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Abstract

Non-muscle invasive bladder cancer (NMIBC) is a heterogeneous
population of tumours accounting for 80% of bladder cancers.
Over the years, the management of this disease has been chang-
ing with improvements in results and outcomes. In this review,
we focus on the latest updates on the management of NMIBC. 

Can Urol Assoc J 2010;4(1):56-64

Résumé

Le  cancer de la vessie sans envahissement musculaire est un
groupe hétérogène de tumeurs représentant 80 % des cancers de
la vessie. Au fil des années, la prise en charge de cette maladie a
évolué, et les résultats et issues thérapeutiques se sont améliorés.
Dans l’article qui suit, nous présentons les plus récents développe-
ments dans la prise en charge de ce type de cancer.

Introduction 

Urothelial cancer (UC) of the bladder is the second most
common genitourinary malignancy, with over 60 000 new
cases annually in the United States and more than 13 000
deaths from the disease per year. Bladder cancer is the fourth
most common male cancer accounting for 7% of all can-
cers and the eighth highest cancer-related mortality rate in
American men.1 Risk factors that have been associated with
bladder cancer include smoking, chronic inflammatory
changes in the bladder (due to persistent bladder stones,
recurrent urinary tract infections, indwelling catheters, or
schistosomiasis), and chemotherapeutic exposure, such as
cyclophosphamide.2-7 Other risk factors include pelvic irra-
diation, occupational exposure to chemicals from the aro-
matic amines family and chronic phenacetin use.8-11

Non-muscle invasive bladder cancer (NMIBC) accounts
for about 80% of all bladder cancers;12 Ta bladder cancer
accounts for most of NMIBC (60%) where T1 and Tis (car-
cinoma in situ [CIS]) account for 30% and 10%, respec-
tively. The actual prevalence of NMIBC is 10 times its inci-
dence creating a major economic burden on health-care

systems.13 As measured on the basis of cumulative per patient
cost from diagnosis until death, bladder cancer is the most
expensive to treat. This review will focus on the contem-
porary management of NMIBC.

Factors influencing progression and recurrence

Stage and grade 

The overall rate of recurrence for NMIBC is 60% to 70%,
and the overall rate of progression is 20% to 30%.14,15 Ta
tumours (which are mostly low grade) rarely progress to a
higher stage, but they tend to recur. High-grade Ta tumours
account for only 2% to 9% of all cases of NMIBC.16,17

Holmang and colleagues demonstrated that low-grade Ta
tumours had a recurrence of 70%, with a progression of
only 2%.18 Heney and colleagues showed that the risk of
progression to muscle invasion is strongly associated with
tumour grade.12 The risk of progression for Ta tumour was
2%, 11%, and 45% for grades 1, 2 and 3, respectively.19

When stratified by stage, tumour grade continues to corre-
late with progression and mortality. Most subsequent stud-
ies suggested grade is a better prognostic indicator of pro-
gression and mortality than recurrence.20-23 However,
recurrence is still a significant challenge since 60% to 90%
of NMIBC will recur if treated by transurethral resection
(TUR) alone.24

T1 tumours represent a different entity. Some respond
to conservative measures and behave in a non-lethal fash-
ion, while others are more aggressive and tend to progress
to muscle invasion and even metastasis. T1 tumours are
mostly high grade with a higher potential for progression
and death. When treated with TUR alone, T1 tumours have
a high risk of progression to muscle invasion.16,25,26 T1G3
tumours progress in more than 50% of cases; deaths from
disease occur in 25% of patients in the first 5 years and in
10% of patients between 5 to 15 years.27 Carcinoma in situ
is mostly concomitant. Recurrence of NMIBC has been found
to increase from 43% to 73% with concomitant CIS.28 In
addition, whether the cancer is primary or concomitant
CIS, 50% progress to muscle invasion and 20% of patients
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will ultimately die of metastatic disease if they are treated
conservatively.29-31

Other factors 

Tumour multiplicity has been shown to be an important fac-
tor in NMIBC recurrence and progression.16,32,33 Herr sug-
gested multifocality to be the most predictive factor of recur-
rence.34 Size also influences tumour progression with rates
of 9% for tumours less than 5 cm and 35% for tumours more
than 5 cm.16 However, size can also impact in tumour recur-
rence.35 Other studies have used a 3-cm size cut-off for
prognostication. Furthermore, the duration from TUR to first
recurrence and frequency of previous recurrences dramati-
cally influences the risk of tumour recurrence. Fitzpatrick
and associates studied over 400 patients with Ta tumour.36

