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Abstract.
Objective: To create the first data-driven definition for those unlikely to benefit from further BCG treatment.
Materials and Methods: The database created for the Phase 2 BCG-Interferon-␣ 2B (IFN) study was queried and BCG failure
patients were identified (n = 334). Full study protocols have previously been published. Separate models were constructed for
analysis of patients with any CIS (pure or concomitant) and pure papillary disease. Variables considered included age, gender,
stage, grade, tumor size and focality (for papillary only), number of prior BCG courses, and prior BCG failure interval.
Results: Patients with recurrent CIS within 6 months of their most recent prior BCG course (HR 2.56, p < 0.01) and ≥2 prior
BCG failures (HR 1.54, p < 0.01) responded worst to repeat intravesical therapy. Those with CIS recurrence at 6–12 months
did not differ from those recurring within 6 months (HR = 0.88, p = 0.71). Patients with recurrent papillary disease within
6 months (HR 1.82, p = 0.02), ≥2 BCG failures (HR 1.54, p = 0.03), and multifocal disease (HR 2.05, p < 0.01) responded
worst to therapy. Patients with T1 disease remained disease free in 38% of cases (24–51% 95% CI) at 2 years with low rates
of progression.
Conclusions: Patients who fail two courses of BCG with either persistent or recurrent multifocal papillary disease within
6 months or CIS within 12 months of their prior BCG should be considered BCG unresponsive. Recurrent T1 disease respond
reasonably well to another course with low progression rates but further investigation is warranted.
Keywords: Urinary bladder neoplasms, mycobacterium bovis, treatment failure

INTRODUCTION
Intravesical Bacillus Calmette-Guérin (BCG)
remains the standard of care after transurethral
resection for high-grade and recurrent low-grade
non-muscle invasive bladder cancer (NMIBC) with
clear superiority over chemotherapy [1–5]. Unfortunately, initial BCG therapy fails in approximately
40% of patients over a 2-year span [6]. Cystectomy
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remains the preferred treatment for high risk recurrent disease per the American Urological Association
(AUA) [7] and European Association of Urology
(EAU) guidelines [8], but radical surgery comes with
substantial risk [9] and dramatic lifestyle changes.
Further, many patients are unwilling to accept major
surgery until all other possibilities are exhausted.
Additional intravesical therapy is another treatment
option but risks the possibility of disease progression and/or metastasis during retreatment. The most
utilized agent is a second course of intravesical
BCG, but this is only effective in 35% of cases
[10, 11].
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Prior to 2005, the definition of “BCG refractory”
was surgeon-dependent, anecdotal, and wide ranging
[12–14]. The primary consideration in the majority of these definitions was the number of prior
BCG courses, while recurrence timing has only been
addressed by a few authors. Herr et al. demonstrated that the inability to remain tumor-free by 6
months after BCG induction correlated with both an
increase in tumor recurrence and progression, but
this was in BCG-naı̈ve patients who received only
a single induction BCG course without maintenance
[15].
Given the ambiguity, an international consensus
panel was assembled in 2005 and created classifications to better describe failure patients [16]. The
resulting definition of BCG refractory was “nonimproving or worsening disease at 3 months after initial
BCG” or “failure to achieve a disease-free state by 6
months after initial BCG with either maintenance or
retreatment.” This definition improved the description of BCG failure patients but its use remained
inconsistent. More recently, a panel of bladder cancer
experts was convened at the 2015 Genitourinary Cancers Symposium of the American Society of Clinical
Oncologists. They agreed that a broader functional
classification of patients who were unlikely to benefit
significantly from additional BCG should be created
and the term “BCG unresponsive” was conceived
[17].
To our knowledge, there have been no analyses that have assessed what truly constitutes BCG
unresponsive disease in a contemporary cohort of
BCG failure patients. In this study, we aimed to create a data-driven definition for BCG unresponsive
disease.

