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Abstract

Up to 40% of patients with non-muscle-invasive bladder cancer
(NMIBC) will fail intravesical bacillus Calmette-Guérin (BCG)
therapy. There is unfortunately no current gold standard for sal-
vage intravesical therapy after appropriate BCG treatment. Indeed,
outcomes are at best suboptimal. The vast majority of low-grade
NMIBC are prone to recur but very rarely progress. Failure after
intravesical BCG in these patients is usually superficial and low-
grade. At the other end of the spectrum, failure to respond to BCG
in high-risk T1 bladder cancer and/or carcinoma in situ (CIS or
TIS) is more problematic, since those tumours often have the poten-
tial to progress to muscle invasion. In these cases, radical cystec-
tomy remains the mainstay after BCG failure. With appropriate
selection, certain patients who “fail” BCG (but with favourable
risk factors) can be managed with intravesical regimens, includ-
ing repeated BCG, BCG plus cytokines, intravesical chemotherapy,
thermochemotherapy or new immunotherapeutic modalities. In
this review, reasons explaining BCG failure, how to define BCG
failure, optimal risk stratification and prediction of response and
management of BCG failures are discussed.
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Introduction and issues

The choice of an appropriate course of action following
the failure of intravesical bacillus Calmette-Guerin (BCG)
treatment is a controversial management issue for both
patients with non-muscle-invasive bladder cancer (NMIBC)
and their physicians. It represents a frequent dilemma, since
approximately 30% to 40% of patients do not respond to
this therapy.1,2 Treatment options should be divided between
those patients with low-grade disease who do not respond
to treatment and those with high-grade disease and/or
progress who do not respond, the latter being associated
with poor prognosis. Although grouped under the same ter-
minology, NMIBC consists of 2 biologically different dis-
eases. Most low-grade NMIBC are likely to recur but very
rarely progress. Failure after intravesical BCG in these patients
is usually superficial and low grade. At the other end of
the spectrum, failure to respond to BCG in high-risk T1
bladder cancer and/or carcinoma in situ (CIS or TIS) is more

problematic, since these tumours often progress to muscle
invasion.3

The European Association of Urology (EAU) guidelines
on bladder cancer recommend BCG for intermediate-risk
patients for whom intravesical chemotherapy is unsuccess-
ful and as the first treatment choice in high-risk patients.3

However, the EAU guidelines recommend intravesical
chemotherapy in low-risk patients because of an enhanced
toxicity profile.
In North America and Canada, many urologists admin-

ister BCG as a first-line of defence in low-grade disease.4

BCG failure usually carries a risk of recurrence but rarely
of progression. For low-grade failure, intravesical chemother-
apy is a valid option.1 This scenario is different from that
where BCG intravesical therapy is unsuccessful in high-
risk T1 disease and/or CIS, where a risk of progression may
sometimes reach 50%.1,2 Controversy exists over the most
appropriate treatment for high-risk superficial bladder can-
cer1 (stage T1, grade G3 or the new classification of high
grade).2,3 Immediate cystectomy offers the best chance for
survival but may be associated with impaired quality of life
(QOL) compared with conservative therapy. A second option
is administration of BCG. Responders to BCG retain their
bladder and are spared cystectomy and its associated com-
plications, thereby maintaining their QOL. When BCG fails,
even as new drugs and therapeutic modalities are investi-
gated and experience with a second BCG regimen and com-
bination immunotherapy increases, there may be a natural
tendency to delay definitive local therapy and therefore
expose patients to a greater risk of progression to invasive
and potentially metastatic disease.5 The concern is that a
physician may wait too long to recommend cystectomy.
Recent data suggest that when cystectomy is performed fol-
lowing conservative attempts in cases of high-risk NMIBC,
the 5-year postoperative survival rate is lower than reported
in recent studies, especially when cystectomy is performed
on a patient with disease that has progressed to T2, as
opposed to patients with T1 NMIBC.5

