigations, Volume 24, Joudi FN et al, “Final results from
a national multicenter phase II trial of combination bacillus Calmette-Guérin plus interferon alpha-2B for reducing
recurrence of superficial bladder cancer,” pages 344-348, Copyright 2006, with permission from Elsevier.
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The BCG-naive group did very
well. At 3 months, 76% had CR, and at
6 months about 70% remained disease
free. About 60% of this group has
remained disease free over roughly a
3-year follow-up. The study docu-
mented most of the recurrences in the
first year. In contrast, those who had
failed prior treatment were not as
likely to have a CR and recurred more
frequently and at a steady rate through
the follow-up period. Further, those
who entered the study after failing 2 or
more BCG inductions were 2 to 3 times
more likely to be nonresponders to
BCG plus interferon (P � .0001). Most
of the difference between response in
the BCG-naive and BCG-failure group
is attributable to those who failed
more than 1 cycle of BCG. Patients
70 years and older with both papillary
and CIS seemed to be less responsive
to BCG (P � .06), possibly because of
an age-related decrease in immune
responsiveness.7

Patients whose last relapse was
more than a year from their last treat-
ment had a CR to salvage treatment
and long-term cancer-free survival
similar to the treatment-naive group.
It was better than those whose relapse
was less than a year prior to study
entry and significantly better than
those who entered the study having
been refractory to all prior treatment
(P � .007). The only 2 significant pre-
dictors of poor response to salvage
treatment were relapse within 1 year
of treatment and nonresponse to 2 or
more prior courses of BCG. Each con-
veyed about a 2-fold risk of poor
response. Investigators offered pa-
tients who did not respond to the first
course of BCG and interferon at the
first 3-month assessment a second
salvage course. This subgroup of re-
treated patients (who, by not respond-
ing to the initial study treatment,
acquired 1 significant risk factor, ie,
refractory disease), had about 30% re-
sponse to a second course of BCG and

interferon. Those who entered the
study with 1 unfavorable factor (ie,
being refractory to prior treatment,
failing 2 or more prior courses of
BCG, or relapsing within a year of
prior treatment) and had, by nonre-
sponse to the first study treatment,
acquired a second unfavorable factor,
had only 15% response.

Patients with CIS treated with in-
travesical BCG plus interferon have a
60% to 70% chance of a complete and
durable response if they have never
been treated with BCG or if they have
failed only 1 prior induction or re-
lapsed more than a year from induc-
tion. Patients who failed therapy
immediately, failed in less than 12
months, or had 2 or more failures
have an intermediate response to BCG
and interferon. Those patients who
failed BCG therapy more than once
and within a short period fare poorly
with this treatment and should con-
sider an alternative therapy. 

Newer Agents: Gemcitabine 
and Valrubicin
Gemcitabine
Gemcitabine (2�,2�-difluorodeoxycy-
tidine) is a novel deoxycytidine ana-
logue with a broad spectrum of anti-
tumor activity. After transport into
the cell, it is phosphorylated and
incorporated into RNA and DNA,
causing inhibition of cell growth and
triggering apoptosis. Gemcitabine has
shown efficacy when used systemi-
cally against advanced bladder can-
cers with single-agent responses in
the range of 27% to 38%.

Gemcitabine appears to be rela-
tively safe at concentrations of 40 mg/
mL (2000 mg/50 mL) and can be held
in the bladder for up to 2 hours with
minimal transient systemic absorption
and low detectible levels of active
metabolites. Early single intravesical
instillation appears feasible, with the
caveat of avoiding instillation if there
is a bladder perforation.

In an open-label trial examining
prophylactic use of intravesical gem-
citabine, Bartoletti and colleagues8

followed 116 patients with noninva-
sive intermediate-risk and high-risk
bladder cancer (Ta, T1, and CIS) given
2000 mg/50 mL in weekly instilla-
tions for 6 weeks. Based on the Euro-
pean Organization on the Research
and Treatment of Cancer (EORTC) risk
stratification, intermediate-risk pa-
tients had about a 26% recurrence
rate (21/81 recurred, 2 progressed),
and high-risk patients had about 77%
(27/35 recurred, 5 progressed). This
regimen worked better in lower-risk
patients, patients with first-time tu-
mors (P � .04), and patients who had
no prior therapy (P � .03). Toxicity
was relatively low. The most fre-
quently reported toxicity was urgency
(14/116, 12%), followed by dizziness
and slight fever (6/116, 5%). 