ineffective maintenance therapy, i.e. single instillation monthly or single instillation quarterly BCG,
were not considered to have received an additional
course of BCG therapy. Only 36% of patients enrolled
received prior maintenance therapy and of these,
only approximately one third received SWOG protocol maintenance therapy. Thus, the vast majority
of patients who received multiple prior BCG courses
were treated with repeat induction courses.
Study treatment
As previously reported, treatment commenced 3–8
weeks after either transurethral resection of bladder tumor (TURBT) or confirmatory cystoscopy,
biopsy, or positive cytology. BCG failure patients
were administered 1/3 standard dose of either TICE
(Organon Teknika, Roseland, NJ) or Connaught
(Aventis-Pasteur, Swiftwater, PA) strain BCG per
physician preference mixed directly with 50 million
units (MU) IFN (Intron A, Schering-Plough, Kenilworth, NJ). Patients who experienced toxicity during
induction were moved onto a dose-reduced protocol
(66% reduction with identical timing) after a 2-week
rest period. Additional 2-week treatment delays were
allowed for repeat episodes of intolerance, as long
as the entire induction cycle was completed within
10 weeks of initiation. All patients without further
recurrence then received reduced dose maintenance
therapy consisting of 3 “mini cycles” (3 weekly BCG
instillations) at 3, 9, and 15 months after the end of the
induction cycle. Patients began bladder surveillance
4–6 weeks after induction and had repeat assessments
every 3 months for 2 years.
Analysis

MATERIALS AND METHODS
Study population/baseline characteristics
Institutional Review Board approval was obtained.
The large database created as part of the Phase
2 BCG-Interferon-␣ 2B (IFN) study was queried.
Enrollment for this study was liberal and included
patients with primary and recurrent NMIBC, with
and without carcinoma in situ (CIS), and those with
prior chemotherapy and/or BCG treatment. Baseline characteristics have previously been reported
[18]. The number of prior BCG courses received
was collected. A BCG course was considered to be
either an induction course or a complete 3-week
maintenance course. Patients who received known

Given that patients with CIS have an increased
rate of recurrence, progression, and mortality, as
well as differences in genetic alterations between
CIS (loss of p53) and papillary disease (cyclin D
activation) [19], CIS and papillary disease may be
considered different disease entities. As such, we
elected to create separate statistical models to analyze
each group. Cox proportional hazards regression was
used to assess the effects of demographic and clinicopathologic variables on treatment failure. Tumor
recurrence was defined as: visible tumor, unless histologically confirmed to be benign; definitive positive
urine cytology; positive biopsy, even with negative cystoscopy; and any transitional cell carcinoma,
regardless of presenting location, including upper
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tract, prostate, urethra, or metastatic. Patients without evidence of a recurrence were censored at date
of last contact. Recurrence intervals in both models were indexed from the most recent prior BCG
course completed by the patient. Separate multivariable models were derived for patients with any
CIS (pure or concomitant) or pure papillary diagnoses. A stepwise variable selection process was
used to identify the significant factors among all
those under consideration in the multivariable models. A 5% level of significance was specified for the
stepwise selection process. Regression estimates are
reported as hazard ratios (HR) and 95% confidence
intervals (CI). Using the Kaplan-Meier method, plot
of survival curves stratified by variables identified upon multivariable were constructed. Survival
estimates and 95% pointwise confidence intervals
were reported. All statistical testing was two-sided
and assessed for significance at the 5% level using
SAS v9.4 (SAS Institute, Cary, NC) statistical
software.
RESULTS
Patient characteristics/univariate analysis
Three hundred thirty-four patients were identified
as having at least 1 prior BCG failure, of which 98 had
CIS (pure or concomitant) and 236 patients had pure
papillary disease (Table 1). No patients had a history
of prior BCG intolerance. Over 70% of patients in
both groups had recurrence within 1 year of prior
BCG and approximately 40% had previously failed
2 or more courses of BCG.
Overall, BCG failure patient characteristics have
been previously reported [18]. Univariate analysis
identified non-significant differences in outcomes
between pure CIS and papillary + CIS (p = 0.66) in the
CIS model, as well as Ta vs. T1 (p = 0.45) and tumor
size (p = 0.06) in the papillary model (Table 2). In
both models, there was no statistically significant difference between those who were never disease-free
and those with recurrence within 6 month (p = 0.06 in
CIS model, p = 0.68 in papillary model). Over 90%
of patients who failed BCG/IFN were found to have
a bladder recurrence.
Multivariable analysis of CIS patients
Multivariable analysis of CIS patients revealed
that the number of prior BCG courses and prior
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Table 1
Baseline characteristics of patients with prior BCG failure that
received treatment with intravesical BCG/IFN for a NMIBC recurrence. NS = not specified
Disease Type
Any CIS
Pure Papillary
N = 98
N = 236
Gender
Male
Female
Ethnicity
White, Non-Hispanic
White, Hispanic
African American
Median Age (Years (Range))
Stage
CIS alone
Papillary + CIS
Ta
T1
Ta+T1
Papillary
Ta
T1
Ta+T1
Grade
Low
Intermediate
High
Tumor Size
<1 cm
≥1 cm
Number of Tumors
Solitary
>1 Tumor
Prior BCG Courses
≤1 BCG failure
≥2 BCG failures
Prior BCG Failure Interval
<6 Months
6–12 Months
>12 Months
Treatment Failure
Median Time to Failure (Months)