Of the patients with no recurrence at first follow-up cys-
toscopy, 79% had no recurrence on subsequent follow-up.
However, in patients with recurrence at 3 months, only 10%
were without any recurrence during the 1-year follow-up.
Lymphovascular invasion and the histological type of NMIBC
also have a significant impact on outcome. With lympho-
vascular invasion, the death rate can be as high as 50%.16,37,38

Divergent histology, such as micropapillary variant of TCC,
has been shown to have poor response to conservative strate-
gies with death rates reaching 50% at 5 years.39

Using 6 clinicopathologic parameters (grade, stage, tumour
size, prior recurrence rate, presence of concomitant CIS
and number of tumours), the probability of recurrence and
progression of NMIBC can be calculated with risk tables
provided by the European Organization for Research and
Treatment of Cancer (EORTC). These tables were devel-
oped and based on individual patient data from 2596 patients
diagnosed with Ta/1 tumours who were randomized in 7
EORTC trials (www.eortc.be/tools/bladdercalculator). In
general, patients with NMIBC can be stratified into low risk
disease (solitary, low grade Ta lesion, less than 3 cm), inter-
mediate (greater than or equal to 3 cm, multiple, or multi-
recurrent low-intermediate grade tumours), and high-risk
disease (high-grade Ta, T1 tumours or CIS).40

Management

The primary goal in managing patients with NMIBC is to
completely remove the tumour and control the unpredicted
risk of recurrence and progression to muscle invasion or
distant metastasis. 

TURBT

Transurethral resection of bladder tumour (TURBT) is the
first and gold standard treatment option for NMIBC.
Transurethral resection of bladder tumour eradicates all visi-

ble tumours and provides tissue for pathological analysis
and determination of histological type, grade and depth of
invasion. The quality of the initial TURBT specimen is
extremely important.41 Complete resection of the tumour,
including areas of suspected CIS and abnormal areas in the
prostatic urethra and bladder neck, should be performed.
Detrusor muscle should be included in the specimen to rule
out T2 disease and minimize the risk of under-staging. High-
grade tumours lacking detrusor muscle in the initial resec-
tion specimen are subsequently associated with residual tumour
or muscle invasive disease in up to 50% of cases.42-44

Second TURBT 

Restaging TUR provides more tissue for pathologic exami-
nation and better staging as well as insight into the biol-
ogy of the disease.41,45 Herr reported 75% of patients who
underwent repeat TURBT in 2 to 6 weeks after initial resec-
tion had residual tumour. Forty-four percent of them were
found to have T1 or muscle invasive tumour. In patients
with T1G3, re-TUR upstaged tumours to T2 disease in 49%
of patients if muscularis propria was not present in the spec-
imen compared to 14% upstage if the initial TUR showed
benign muscularis propria.43 Similarly, Zurkirchen and col-
leagues found that, in a study involving 214 patients with
NMIBC undergoing repeat TURBT 4 to 6 weeks after the
initial resection, persistent residual tumour was found in
27% of initial Ta and 37% of initial T1 tumours.46 One
recently reported series on re-staging TURBT for T1 blad-
der tumours demonstrated that residual T1 tumour was pres-
ent in 15% to 53% of cases, and another 4% to 29% were
upstaged to muscle invasion.41 Re-staging TURBT improves
the quality of resection and helps to locally control the dis-
ease. After 5 years follow-up of 124 patients, 63% of patients
who underwent a second TURBT had tumour-free blad-
ders compared with 40% after a single TURBT. Progression
to muscle invasion was observed in only 2 (3%) patients
after a re-staging TURBT.47 Lastly, re-staging TURBT of high-
risk NIMBC has also been shown to improve the initial
response to BCG therapy.48 Based on ample evidence, we
recommend re-staging TURBT 4 to 6 weeks after the initial
resection for all patients with T1 tumours, particularly when
there is inadequate or no muscularis propria in the speci-
men. This will help to remove all residual tumours, improve
accuracy of staging, improve response to BCG therapy,
reduce the frequency of recurrence, and potentially delay
tumour progression.47