Gemcitabine has also been studied
in BCG-refractory patients. In the
Bartoletti study cited earlier, 18 out of
24 (75%) intermediate-risk and 7 out
of 16 (43.7%) high-risk BCG-refrac-
tory patients achieved CR.8 Dalbagni
and colleagues conducted a phase II
study using a more intensive, twice-
weekly administration in 30 BCG-
refractory patients.9 With median fol-
low-up of 19 months (range, 0-35), 15
of the 30 (50%) had an initial CR.
However, 12 out of 15 (80%) had
recurrence, with a median recurrence-
free survival of 3.6 months. Eleven of
the 30 (37%) eventually went on to
cystectomy. 

Valrubicin
Valrubicin is US Food and Drug Ad-
ministration (FDA)–approved for in-
travesical treatment of BCG-refractory
CIS of the bladder. Valrubicin (AD 32,
Valstar® [Indevus Pharmaceuticals,
Lexington, MA]) is N-trifluoroacetyl-
adriamycin-14-valerate, a lipid-soluble
anthracycline semisynthetic analogue
of doxorubicin. Substitutions of the
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14-carbon side chain of the valerate
ester and the trifluoroacetyl group on
the 3-amino group render the molecule
highly lipophilic and poorly water sol-
uble (Figure 3). Valrubicin lacks the
high level of preferential binding to the
negatively charged cell membrane of
hydrophilic agents like doxorubicin.
This is the source of the decreased tox-
icity of valrubicin, and conversely, the
source of the cardiotoxicity and con-
tact toxicity of doxorubicin. Unlike
doxorubicin, valrubicin rapidly tra-
verses cell membranes and accumu-
lates in the cytoplasm, where it inter-

feres with the incorporation of nucle-
osides into the nucleic acids, resulting
in chromosomal damage and cell-
cycle arrest in G2.

The principal metabolites of valru-
bicin, N-trifluoroacetyldoxorubicin
and N-trifluoroacetyldoxorubicinol,
both inhibit topoisomerase II, thus
also inhibiting DNA synthesis. The ef-
fects of valrubicin on DNA and RNA
synthesis inhibition are not a function
of the conversion of valrubicin into
doxorubicin. Therefore, there is no
concern about cross-contamination
from doxorubicin.

Intravesical administration in ro-
dents showed minimal metabolism;
91% of the valrubicin was recovered
upon draining the bladder. Low levels
of drug and metabolites were de-
tectable in the plasma, but there was
no systemic toxicity, even at the max-
imal doses based on bladder volume
and solubility, nor were standard der-
mal irritation models reactive.

The 800-mg intravesical dose
results in significant bladder wall
penetration at levels that exceed the
concentrations needed to achieve
90% cell kill in human bladder can-
cer. Metabolism was negligible in the
first 2 hours, which is the conven-
tional retention period for intravesical
therapy. Voiding of the instillate re-
sulted in almost complete excretion of
the drug. The mean percentage recov-
ery of valrubicin and total anthracy-
cline levels were 98.6% and 99%,
respectively.

A phase I/II pilot study of intravesical
valrubicin determined that 900 mg was
the maximum tolerable dose, although
800 mg was used in subsequent stud-
ies. Serum levels of unmetabolized
valrubicin were low and transient. A
study conducted at the University of
Tennessee examined tissue penetration
of valrubicin in surgical specimens
from 6 patients to whom the drug was
given immediately before cystectomy
(data on file, Anthra Pharmaceuticals,
Princeton, NJ). The dose dwelled in the
bladder for about 30 minutes during sur-
gical mobilization. After surgery, tissue
penetration of the drug was assayed and
found at depths of 1250 �m or more.