79 (81.4%)
18 (18.6%)

161 (68.2%)
75 (31.8%)

93 (96.9%)
0 (0%)
3 (3.1%)
72 (42–90)

223 (96.5%)
3 (1.3%)
5 (2.2%)
72 (41–93)

70 (71.4%)
28 (28.6%)
16 (16.3%)
10 (10.2%)
2 (2.1%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
236 (100%)
175 (74.2%)
56 (23.7%)
5 (2.1%)

0 (0%)
0 (0%)
98 (100%)

72 (32.7%)
91 (41.3%)
57 (25.9%)

NS
NS

101 (47.9%)
110 (52.1%)

NS
NS

69 (30.7%)
156 (69.3%)

55 (56.1%)
43 (43.9%)

143 (60.6%)
93 (39.4%)

47 (48.0%)
23 (23.4%)
28 (28.6%)
52 (53.0%)
15

115 (48.7%)
69 (29.3%)
52 (22.0%)
124 (52.5%)
21

BCG failure interval were significantly associated
with BCG/IFN treatment failure (Table 3a). Patients
with 2 or more prior courses of BCG were at
increased risk of failure compared to those with
less than 2 prior failures (HR = 2.74, p < 0.01).
Patients who recurred within 6 months (HR = 2.59,
p < 0.01) and at 6–12 months (HR = 2.29, p = 0.04)
from their most recent prior BCG induction course
were at increased risk of failure as compared
to those recurring beyond 12 months. Given the
similarity in outcomes and for the purposes of
constructing recurrence curves, the <6 months and
6–12 month cohorts were combined into a <12
month group. Patients with recurrence within 12
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Table 2
Univariate analysis of disease-related variables and the associated risk of treatment failure in BCG failure patients
with (A) any recurrent CIS or (B) recurrent pure papillary disease treated with intravesical BCG/IFN
(A)
Covariate
Gender
Num Prior TURBTs
Time Since Index Tumor
Num of Prior BCG Courses
Tumor Size
Prior BCG Failure Interval

BCG Strain
CIS

Male
Female
>5
1–5
>2 years
0–2 years
2+ prior courses
Less than 1 or 1 prior
≥1 cm
<1 cm
<6 Months
6–12 Months
>12 Months
Connaught
Tice
Combo
Pure

Age At Study Entry
(B)
Variable
Gender
Num Prior TURBTs
Time Since Index Tumor
Num of Prior BCG Courses
Grade

Multifocality
Tumor Size
Prior BCG Failure Interval

BCG Strain
Tumor Stage

Level

N

HR

95% CI

P-value

79
18
20
78
28
59
43
55
24
37
47
23
28
27
67
28
70
98

1.12
Ref
1.67
Ref
1.36
Ref
2.35
Ref
0.80
Ref
2.07
2.02
Ref
1.31
Ref
0.87
Ref
1.01

0.53
–
0.87
–
0.73
–
1.34
–
0.38
–
1.02
0.91
–
0.71
–
0.47
–
0.98

2.39
–
3.21
–
2.51
–
4.11
–
1.66
–
4.19
4.46
–
2.41
–
1.61
–
1.03

0.76
–
0.12
–
0.33
–
<.01
–
0.54
–
0.04
0.08
–
0.39
–
0.66
–
0.73

N

HR

95% CI

P-value

1.01
Ref
1.08
Ref
1.13
Ref
1.23
Ref
1.10
0.90
Ref
2.04
Ref
1.45
Ref
1.88
1.20
Ref
0.78
Ref
1.17
Ref
1.01

0.70
–
0.75
–
0.78
–
0.87
–
0.73
0.55
–
1.31
–
0.99
–
1.15
0.69
–
0.52
–
0.78
–
0.99

1.46
–
1.57
–
1.63
–
1.76
–
1.68
1.48
–
3.18
–
2.12
–
3.06
2.08
–
1.17
–
1.74
–
1.03

0.96
–
0.67
–
0.52
–
0.24
–
0.64
0.69
–
<.01
–
0.06
–
0.01
0.51
–
0.23
–
0.45
–
0.21