Fluorescence cystoscopy

White light cystoscopy misses up to 20% of tumours.49 Since
50% to 70% of superficial bladder cancers recur, efforts
concentrated on better detection techniques. Fluorescence
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cystoscopy has been shown to reduce recurrence rates after
diagnosis.50,51 This is performed by pre-instilling 5-aminole-
vulinic acid or hexylaminolaevulinate in the bladder 30 to
60 minutes prior to using ultraviolet/blue light cystoscopy.
The substance accumulates in malignant cells, which can
be easily identified with blue light cystoscopy. A study by
Denzinger and colleagues showed that with fluorescence
cystoscopy residual tumour rate was 4.5% compared to
25.2% with white light cystoscopy, and the recurrence free
survivals for fluorescence cystoscopy and white light cys-
toscopy at 8 years were 71% and 45%, respectively.52 False
positive results were associated with previous TURBT, intrav-
esical therapy, or nonspecific inflammation.53 Recently a
phase III multicentre study by Grossman and colleagues
compared fluorescence and white light cystoscopy.
Fluorescence cystoscopy detected at least 1 more Ta and
T1 papillary tumour than the white light cystoscopy in
approximately a third of the patients with such tumours.54

However, whether blue light cystoscopy will affect long-
term recurrence-free survival requires further investigation.

Follow-up 

Although there are no prospective studies to identify an
optimal surveillance protocol, a commonly used follow-
up strategy includes cystoscopy and urine cytology every
3 months for 2 years, then every 6 months for the second
2 years, then yearly thereafter. Patients with a primary, soli-
tary, low-grade Ta tumour may have less frequent cysto-
scopic examination (3 and 9 months, then annually there-
after). Annual upper tract imaging is recommended for
patients with intermediate and high-risk NMIBC. Any recur-
rence resets the clock in the follow up schedule. Random
and/or directed biopsies at the first 3 month follow-up visit
may be performed for those high-risk patients. Any suspi-
cious or positive cytology requires repeat biopsy. If nega-
tive, ureteral washings and radiological upper tract assess-
ment with biopsy of the prostatic urethra should all be
performed, as 20% of previously aggressive bladder can-
cer relapses outside the bladder.55

Intravesical therapy 

Intravesical therapy can be either chemotherapy or
immunotherapy and is either therapeutic (treatment of CIS
or residual non-visible tumour), prophylactic (prevention
of recurrence and progression of disease) or adjuvant in
the immediate postoperative setting.

Chemotherapy 

Single immediate postoperative instillation

Most patients with NMIBC will develop recurrences with a
significant number recurring 3 months following TURBT.
Incomplete TUR or tumour cell implantation post-TUR has
been implicated to be responsible for the high recurrences at
3 months. As such, several studies have evaluated the role of
a single postoperative intravesical instillation of chemother-
apy. The commonly used intravesical chemotherapeutic agents
are doxorubicin, epirubicin and mitomycin C (MMC). Sylvester
and colleagues performed a meta-analysis of 7 randomized
trials (n = 1476) on the outcome of TUR alone versus TUR
plus 1 immediate postoperative instillation of intravesical
chemotherapy.56 Over a median follow-up of 3.4 years, patients
who received 1 immediate instillation had recurrence rate of
37% compared with 48% of patients who had TUR alone.
The benefit was more pronounced for patients with single low-
grade papillary tumour compared with patients with multiple
tumours. Another meta-analysis from the American Urological
Association that focused only on MMC as a single instillation
has demonstrated a reduction of the recurrence rate from 50%
to 33% at 5 years. The efficacy of the immediate postopera-
tive instillation is within 6 hours from the time of TUR and
significantly decreases if given beyond 24 hours.57 Immediate
postoperative instillation of chemotherapeutic agent is recom-
mended for all patients with NMIBC after TURBT. In patients
who are planned to be treated with bacillus Calmette-Guerin
(BCG), the use of an immediate postoperative instillation of
chemotherapy is optional as its benefit in this situation is less
clear. Overall, long-term recurrence reduction is similar (about
15%) between the different chemotherapeutic agents. 