Kulkarni and colleagues recently evaluated 2 treatment
strategies for high-risk T1G3 bladder cancer using a decision-
analytic Markov model6 as follows: (1) Immediate cystec-
tomy with neobladder creation versus (2) conservative man-
agement with intravesical BCG and delayed cystectomy in
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individuals with resistant or progressive disease. The authors
demonstrated that younger patients with high-risk T1G3
bladder had a greater life expectancy and QOL following
immediate cystectomy.6 The decision to pursue immediate
cystectomy versus conservative therapy could be based on
discussions that consider patient age, comorbidity and indi-
vidual preference. Patients over the age of 70 or those who
place high value on bladder preservation may benefit from
a more conservative initial therapeutic approach.
Conversely, in a large series of primary high-grade T1

patients from Toronto and Rotterdam (n = 136) that were
managed conservatively and followed for more than 5 years
(median 6.5 years), progression was observed in 30% of
cases but the remaining 70% did not progress.7 These obser-
vations highlight some of the dilemmas surrounding the
management of high-risk NMIBC and BCG failure.

Reasons for BCG failure

There are various factors that may explain BCG failure.
Although it is not the scope of this review, these may include:

Insufficient or excess BCG. BCG is an immunotherapy
in which a TH1-type response is usually driven both locally
in the bladder and in the peripheral circulation, with the
production of IL-2, IFN-g, IL-12 and IL-18 among other
cytokines.8 The net effect of chemokine signals is an esca-
lating recruitment of monocytic and granulocytic leuko-
cytes into the bladder with each successive weekly BCG
instillation. When an important and effective TH1 cellular
response has been triggered (which plays a key role), cel-
lular activation leads to amplification of effector cells capa-
ble of eliminating bladder tumour cells and producing
cytokines to regulate immune response. Several lines of
evidence suggest that insufficient BCG as well as excess
quantities of BCG may impair BCG efficacy. Low BCG doses
lead to an almost exclusively cell-mediated Th1 response.
In contrast, higher doses induce a mixed TH1/TH2 response.9

Similar to what is observed after BCG vaccination, waning
immunity might not be due to induction of insufficient TH1
immune activity, which is necessary for BCG activity, but
rather to the presence of other mechanisms that undermine
the efficacy of the TH1 response, rather than other inap-
propriate TH2 responses when large quantities of BCG are
administered. Previous exposure to mycobacteria (specifi-
cally, environmental bacteria) may play a role. Assessment
of the immune reactivity against mycobacterial antigens
(BCG is a mycobacteria)—which is rarely if ever assessed
in patients with NMIBC—may also be of significance in
determining an appropriate BCG dose.10 Although it is well-
established that some patients fail to respond because they
did not receive enough BCG (often because of tolerability
issues), it is also likely that some patients receive too much
BCG. Recently, low doses (sometimes one-tenth or even

one-thirtieth of the dose) have been proposed for mainte-
nance therapy.

Premature evaluation

Occult invasive or metastatic disease. Micrometastatic dis-
ease diagnosis is notoriously suboptimal. Patients with NMIBC
may already harbour micrometastatic disease. The long-
term outcome of patients initially receiving cystectomy at
the T1 stage suggests that the prevalence of micrometastatic
disease might often be underappreciated.11

Failure of BCG contact with the target

Gradual waning of the immune response. Intravesical BCG
instillations induce a transient (less than 6 months) periph-
eral immune activation against BCG antigens. Reactivation is
observed in most cases after additional BCG courses. The
absence of long-lasting immune activation after a single 
6-week course of BCG could be related to the increased clin-
ical efficacy observed with BCG maintenance instillations.12,13,14

Inadequate immune response. There is strong evidence
that the success of BCG therapy might be due to a prefer-
ential induction of a TH-1 response (detected in the urine
by analysis of relevant cytokines).15,16 Although somewhat
controversial, TH-2 responses detected either in the periph-
eral circulation or locally in the bladder are associated with
poorer outcomes and might explain failure to respond to
BCG therapy.17  

Natural resistance-associated macrophage protein
(NRAMP1) gene polymorphisms. The NRAMP1 gene has
been implicated in susceptibility to infectious diseases and
in response to BCG. Data suggest implication of the NRAMP1
gene in bladder cancer recurrence and response to BCG.18