A multi-institutional study of in-
travesical valrubicin enrolled 90 pa-
tients with CIS who were refractory or
recurrent after at least 1 6-week
course of BCG.10 Almost all (99%) had
at least 2 prior intravesical therapies,
and 60% had 3 or more. Nineteen pa-
tients (21%) had a CR, including 7
(10% of the total study group) who
remained disease free with a median
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Figure 3. Valrubicin (AD32, Valstar) is N-trifluoroacetyladriamycin-14-valerate. It is a lipid-soluble anthracycline
semisynthetic analogue of doxorubicin. The molecule is highly lipophilic and not very water soluble because of sub-
stitutions of the 14-carbon side chain of the valerate ester and the trifluoroacetyl group on the 3-amino group. Ac-
cordingly, valrubicin does not bind preferentially to the negatively charged cell membrane of hydrophilic agents like
doxorubicin. This is the source of the decreased toxicity of valrubicin, and conversely, the source of the cardiotox-
icity and contact toxicity of doxorubicin. Unlike doxorubicin, valrubicin rapidly traverses cell membranes and
accumulates in the cytoplasm, where it interferes with the incorporation of nucleosides into the nucleic acids,
resulting in chromosomal damage and cell-cycle arrest in G2.
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follow-up of 30 months. Fourteen had
noninvasive recurrences that were
easily managed. At least 2 patients
have not had to undergo cystectomy
over a follow-up period of 10 years
(R. E. Greenberg, unpublished data,
2008). Forty-four patients (56%; 40
nonresponders and 4 responders)
eventually underwent cystectomy. Of
these, about 15% had extravesical or
node-positive disease. Four patients
died of their cancer. None of these in-
dividuals had experienced CR, and
none had gone on to cystectomy.
None of the patients who started the
study with a pathologic diagnosis of
T1 grade 3 with CIS had a CR. 

The side effects profile in this study
was similar to the earlier work. The

most common was local bladder irri-
tation. About 90% of patients had
some frequency, urgency, or dysuria
on at least 1 occasion over the course
of therapy. Most episodes were mild,
and only 3 of the patients were un-
able to receive the 6 scheduled doses.
Among other reported adverse events,
the only relatively common event was
urinary tract infection, reported by
18% of patients.

A phase I study of valrubicin in the
perioperative period treated 22 pa-
tients with a single, well-tolerated
dose. Systemic exposure appeared to
be dependent not on the dose of the
medication given, but on the extent of
the transurethral resection (TUR), that
is, whether or not there was a perfora-
tion.11 This agent may be one that can
be given in the perioperative period.

In patients with BCG-refractory CIS,
delaying cystectomy for 3 months to
assess the effect of valrubicin does not

appear to pose an undue risk. How-
ever, delaying cystectomy for more
than 3 months after treatment failure
may contribute to disease progression
and reduce survival among those with
high-risk noninvasive tumors.12,13 Im-
mediate cystectomy is recommended
when valrubicin treatment fails
among those patients with high-risk
non–muscle-invasive bladder cancer. 

Surgical Management of
Superficial Bladder Cancer
Patients whose tumors invade the
muscularis mucosa have substantial
differences in 5-year survival com-
pared to those whose T1 tumors re-
main superficial to this landmark.
Options for patients with high-grade

T1 (T1G3) tumors include transurethral
resection of the bladder tumor
(TURBT) alone (over 50% progression)
and TURBT followed by intravesical
therapy (30% progression). Radical
cystectomy is also advocated but car-
ries a 30% reported morbidity and 2%
mortality. The dilemma is that cystec-
tomy for all T1G3 tumors overtreats
about 50% of patients. 

Identifying Candidates for Cystectomy
Risk stratification is important and
includes restaging TUR with exami-
nation under anesthesia, careful re-
view of clinical and pathologic fea-
tures, and imaging as appropriate.
Restaging TUR 2 to 6 weeks after the
initial diagnosis is important for T1
tumors.14 Dutta and colleagues15

found that 2 out of 3 tumors would be
understaged if no muscle were pre-
sent. This improves to 1 in 3 with
muscle tissue present on the slide.

Staging is important and mapping
biopsies can detect occult disease.
However, performing biopsies in nor-
mal-looking urothelium in the pres-
ence of Ta or T1 bladder cancer is not
usually informative, as about 90% of
the patients show no abnormalities.16

Herr and Donat17 conducted a retro-
spective review of 710 patients with
superficial transitional cell carcinoma
(TCC). Of the 47% of patients with T1
specimens restaged as T0, 14% pro-
gressed within 5 years. Of the 20%
with T1 specimens restaged as T1G3,
76% progressed within 5 years, with a
median progression of 15 months. 