The evidence does not support differences in efficacy
between the various chemotherapeutic agents when used
in the postoperative setting; however the toxicity profiles
among the agents are different. Mitomycin C is more com-
monly used in North America due to its decreased toxic-
ity; since the molecule has a high molecular weight, absorp-
tion and myelosuppression due to MMC is uncommon.
Patients with suspected bladder perforation should not receive
an immediate instillation as severe complications have been
reported in this setting.58-60 The efficacy of MMC is depend-
ent on the concentration at which the drug is administered.
The dose commonly used is 40 mg in 40 mL of saline or
water. Recently, Au and colleagues published a phase III,
randomized trial that showed superiority and prolonged
median time to recurrence (29.1 vs. 11.8 months, p = 0.005)
with an “optimized” MMC administration which consisted
of a period of dehydration (no fluids for 8 hours prior to
treatment), urinary alkalinization, confirmation of complete
bladder drainage prior to instillation and a higher MMC
concentration (40 mg in 20 mL of water).61
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Induction and maintenance intravesical chemotherapy 

Patients with multiple or recurrent low-grade Ta disease
will benefit from induction chemotherapy followed by main-
tenance therapy. There are no published trials that directly
compared induction course of MMC to MMC induction with
maintenance therapy; however a current meta-analysis 
suggested that long-term maintenance therapy enhances
the effectiveness of MMC induction in preventing recur-
rences.62 Two meta-analysis assessing the impact of intrav-
esical chemotherapy in primary and recurrent NMIBC
demonstrated a reduction in recurrences with the use of
chemotherapy; the benefit appeared to be more significant
when at least 1 to 2 years of maintenance therapy was
used.63,64 Optimal maintenance dose, schedule and dura-
tion remain unclear. Importantly, none of the studies incor-
porated the “optimized” administration of MMC which has
been shown to significantly influence the drug’s efficacy
in a phase III trial. Furthermore, none of the trials directly
compared MMC maintenance therapy to a single immedi-
ate postoperative instillation. Meta-analysis of 22 random-
ized, prospective studies evaluating the role of intravesical
chemotherapy for NMIBC did not show any benefit in reduc-
tion of progression rates compared to TURBT alone.65

Intravesical gemcitabine and docetaxel have been studied
but there is insufficient evidence to support its superiority
over the currently used intravesical chemotherapeutic agents.

Immunotherapy

Bacillus Calmette-Guerin is a live attenuated vaccine devel-
oped against tuberculosis and was noted to have an anti-
neoplastic effect by Pearl in 1929.66 Work by Zbar and col-
leagues,67 published in 1972, suggested that the anticancer
effect of BCG would be optimal under the following con-
ditions: localized tumours, minimal tumour burden and
the presence of direct contact between tumour cells and
BCG. In the mid-1960s, Coe and Feldman68 demonstrated
that the bladder is able to mount a delayed-type hypersen-
sitivity response to an antigenic challenge and therefore
might be an ideal organ for immunotherapy. In 1976, Morales
and colleagues69 projected the conditions of Zbar and col-
leagues67 to superficial bladder cancer and treated 9 patients
with Ta/T1 tumours. The first controlled trial confirming
the efficacy of BCG was reported by Lamm and colleagues
in 1980.70 It has since been shown to be the most effec-
tive agent for the treatment of NMIBC, especially CIS.71 In
1990, BCG was approved by the Food and Drug
Administration (FDA) for the treatment of CIS of the blad-
der. Since then, BCG immunotherapy has emerged as the
standard against which all newer therapies are compared.

Efficacy

In patients with NMIBC, BCG reduces the risk of tumour
recurrence and progression, increases disease-free interval
and prolongs survival. Six controlled trials carried out from
1985 to 1996 showed that BCG decreases recurrence rates
from 67% to 29%.72-78 Six meta-analyses compared BCG
with intravesical chemotherapy; all of them except 1 meta-
analysis79 showed superiority of BCG over chemotherapy
in terms of decreasing recurrence.79-84 The effect of BCG
on tumour progression has been investigated by Herr and
colleagues in 3 randomized trials, each of which demon-
strated a significant reduction in disease progression to mus-
cle invasion or metastasis.74,75,85 In one study, Herr and
colleagues evaluated 86 patients with high-risk NMIBC. In
patients treated with BCG, the mortality rate decreased from
32% to 14%, and the rate of disease progression decreased
from 35% to 28%.85 Although this advantage diminishes
after 15 years follow up,86 BCG remains the only intravesi-
cal agent to have any effect on progression rates in patients
with bladder cancer. Sylvester and colleagues carried out
a meta-analysis of 24 trials on 4863 patients comparing
TUR plus intravesical BCG with TUR alone or TUR plus
treatment other than BCG.80 With a median follow-up of
2.5 years, there was a statistically significant (27%) reduc-
tion in the odds of progression for patients who received
BCG compared with the control group (9.8% vs. 13.8%,
respectively). Lastly, although BCG can treat residual unre-
sected cancer with some reports demonstrating response
rates as high as 35% to 84%, BCG should not be a substi-
tute for a complete surgical resection.87