Unresponsive tumour. Many recent investigations have
determined whether biological markers might predict dis-
ease progression and/or response to treatment.19 An excel-
lent review was provided a couple of years ago by Saint
and colleagues.20

Defining BCG failure

When should a case be labelled BCG refractory? BCG fail-
ure is inconsistently defined in the literature. There is no
clear answer to the frequent clinical dilemma of choosing
when to abandon BCG in favour of another strategy. Herr
suggested that a total treatment and follow-up time of at
least 6 months is necessary to identify early BCG failure.
He also suggested that switching to an alternative regimen
before 6 months is probably premature, may ignore the
delayed therapeutic effects of repeat transurethral resec-
tion combined with BCG, and artificially inflate response
rates of salvage regimens.21 However, the poor prognosis
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of an early high-grade T1 recurrence at the first post-BCG
3-month cystoscopy in high-risk NMIBC may temper this
view when it is associated with CIS.
A simple definition of BCG failure would be tumour recur-

rence at 3 months or tumour progression at any time, but
many questions remain. What about a patient with marked
reduction in grade stage and number of tumours who sub-
sequently presents with a low-grade recurrence?
The Canadian Guidelines for Treatment of Non-Muscle

Invasive Bladder Cancer define BCG failure as: 1) the pres-
ence of high-grade NMIBC at 6 months from the time of a
transurethral resection of a bladder tumour (TURBT); at 
3 months if the initial tumour is T1G3/T1HG; or worsening
of the disease (higher grade, stage or number of recurrences,
appearance of CIS) while on BCG therapy despite initial
response to BCG (level 2 evidence).22 A second induction
course may achieve a 30% to 50% response rate.23,24

A more uniform reporting mechanism to improve the defi-
nition of BCG failure in patients has been proposed as fol-
lows:25 1) BCG-refractory disease when there is failure to
achieve a disease-free state at 6 months following initial
BCG therapy with either maintenance or retreatment at 
3 months because of persistent or rapidly recurrent tumour;
2) BCG-resistant disease when there is recurrence or per-
sistence at 3 months following an induction cycle; 3) BCG-
relapsing disease when the disease recurs after the patient
is disease-free for 6 months; and 4) BCG-intolerant disease
when the disease recurs following administration of a less
than adequate course of therapy because of a serious adverse
event or symptomatic intolerance that requires discontinu-
ation of further BCG therapy.
Indeed, patients may not tolerate BCG (BCG intoler-

ance) because of its side effects. When this occurs during
the first 6 instillations, it is not precisely a BCG failure;1

rather, it is because BCG therapy was insufficient. Although
intravesical BCG has more severe and more frequent side
effects compared to intravesical chemotherapy, the num-
ber of patients that discontinue BCG instillations during
the induction course is significantly different between
Europe and North America, at least as reported in the South
West Oncology Group (SWOG) trial. In the European
Organization for Research and Treatment of Cancer
(EORTC) study in which 487 patients received 36 months
of BCG,26 only 20% of patients discontinued BCG due to
local and/or systemic side effects. Local toxicity remained
constant during maintenance therapy. Fewer than 5% of
patients did not complete the induction course, indicat-
ing that they never received sufficient BCG therapy. In
the North American SWOG trial,27 in sharp contrast with
results of the EORTC study, only 27% of patients com-
pleted the 3-year maintenance course. The immune sta-
tus of the patients and possibly their immune reactivity
against mycobacterial antigens might explain the differ-

ences between the experience reported with BCG main-
tenance in Europe and North America.
Patients with CIS are considered BCG-refractory when

biopsies and cytology do not normalize after 1 initial course
of 6 weekly instillations and following at least 1 second course
after 3 months, because a second course of BCG can turn a
positive cytology into a negative cytology in an additional
10% to 20% of cases despite an absence of response after
the first 6 months. In a recent meta-analysis of patients with
CIS, results following the administration of BCG indicated
that 68.1% had a complete response and 46.7% remained
disease-free after a median follow-up of 3.6 years.28

Prediction of BCG failure

What is the best method for predicting BCG failure? With
complex interactions between mycobacteria, a host and a
tumour, it is unlikely that one single parameter could be
predictive for all patients, regardless of their immunologi-
cal and tumour background.29 Although host, tumour and
immunologic parameters can be useful, no single prognos-
tic factor is capable of predicting a positive response. An
excellent review by F. Saint30 adequately summarizes the
knowledge on prognostic parameters of remission versus
relapse following BCG therapy.
Clinical risk factors are the easiest to assess by urologists.