Level
Male
Female
>5
1–5
>2 years
0–2 years
2+ prior courses
Less than 1 or 1 prior
Intermediate
High
Low
>1 Tumor
Solitary Tumor
≥1 cm
<1 cm
<6 Months
6–12 Months
>12 Months
Connaught
Tice
T1
Ta

Age At Study Entry

months and ≥2 BCG failures performed the worst
with only 21% (8–38% 95% CI) disease-free at
1 year and 14% (3–32%) disease-free at 2 years
(Fig. 1).
Multivariable analysis of pure papillary patients
Like CIS patients, multivariable analysis of
patients with pure papillary disease demonstrated that

161
75
74
162
89
130
93
143
91
57
72
156
69
110
101
115
69
52
71
147
60
175
236

the number of prior BCG courses and prior BCG
failure interval were associated with treatment failure (Table 3b). Papillary patients with ≥2 prior BCG
courses were more likely to fail BCG/IFN than those
with less than 2 prior courses (HR = 1.54, p = 0.03).
Similarly, patients with multifocal disease were more
likely to fail treatment than those with a solitary
tumor (HR = 2.05, p < 0.01). Patients with recurrence
within 6 months of their most recent prior BCG induc-
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Table 3
Multivariable analysis of disease-related variables and the associated risk of treatment failure in BCG
failure patients with (A) any recurrent CIS or (B) recurrent pure papillary disease treated with intravesical BCG/
IFN. (N denotes sample size) Note: # signifies that there was no significant difference between these two groups
(A)

Number of Prior BCG Courses
Prior BCG Failure Interval

Level

N

HR

≥2 courses
≤1 courses
<6 Months
6–12 Months
>12 Months

43
55
47
23
28
98

2.74
Ref
2.59
2.29
Ref

Level

N

HR

89
136
156
69
113
67
45
225

1.54
Ref
2.05
Ref
1.82
1.00
Ref

Total

Treatment Failure
95% CI
1.54
–
1.26
1.03
–

4.86
–
5.35
5.08
–

P-value
<.01
–
<.01
0.04
–

#

(B)

Number of Prior BCG Courses
Multifocality
Prior BCG Failure Interval

≥2 courses
≤1 courses
>1 Tumor
Solitary Tumor
<6 Months
6–12 Months
>12 Months

Total

Treatment Failure
95% CI
1.05
–
1.31
–
1.08
0.56
–

2.25
–
3.19
–
3.01
1.78
–

P-value
0.03
–
<.01
–
0.02
1.00
–

Fig. 1. Kaplan-Meier plot of treatment success of intravesical BCG/IFN in BCG Failure patients with recurrent CIS stratified by prior BCG
failure interval and number of prior BCG failures including number at-risk.

tion course were more likely to fail than those at
>12 months (HR = 1.82, p = 0.02). There was no difference appreciated when comparing patients with
recurrence between 6–12 months and >12 months
(HR = 1.00, p = 1.0). As such, patients with recur-

rence at 6–12 months and >12 months were combined
into a >6 month group when constructing recurrence
curves (Fig. 2).
In addition, multifocal disease was also found
to be associated with an increased risk of failure.
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Patients with ≥2 prior BCG courses demonstrated
worse outcomes with multifocal disease, while those
with ≤1 prior BCG course demonstrated similar
outcomes to estimates considering only recurrence
timing and number of prior BCG failures. The
estimated recurrence-free rate for a patient with multifocal disease, recurrence within 6 months, and ≥2
prior BCG failures is 20% (4–44%) at 2 years, while
the same patient with a solitary tumor had a 44% 2year recurrence-free rate. Though, it should be noted
that the latter point estimate is derived from a small
subgroup (n = 10) with a wide confidence interval
(12–73%).

Analysis of high grade T1 disease
Sixty-one patients in our cohort were identified as
having previously failed BCG and diagnosed with T1
disease at the time of study entry. Of these 61 patients,
51% (36–63%) remained disease-free at 1 year and
38% (24–51%) at 2 years after treatment. Further
analysis of this group, particularly with respect to
recurrence timing, was limited by the sample size.
The rate of overall progression for T1 disease was low
(10%) in patients with a single prior BCG failure, but
became clinically significant after 2 prior BCG failures (23.6%) [20]. Table 4 provides a list of expected

Fig. 2. Kaplan-Meier plot of treatment success of intravesical BCG/IFN in BCG Failure patients with recurrent pure papillary disease
stratified by prior BCG failure interval and number of prior BCG failures including number at-risk.
Table 4
Estimated recurrence-free rate of patients with prior BCG failure treated with intravesical BCG/IFN for recurrent NMIBC based upon the
prior BCG failure interval and number of prior BCG courses at study enrollment
Disease Type
Any CIS