Bacillus Calmette-Guerin is the treatment of choice for
primary, secondary and concomitant CIS. The average com-
plete response rate to BCG among several series that included
more than 1000 patients with CIS was over 70%.30 In con-
trast, the average complete response rate to chemotherapy
is less than 50% (53% for MMC).88 In 2005, Sylvester and
colleagues reported their analysis of 12 different random-
ized trials that included patients with CIS. They compared
BCG with different intravesical chemotherapy regimens.89

There was a 68% versus a 48% complete response rate
with BCG versus chemotherapy, respectively. The overall
disease-free rates over a median follow up of 3.75 years
were 51% versus 27% for BCG versus chemotherapy, respec-
tively. Similarly, another meta-analyses of 9 randomized
trials involving 700 patients with CIS evaluating BCG ver-
sus chemotherapy for the treatment of CIS, also by Sylvester
and colleagues, showed complete response rates of 68.1%
with BCG and 51.5% with chemotherapy.84 In the largest
study of these meta-analyses, the median duration of com-
plete response with BCG was about 5 years, whereas less
than 20% of patients treated with chemotherapy remain
disease-free long term.88 Takenaka and colleagues found
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that with 8 weekly instillations of BCG in 185 patients with
primary, concomitant or secondary CIS, there was an over-
all response of 86.6%, a 5-year progression-free survival
rate of 78.5%, and a 5-year recurrence-free rate of 66%.90

Most recurrences and progression occur within the first 
5 years.91 Non-responders of BCG therapy at 6 months have
a higher risk of progression (greater than 90%), and these
patients should be counselled for an early cystectomy.92

In agreement with the Canadian Urological Association
guidelines, BCG is the standard of care following TURBT
for high-risk NMIBC. Patients with intermediate risk NMIBC
are recommended to receive either intravesical induction
course with chemotherapy or BCG followed by mainte-
nance. Patients with NMIBC who fail intravesical chemother-
apy may benefit from BCG treatment. It is not recommended
for muscle-invasive tumours, as up to 77% of such patients
will develop systemic disease when treated with BCG.93

Treatment schedules 

Bacillus Calmette-Guerin is given no earlier than 2 weeks
from TURBT to avoid systemic side effects. Treatment sched-
ules have not been established, but most experts agree that
6 weekly inductions is not enough.94 A second induction
has shown additional benefit of about 25% when used for
prophylaxis and 30% when used for CIS,94,95 but this is
inferior to the additional 67% response rate seen in patients
with CIS who are treated with maintenance therapy. Lamm
and colleagues randomized patients with intermediate/high-
risk NMIBC to receive 6 weekly inductions with BCG ver-
sus 6 weekly inductions followed by maintenance (3 weekly
cycles at 3 months and 6 months then every 6 months up
to 3 years). Patients receiving maintenance therapy com-
pared to those who did not receive maintenance showed
an improved median recurrence-free (77 vs. 35.7 months)
and progression-free survival.96 In a meta-analysis of 24
trials with 4863 patients, Sylvester and colleagues demon-
strated the superiority of BCG over intravesical chemother-
apy; however the significant impact of BCG on disease pro-
gression was significant only in the trials that used
maintenance therapy (p = 0.00004, odds ratio [OR] 0.63).80

Similarly, Bohle and colleagues had similar conclusions in
their meta-analysis of 9 trials where 1328 patients with
NMIBC treated with adjuvant MMC compared to 1421
patients treated with adjuvant BCG.81,83 With a median fol-
low-up of 26 months progression rates with adjuvant MMC
compared with adjuvant BCG were 46.4% and 9.4% ver-
sus 38.6% and 7.7%, respectively (p = 0.08, OR 0.77).
When only including trials using maintenance, the differ-
ence in progression rates became significant (p = 0.02, 
OR 0.66).