The recent EORTC tables are useful for predicting the risk
of recurrence and progression of NMIBC according to vari-
ous parameters such as number of tumours, prior recurrence
rates, T category and presence of CIS and grade.31 Of sig-
nificance, these tables were developed based on the outcomes
of several large EORTC studies, which not only excluded many
BCG arms but also were conducted prior to the BCG main-
tenance era and before recommendations to perform a sec-
ond TURBT in high-risk patients. Nevertheless, they are of
great practical value and are physician-friendly. Another
important clinical prognostic factor is the tumour status 
3 months following initial TURBT.32 Complementing the
results observed in the EORTC studies by analyzing studies
that only administered BCG, the Spanish Club Urológico
Español De Tratamiento Oncológico (CUETO) group eval-
uated the prognostic factors of recurrence and progression
following intravesical adjuvant BCG in 1062 patients with
NMIBC from 4 randomized Phase III studies.32 Most patients
received BCG once weekly for 6 consecutive weeks and
short-term BCG maintenance (once every 2 weeks for 
6 weeks). Significant independent predictors for recurrence
were female gender, history of recurrence, multiplicity and
presence of associated CIS. Age, history of recurrence, high
grade, T1 stage and recurrence at first cystoscopy were inde-
pendent predictors of progression.
Substaging in T1 NMIBC may also be predictive of BCG

failure.33 Van Rhijn, Van der Kwast and colleagues combined
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patients from Toronto and Rotterdam with primary high-
grade NMIBC patients treated with BCG and found that
substaging was a very significant predictor of BCG recur-
rence and progression when separating minimal and exten-
sive pT1 high-grade NMIBC (manuscript in preparation).

Conservative treatment options in patients with 
BCG failure

Chemotherapy following BCG failure

Although intravesical chemotherapy is a valid option for
low-grade NMIBC BCG failure, the efficacy of chemother-
apeutic agents is far from established in high-risk NMIBC.
In a Scandinavian study, only 4 of 21 patients with BCG
failure that were switched to MMC therapy remained recur-
rence-free.34

Recently, gemcitabine, which is considered standard
treatment in systemic therapy for advanced bladder can-
cer, has been evaluated in the management of superficial
disease. Dalbagni and colleagues reported on a Phase I-II
trial of gemcitabine in patients refractory to BCG. Patients
were considered at high risk for progression and were not
candidates for cystectomy. Of 18 patients, 7 had a com-
plete response (defined as negative cytology post-therapy),
whereas 4 patients exhibited partial responses (defined as
negative biopsies following therapy but with persistent pos-
itive cytology).35 We have had limited positive experience
with intravesical gemcitabine in patients with very aggres-
sive NMIBC following Chinese-herb nephropathy. Patients
underwent kidney transplantation and could not receive
BCG because of immunosuppression (unpublished data)
and therefore received gemcitabine.36 In another recent Phase
II study using 2000 mg gemcitabine in BCG-refractory patients,
18 of 24 intermediate-risk patients and 7 of 16 high-risk
patients remained recurrence-free, confirming the poten-
tial benefits of gemcitabine in these patients.37

A significantly high marker lesion response of 67.4% was
noted in a recent Phase II study following the administra-
tion of 6 intravesical instillations of 4 mg apaziquone (EO9,
a synthetic bioreductive alkylating indoloquinone, EOquin).
An ongoing study is underway in BCG refractory patients.1

Docetaxel has been recently studied as an alternative
for BCG-refractory patients unable or unwilling to undergo
cystectomy. A retrospective analysis was conducted on 
33 patients with refractory NMIBC who received salvage
intravesical docetaxel therapy at a single institution. Twenty
of 33 (61%) patients had a complete response (CR) after 
6 weekly induction treatments. Ten patients with CR were
given maintenance docetaxel therapy and 1 patient received
maintenance BCG combined with interferon. With a median

follow-up of 29 months, 1- and 2-year recurrence-free sur-
vival rates were 45% and 32%, respectively. Toxicity pro-
file was adequate.38

In summary, intravesical chemotherapy using new com-
pounds following BCG failure shows some promise but
remains highly investigational at this stage.