In 1994, Kriegmair and colleagues18

reported improved identification of
urothelial tumor tissue using 5-
aminolevulinic acid (5-ALA). In 2007,
Denzinger and colleagues19 reported
8-year follow-up results on a
prospective trial examining the
impact on recurrence-free survival of
5-ALA fluorescence versus conven-
tional white light (Figure 4). Residual
tumors were found in 25% of patients
with the white light resection versus
4.5% of patients who had the fluo-
rescent light resection (P � .0001).
Recurrence-free survival at 8 years
was reported at 45% in the white light
group versus 71% in the 5-ALA fluo-
rescence group (P � .0003). Patients
enrolled in the study were generally
low risk; only 12% of the study
patients had T1G3 cancer. Time to
recurrence was significantly longer
among those undergoing TUR with 
5-ALA fluorescence (P � .04 by
log rank).

Prognosis of Non–Muscle-Invasive
Bladder Cancer
Clinical risk factors for progression
and poor outcome include early re-
currence, multiplicity of tumors, and
response to BCG. As many as 80% of
high-risk patients who are not cancer
free at 3 months post-BCG can be ex-
pected to progress.20 Lymphovascular

In patients with BCG-refractory CIS, delaying cystectomy for 3 months to
assess the effect of valrubicin does not appear to pose an undue risk . . . .
Immediate cystectomy is recommended when valrubicin treatment fails in
patients with high-risk non–muscle-invasive bladder cancer.
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invasion is a pathologic risk factor.21

The disease-specific hazard ratio for
survival has been reported as much as
15.8 times higher (p � .001) in pa-
tients without this finding than in
patients with it (Figure 5).22 Tumor
extent and size over 3 cm, concomi-
tant CIS, prostatic involvement,23 and
depth of lamina propria invasion
appear to be critical.24

A prediction model based on the
combined analysis of nearly 2600 pa-
tients with Ta, T1, Tis from 7 EORTC
trials was developed in 2006.23 This
scoring system is based on the num-
ber of tumors, tumor size, prior recur-
rence rate, T stage, CIS, and grade.
Those with the highest scores were
most likely to recur early and most
likely to progress most rapidly.

The role of tumor markers in prog-
nosis of non–muscle-invasive bladder
cancer remains controversial. At-
tempting to use p53 overexpression
as an independent predictor of disease

progression has had mixed results. In
2005, the International Consensus
Panel on bladder tumor markers con-
cluded that although certain markers,
particularly p53 and ki67, are promis-
ing, the data are unclear and there is
insufficient standardization of these
tests, making them currently unsuit-
able for patient care.25

The arguments for cystectomy are
substantial when faced with an early
but identifiably dangerous tumor. Of
1054 patients undergoing radical cys-
tectomy for transitional cell cancer
(TCC) of the bladder between July 1971
and December 1997 at the University
of Southern California, 40% with
T1G3 were upstaged on the final
pathology, and 10% to 15% had pos-
itive lymph nodes. Recurrence-free
survival for T1 and T2 disease at 5
and 10 years was not greatly differ-
ent.26 In contrast, the experience at 
3 academic medical centers in the
United States found disease-specific

survival to be considerably better for
those who had radical cystectomy for
T1 rather than T2 disease.27

The timing of cystectomy is impor-
tant. Patients who receive early
cystectomy (� 2 years after TUR) for re-
current high-risk non–muscle-invasive
TCC have a significantly better 15-year
survival than those who undergo late
cystectomy (� 2 years).28 The effect
was most prominent in those with T2
disease but was evident overall and
among those with non–muscle-
invasive disease. Mahmud and col-
leagues29 found that patients whose
cystectomies were delayed more than
12 weeks were at 20% greater risk of
dying (95% confidence interval, 1.0-
1.5; P � .051) than those who had
cystectomies earlier.

Lymph node dissection appears to
be a critical element in cystectomy.
Patients with no positive nodes show
a clear survival advantage over
those with at least 1 positive node 
(P � .001).30 In the subset of patients
with positive nodes, those with more
than 15 nodes removed show a trend
for improved outcome (P � .21).30

Patient Considerations
Radical cystectomy appears to be
fairly well tolerated, even among el-
derly (median age, � 75 years) pa-
tients. However, those older patients
with Karnofsky performance status of
80 have almost twice the risk of sud-
den death within 5 years of cystec-
tomy compared to those with a
Karnofsky score of 90 or greater.31