Collectively, BCG has shown to be better than intravesi-
cal chemotherapy in reducing recurrence, but undoubtedly

superior in reducing progression. We recommend BCG induc-
tion and maintenance for intermediate- and high-risk patients
according to the Southwest Oncology Group study (SWOG)
6+3 protocol for 3 years. However, BCG treatment is lim-
ited by its side effects. In the SWOG trial where patients
were randomized to BCG maintenance therapy, 5% of patients
stopped during induction, 20% stopped during maintenance
and only 16% completed the 3-year maintenance sched-
ule.96 Lower-urinary-tract symptoms occur in up to 90% of
patients and are more common after the third dose. These
side effects may be treated symptomatically with anticholin-
ergics, acetaminophen or phenazopyridine hydrochloride.
In patients with increasing irritative symptoms, the BCG
dose can be reduced. In a recent randomized prospective
trial with a median follow-up of 61 months, patients treated
with the reduced dose of BCG (27 mg) had a significant
reduction in treatment toxicity without significant difference
in efficacy (recurrence or progression) compared to those
treated with the standard dose (81 mg).97 Another study
done by Ojea and colleagues compared the recurrence rate
and toxicity profile of three groups of patients.98 Patients
were receiving either 30 mg MMC, one-third the standard
BCG dose (27 mg), or one-sixth the standard BCG dose.
The lowest recurrence rate was in the patient group receiv-
ing one-third the BCG dose, and toxicity was less in the
one-third and one-sixth BCG dose groups compared to the
standard BCG dose, but was still higher than the MMC group.
Other studies reported similar findings and demonstrated
significant reduction in side effects with reducing BCG dose
without affecting overall efficacy.76,99,100 The only excep-
tion to this may be when treating BCG-naïve patients who
have no previous exposure to the mycobacterium or have
not been vaccinated with BCG. Morales and colleagues have
shown that dose reduction is associated with decreased effi-
cacy in North American patients and they have hypothe-
sized that a lower immune response may be induced in
patients who do not have previous exposure or inoculation
with tuberculosis.101 A recent study by Colombel and col-
leagues showed that administration of ofloxacin with BCG-
increased tolerance, decreased the incidence of moderate
to severe side effects and improved compliance.102

BCG failure 

BCG failure is defined as the presence of high-grade NMIBC
at 6 months from time of TURBT (or at 3 months if the ini-
tial tumour is T1G3/T1 high grade) or any worsening of the
disease (higher grade, stage, number of recurrences or appear-
ance of CIS) while on BCG therapy despite initial response
to BCG.103 These patients should be strongly considered for
radical cystectomy as disease-specific survival of patients
with BCG failure who undergo early cystectomy before pro-
gression to muscle invasion is 80% to 90% at 5 years and
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falls to 55% once the disease progresses to muscle inva-
sion.104-106 Herr and colleagues compared outcome of patients
with NMIBC who received a radical cystectomy due to recur-
rence of disease within 2 years from initial BCG therapy with
outcome of patients who received radical surgery after 
2 years; early radical cystectomy was associated with signif-
icantly improved survival in patients with non-muscle inva-
sive recurrence as well as muscle-invasive recurrence. Factors
predicting treatment failure with increased risk of progres-
sion to muscle invasion include large multifocal high-grade
Ta, T1 tumour with concomitant CIS, presence of lympho-
vascular invasion, prostatic urethral involvement or non-
responders at 6 months from TURBT.107,108 Although cys-
tectomy is a major procedure with documented morbidity,
with improved surgical technique and the existence of large
oncology specialized centres these complications are signif-
icantly minimized. In addition, orthotopic reconstructive sur-
gery has influenced urologists and patients towards an ear-
lier cystectomy with reduced reluctance to such surgery.109-111