Prior BCG
Failure Interval

BCG

Focality

n

3 Months

12 Months

24 Months

<12 Months

≤1 courses
≥2 courses
≤1 courses
≥2 courses
≤1 courses
≥2 courses

–
–
–
–
All
All
>1 Tumor
All
All
>1 Tumor

41
29
14
14
82
33
18
61
60
33
61

88% (73–95%)
57% (37–73%)
100%
79% (47–93%)
72% (61–81%)
66% (47–80%)
60% (33–78%)
85% (73–92%)
85% (73–92%)
85% (67–93%)
80% (67–88%)

61% (44–74%)
21% (8–38%)
76% (42–91%)
79% (47–93%)
51% (40–62%)
41% (25–57%)
30% (11–52%)
67% (52–78%)
61% (46–72%)
51% (32–67%)
51% (36–63%)

51% (33–66%)
14% (3–32%)
76% (42–91%)
34% (7–65%)
42% (30–54%)
25% (10–42%)
20% (4–44%)
59% (44–72%)
51% (36–64%)
40% (23–57%)
38% (24–51%)

>12 Months
Pure Papillary

<6 Months

>6 Months

T1

≤1 courses
≥2 courses
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rates of treatment efficacy for this group and all others
previously discussed.

DISCUSSION
Determining that a patient is “BCG unresponsive”
is a critical distinction to make in a patient’s treatment course so as not to delay delivery of alternative
intravesical agents or radical surgery that can confer a better survival advantage. To date, the definition
of what constitutes “BCG unresponsive” disease has
been either anecdotal or through an expert panel consensus without a direct data-driven analysis.
Our study identified that the number of prior BCG
failures and the prior BCG failure interval were common variables predictive of treatment failure in both
CIS and pure papillary disease. With respect to prior
BCG, our data confirms the previously published
reports that patients who fail two or more prior BCG
courses respond significantly worse to therapy than
those with one prior failure [10, 18]. With regard to
prior BCG failure interval, patients with CIS recurrence within 12 months of prior BCG performed
worse than those beyond 12 months. While many
definitions of BCG unresponsive disease utilize 6
months as the cutoff, our study supports previously
published literature [21] suggesting that a longer
interval beyond 6 months is needed, as recurrence
at 6–12 months portends just as poor of a response to
repeat BCG-based therapy as those with recurrence
within 6 months. Conversely, patients with pure papillary disease had a distinctively worse response to
therapy when recurrence occurred within 6 months,
a time interval more in line with the currently utilized
definitions for unresponsive disease.
Tumor multifocality was also identified as an independent risk factor for treatment failure in those with
papillary disease. This is in line with other reports
that have identified multifocality as a predictor of
recurrence and progression [22]. The effect of multifocality on the recurrence-free rate was most apparent
in patients with ≥2 prior BCG failures. Given the
impact of multifocality on treatment failure, it can
be argued that a definition for BCG unresponsive
disease that excludes multifocality would be incomplete. However, the full impact of what constitutes
multifocal disease, such as the mapping of tumor distribution relative to one another, as well as the specific
stage, grade and size of each tumor, remains incompletely evaluated. As previously reported in the study
interim analysis [20], overall progression rates (with-
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out metastasis, with metastasis, and death) were low
(7.8%), as was the rate of bladder cancer mortality
(0.9%).
For patients with T1 disease, we identified a reasonable response to therapy with 38% (24–51%)
disease-free at 2 years and no significant difference
in outcomes when compared to patients with Ta disease. Unfortunately, this cohort was too small for
further sub-analysis. The rate of overall progression was low (10%) in patients with a single prior
BCG failure, but became clinically significant after
2 prior BCG failures (23.6%). While encouraging,
these results should be interpreted cautiously given
the small cohort size and short, 24-month median
follow up time.
Minimal contemporary data exists on conservative
management (repeat TUR and BCG) for recurrent
T1 disease after prior BCG [23] and is limited by
changes in practice (i.e. lack of maintenance BCG,
repeat resection) and the duration of follow-up. In
recurrent T1 disease, even in those with long diseasefree intervals or few prior BCG induction courses, the
risk of disease progression, not disease recurrence,
may ultimately prove to be the primary consideration in selecting the next therapy, making the
inclusion of recurrent T1 disease in the definition
for BCG unresponsive a moot point. Given the small
cohort size and limited follow up, a definition for
BCG unresponsive disease that includes patients with
recurrent T1 disease cannot be formulated at this
time. Further evaluation of these patients is assuredly
warranted.
Given the above, we suggest that the following
definitions be used to better describe BCG failure patients. “BCG unresponsive” disease should be
defined as any patient who fails 2 courses of BCG
with either persistent or recurrent multifocal papillary disease within 6 months or persistent or recurrent
CIS within 12 months. Our definition closely resembled that published by Nieder et al. [16] with the
exception that it allows for a longer prior BCG failure
interval in patients with CIS and specifies multifocal
disease as a parameter for papillary disease. Patients
with recurrent disease who do not meet these criteria should be considered “BCG relapsing.” Further
investigation of recurrent Ta disease at 6–12 months,
the effect of multifocality in specific subpopulations,
and T1 disease is warranted to assess if there is any
distinction in outcomes to suggest the presence of
an early vs. late relapsing group. Figure 3 provides
a proposed treatment algorithm for patients with
NMI disease.
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Fig. 3. Proposed treatment algorithm for patients with non-muscle invasive bladder cancer.