Device-assisted chemotherapy instillations following BCG failure

Examples of approaches that improve the efficacy of
chemotherapy include a combination of intravesical mito-
mycin C (MMC) and an existing gradient between the drug
and the bladder wall (electromotive drug administration
[EMDA]), and a combination of intravesical MMC and blad-
der wall hyperthermia (Synergo).
A study of 108 high-risk patients compared EMDA with

MMC, classical MMC instillations and BCG alone.39 All
groups were treated with 1 or 2 six-week courses. The 
6-month CR rates were 58% for MMC with EMDA, 31%
for MMC and 64% for BCG. No data for the use of MMC
with EMDA in BCG failure have been reported to date.
Sequential BCG and electromotive mitomycin versus BCG
alone for high-risk superficial bladder cancer have also
been compared in a randomized controlled trial.40

The combination of intravesical hyperthermia and MMC
utilizes heating of the bladder wall to a temperature of 42°C
with a cooled solution of MMC. Heating is performed with
special microwave equipment and a special catheter with
thermocouples to control for temperature changes.
Thermochemotherapy has been reported successful in BCG
failures.41 In a group of 90 intermediate- and high-risk
patients, the 1- and 2-yr recurrence rates after 1 year of ther-
mochemotherapy were 14.3% and 24.6%, respectively. No
disease progression was observed. In 41 patients failing
BCG treatment, the 1- and 2-year recurrence rates were
23% and 41%. More recent data include a study of 
51 patients with CIS treated between 1997 and 2005 in 
15 European centres. Thirty-four patients were pretreated
with BCG. The initial CR rate was 92% with a decrease to
50% after 2 years.42 Long-term follow-up trials and addi-
tional results are required to ascertain the value of ther-
mochemotherapy in patients with BCG failure.
Finally, photodynamic therapy (PDT) combines photo-

sensitizers that selectively bind to tumours with a powerful
intravesical light source to destroy tumours. PDT after oral
administration of 5-aminolevulinic acid (5-ALA) has been
studied in 24 high-risk BCG-failing patients, including those
with CIS.43 After an average follow-up of 2 years, 16 patients
were free of tumour recurrence, including 4 of 10 BCG-
failing patients.
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Immunotherapy and new conservative treatment avenues following
BCG failure 

We previously demonstrated that many elements of BCG
were immunologically active and that there is interest in
using its mycobacterial subcomponents rather than the liv-
ing BCG.44 Morales and colleagues, well-known for being
the first to report on intravesical BCG use in 1976, assessed
the clinical efficacy and safety of another immunomodula-
tor, mycobacterial cell wall–DNA complex (MCC) follow-
ing intravesical administration in patients with CIS.45

Mycobacterial cell wall–DNA complex is a cell wall DNA
compound prepared from a culture of the bacterium
Mycobacterium phlei. Fifty-five patients received 4 mg or
8 mg MCC emulsion. Patients were previously treated with
BCG except for 8 who were treatment-naïve and 2 who
received chemotherapy. The CR rate was 27.3% at weeks
12, and 26% in the 4 mg group, while 46.4% of patients
receiving 8 mg had a CR at both time points. Urocidin, a
formulation of MCC commercialized by the Canadian com-
pany Bioniche, is currently being tested in a Phase III clin-
ical trial in patients with NMIBC with BCG failure and has
included the University Health Network/University of Toronto
in the trial. It completed recruitment for the initial Phase
III registration trial in March 2009.
Interferon-α (IFN-α) is the most widely studied cytokine.