For patients who refuse surgery or who are poor surgi-
cal candidates other treatment options with reasonable results
have been tested. When intravesical chemotherapy fails,
switching to BCG has been shown to be successful. In con-
trast, chemotherapy is ineffective in achieving a disease-
free state in BCG failures.112 In patients with NMIBC treated
with an induction course of BCG (without maintenance)
and then later developed recurrence of disease, a second
induction course may achieve up to 30% to 50% response
rates.95,113 Beyond 2 induction courses with BCG is not
recommended, as there is a 7% actuarial risk of progres-
sion with each additional course.114 Valrubicin is approved
by the FDA for the treatment of BCG-refractory CIS in patients
who either refuse or cannot undergo radical cystec-
tomy.115,116 Gemcitabine has initially been shown to have
promising results in the context of BCG failure.117-119 In
patients with BCG-refractory disease, gemcitabine had a
75% recurrence-free rate in patients with intermediate risk
NMIBC and 44% in those with high-risk disease. However,
complete response is poor after longer follow-up; Dalbagni
and colleagues showed that 2 out of 30 patients maintained
complete response at 2 years.120

Interferon-alpha 2b has been shown to be inferior to
BCG and chemotherapy when used alone as the primary
therapy for NMIBC.121,122 However, the combination of
interferon and BCG yields better efficacy. In a recent large
multicentre phase II trial, 467 BCG-failure patients received
low-dose BCG and interferon alpha 2b and another 536
BCG-naïve patients received standard dose BCG with inter-
feron alpha 2b.123 After a median follow-up of 24 months,
45% and 59% of patients in the BCG-failure and BCG-naïve
groups were disease-free. In addition, the combination ther-
apy in the BCG-failure group was associated with reduced
toxicity by 50%.124

Device-assisted therapy

Improving the delivery of the intravesical agent using device-
assisted methods may improve efficacy. Thermotherapy
works by inducing bladder wall hyperthermia via an energy-
delivering unit in the tip of a special catheter; the bladder
wall is warmed up to 42ºC to 43ºC. Thermotherapy was
studied in combination with intravesical instillations of MMC
(thermochemotherapy).61,125 Van der Heijden and colleagues
reported on the use of thermochemotherapy in 90 patients
with intermediate- and high-risk NMIBC and showed recur-
rence rates of 14.3% and 24.6% after 1 and 2 years fol-
low-up, respectively. In patients who failed BCG, ther-
mochemotherapy was associated with reduced recurrence
rates.126 Witjes and colleagues studied 57 patients with CIS
treated with 6 to 8 weekly and 4 to 6 monthly sessions of
MMC thermochemotherapy and observed a 94% complete
response.127 Although the results are promising with ther-
mochemotherapy, longer follow-up and better assessment
of toxicity are needed before embarking on such therapy.

Di Stasi and colleagues have studied the impact of elec-
tromotive MMC. They compared patients treated with MMC
only, MMC combined with electromotive delivery, and BCG
in 108 high-risk patients.128 Complete response rates were
31%, 58% and 64%, respectively after 6 months follow-
up. Side effects with electromotive delivery were higher
than passive MMC delivery but less than BCG. In another
study, Di Stasi randomized 212 patients with stage T1 blad-
der cancer into 2 groups;129 one group was receiving BCG
alone and the other group receiving sequential BCG and
electromotive MMC. Both groups received induction and
maintenance therapy. At a mean follow-up of 88 months,
patients treated with BCG plus electromotive MMC were
associated with disease-free survival of 69 months versus
21 months in patients treated with BCG alone. Moreover,
there was a lower recurrence rate (41.9% vs. 57.9%), lower
progression rate (9.3% vs. 21.9%) and lower disease-
specific mortality (5.6% vs. 16.2%) with the combination
therapy. These studies are exciting and warrant further val-
idation in other centres to evaluate such combination ther-
apy in this select patient population.

Conclusion 

Non-muscle invasive bladder cancer remains a significant
urologic oncologic challenge and a significant economic
burden on the health-care system. Repeat TURBT is gain-
ing widespread importance in the evaluation of high-risk
NMIBC. Bacillus Calmette-Guerin remains the standard ther-
apy against which all new intravesical therapies are com-
pared. Early cystectomy should be considered in patients who
fail BCG. New investigational methods, such as fluorescence
cystoscopy and novel intravesical drug combinations, are
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under investigation to optimize the outcome and manage-
ment of patients with NMIBC.
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