The impact of body mass on radical
cystectomy is significant; body mass
index (BMI) higher than 25 is posi-
tively correlated with estimated blood
loss, operative time, and complication
rates.32 However, BMI in patients at
Memorial Sloan-Kettering Cancer
Center in New York who had under-
gone radical or partial cystectomy was
not associated with disease-specific
survival as a continuous (P � .17) or

1.0

Pr
o

p
o

rt
io

n
 W

it
h

o
ut

 R
ec

ur
re

n
ce

0.8

0.6

0.4

0.2

88
103

80
78

75
69

66
60

60
49

53
34

38
21

19
8

5
1

Patients at Risk

Log rank P � .0003

WL (n � 103)

FD (n � 88)

0
0 1 2 3 4 5

Time to Recurrence (Years)
6 7 8 9

Figure 4. Kaplan-Meier estimates of recurrence-free survival in patients resected with fluorescence (FD) or white
light (WL) cystoscopy. Reprinted from Urology, Volume 69, Denzinger S et al, “Clinically relevant reduction in risk
of recurrence of superficial bladder cancer using 5-aminolevulinic acid-induced fluorescence diagnosis: 8-year
results of prospective randomized study,” pages 675-679, Copyright 2007, with permission from Elsevier.
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categorical (P � .51) variable.33 Patients
at the Medical University of South
Carolina (Charleston, SC) with BMI of
less than 20, who underwent cystec-
tomy from 2001 to 2004, did poorly,
possibly reflecting cachexia in very 
ill patients at the time of surgery 
(T. E. Keane, unpublished data, 2008).

Radiation has been used as an
alternative. A randomized study eval-
uated the role of radiation therapy in
2 groups of patients with T1, grade 3
bladder cancer.34 In group 1, 77 patients
were randomized to observation after
primary resection or radiation ther-
apy. A second group of 133 patients

were randomized to intravesical ther-
apy or radiation therapy. For both
overall and progression-free survival,
intravesical therapy appears some-
what better than radiation, although
not statistically significant (P � .2).
In the radiation versus observation
alone group, overall survival is essen-
tially identical (P � .95), as is pro-
gression-free-survival (P � .6). This
study provides evidence that radio-
therapy does not prevent or delay the
incidence of progression to muscle in-
vasive disease.34 

Conclusions
Early (non–muscle-invasive) bladder
cancer affects approximately 500,000
people in the United States. Most
will experience recurrent disease
and have a smaller but significant
risk of progression and death. Effec-
tive therapy requires reliable tumor
staging. Intravesical BCG remains
the gold standard both for primary
induction and maintenance, but pa-
tients who prove refractory to BCG
or who have tumor recurrence after
1 or more inductions need careful
assessment and consideration of ap-
propriate salvage therapies. At this
time, intravesical chemotherapy reg-
imens are suboptimal, though the
addition of interferon to primary
BCG induction or to salvage regi-
mens has been successful in selected
patients. Among those with CIS, val-
rubicin is the only FDA-approved
agent for salvage therapy use in pa-
tients who have failed BCG therapy.
Response rates in heavily pretreated
patients are approximately 20%.
Further research is needed to iden-
tify more effective salvage therapies
for patients with BCG-refractory
disease. At the present time, once
refractory disease has been identi-
fied, prompt cystectomy appears to
convey the best long-term disease-
free survival.
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Figure 5. Overall (A) and progression-free (B) survival of patients without (a) or with (b) vascular, lymphatic, or
perineural invasion. Reprinted from Urology, Volume 65, Hong SK et al, “Do vascular, lymphatic, and perineural
invasion have prognostic implications for bladder cancer after radical cystectomy?” pages 697-702, Copyright
2005, with permission from Elsevier.
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Main Points
• Early (non–muscle-invasive) bladder cancer affects approximately 500,000 people in the United States. Most will experience

recurrent disease and have a smaller but significant risk of progression and death.

• Intravesical bacillus Calmette-Guérin (BCG) is the gold standard for primary induction and maintenance, but patients refractory
to BCG or who have tumor recurrence need assessment for appropriate salvage therapies.

• Intravesical gemcitabine is safe, but its usefulness for BCG-refractory patients is unclear.

• For patients with carcinoma in situ who have failed BCG therapy, valrubicin is the only US Food and Drug Administration–
approved agent for salvage therapy.

• Once refractory disease has been identified, prompt cystectomy appears to convey the best long-term disease-free survival.
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