As previously written by Herr et al. [15], appropriate and consistent nomenclature is crucial not only
to avoid unnecessary and ineffective treatments, but
also to standardize the interpretation of results for
patients who go on to salvage intravesical therapies.
Alternative treatment regimens, including intravesical chemotherapy [24–27], device-assisted therapies
(i.e. electromotive [28], hyperthermic [29]), and,
most recently, mycobacterial cell wall components
[30] have been investigated, but comparing study
results is nearly impossible given the variable disease
definitions used for each study.
In May 2013, a workshop of bladder cancer experts
was convened by the AUA and Food and Drug
Administration (FDA) to draft guidelines for the
designing clinical trials for new NMIBC therapies.
Within these guidelines, BCG refractory disease was
defined as “patients who received 2 induction courses
of BCG, induction plus maintenance (usually within
6 months), or were intolerant of BCG” [31]. It
appears prudent that all authors studying intravesical
therapy or outcomes after BCG should adopt a single data-driven definition for simplicity, terminology
standardization, and to allow for inter-study comparisons. Last, while BCG intolerant patients may be
recruited into future studies, we strongly suggest that
this cohort be analyzed separately given that: (1) they

represent a “pseudo-BCG-naı̈ve” cohort, (2) study
intervention is administered earlier in their disease
course, and (3) the true effect of BCG on their disease
remains unknown.
Limitations of this study include that the initial
study was not designed to answer this specific question, the small subgroup size (i.e. T1, multifocal
subpopulations) which limited the generation of reliable recurrence-free estimates in instances, and the
lack of data regarding disease progression on final
analysis. Further study of larger databases or future
studies is critical to honing the definition for BCG
unresponsive disease. Some may feel that utilization
of 1/3 dose BCG represents undertreatment. Though,
there has been good evidence that 1/3 dose BCG, as
compared to full dose, is similarly effective and with
a lower side effect profile in BCG naı̈ve patients [32,
33]. To date, there have been no reports of reduced
dose BCG used to treat BCG failure patients. Further, some consider the addition of IFN to BCG to
provide no benefit over repeat BCG monotherapy.
This has been shown to be true in BCG naı̈ve patients
in a randomized trial [6]. While no direct comparative analysis has been done in prior BCG failure,
the 2-year recurrence free survival for BCG/IFN has
been shown to be 45% in a single arm trial [18],
while BCG monotherapy has shown a 35% 2-year

R.L. Steinberg et al. / Data-Driven Deﬁnition for BCG Unresponsive Disease

disease free rate in a pooled analysis and prospective
trial [10, 11]. While superiority cannot be proven,
the use of interferon in combination with BCG at
least appears to be non-inferior to BCG monotherapy in BCG failure patients. Thus, 1/3 dose BCG
does not appear to be undertreatment, at least when
used in conjunction with IFN. Given this, the use
of the BCG/IFN database for this type of analysis
is reasonable. This is the largest data-driven study
to date trying to elucidate which demographic and
clinicopathologic factors portend the worst response
to repeat BCG-based therapy and allows for a more
accurate definition of BCG unresponsive disease to
be formed.
In conclusion, BCG failure patients who have
failed 2 courses of BCG with either persistent
or recurrent multifocal papillary disease within 6
months or persistent or recurrent CIS within 12
months of the most recent prior BCG induction course
should be considered BCG unresponsive. All other
failures should be considered BCG relapsing.
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