The combination of IFN-α and BCG for BCG failure has
been the subject of a large multicentre Phase II trial.46 1231
patients with BCG failure were treated with a 6-week induc-
tion course of low-dose BCG plus 50 million units of IFN-α,
followed by 3 additional treatments at 3, 9 and 15 months
postinduction. With a median follow-up of 2 years, 48%
remained tumour-free compared to 60% in the BCG-naïve
group treated with standard doses of BCG.
Recent conservative treatment modalities for BCG fail-

ures include Vicinium. Vicinium is a fusion protein com-
prising a humanized scFv specific to EpCAM (epithelial
cell adhesion molecule) and a truncated fragment of
Pseudomonas exotoxin A. Vicinium specifically targets
and induces apoptosis in EpCAM-positive tumours. Data
from 46 BCG-refractory or -intolerant patients with CIS of
the bladder have been released.47 The first 23 patients
received Vicinium weekly for 6 weeks. At 3 months, patients
with disease <T2 received a repeat induction course, whereas
patients free of disease received maintenance doses week-
ly for 3 weeks at 3-month intervals. Efficacy data showed
CR in 9 of 22 patients at 3 months for the first cohort that
received the 6-week induction regimen. Complete response
was maintained in 6 of 19 patients at 6 months and in 
3 of 19 patients at 12 months. Complete response was
observed in 9 of 23 patients at 3 months for the 12-week
induction regimen.

Surgery after BCG failure

The EAU guidelines recommend cystectomy as the treat-
ment of choice for CIS failing adequate BCG and as an
option in other high-risk tumours.3 Similarly, the Canadian
guidelines state that in patients with high-risk NMIBC with
BCG failure, the option of radical cystectomy should be
recommended and discussed with the patient (Grade B rec-
ommendation).22 The guidelines also suggest that immedi-
ate cystectomy may be initially offered to patients with
T1G3/T1HG and to patients with high-grade tumours with
concomitant CIS or multiple recurrent high-grade tumours
(Grade C recommendation). The advantage of cystectomy
in superficial tumours that failed BCG treatment is obvi-
ous. Tumour-specific survival is between 80% and 90% at
5 years, and thereby approaches the 5-year tumour-specific
survival of patients with superficial bladder cancer.11

However, cystectomy for high-risk superficial disease is
not only an invasive procedure linked to significant mor-
bidity, but also has a number of other problems associated
with it. When patients with NMIBC have a recurrence with
invasive disease, a window of opportunity may be over-
looked. For instance, in 62 patients with a high-grade recur-
rence and treated with cystectomy who had failed adequate
BCG treatment, the 5-year disease-specific survival rate of
progressive patients was only 38%, significantly lower than
in those patients without invasive tumour. The authors iden-
tified the presence of a tumour in the prostatic urethra before
cystectomy as a factor associated with shorter survival.48

Preemptive radical cystectomy performed for recurrent
T1 disease following intravesical BCG therapy may be asso-
ciated with improved disease-specific survival and should
not be delayed by conservative approaches.49 Delay in cys-
tectomy has been shown to result in a poor prognosis.50

Conclusion

Patients with BCG failures are a heterogeneous group and
outcomes may be significantly different when low-risk or
intermediate-to-high risk NMIBC is considered. In BCG-
intolerant patients, especially those who never completed
an induction course, intravesical therapy combined with
another drug at time of recurrence could be beneficial.
BCG failure cannot be accurately predicted on an individ-
ual basis. However, with clinical and histologic parame-
ters, risk groups can and should be identified because the
window of opportunity in patients with BCG failure is nar-
row; in the case of tumour progression to muscle-invasive
cancer, survival rates are suboptimal and should be improved.
Intravesical chemotherapy following BCG failure holds

some promise but remains highly investigational. Second-
line immunotherapy, such as the combination of BCG and
IFN-α, is an effective regimen but results should be confirmed.

BCG failure
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Device-assisted intravesical strategies such as PDT, and
especially the combination of intravesical hyperthermia
and chemotherapy, are candidates to consider in the near
future. New compounds are constantly being investigated.
Finally, cystectomy results in the best disease-specific sur-
vival in patients with BCG failure and should be initially
offered to high-risk NMIBC patients.
Further research is essential for discovering new treat-

ments that will improve the outcomes of patients with BCG
failure.
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