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Abstract.
BACKGROUND: Limited data are available on the outcomes of patients with non-muscle invasive bladder cancer (NMIBC)
unresponsive to intravesical bacillus Calmette-Guérin (BCG), as defined by the United States Food and Drug Administration.
OBJECTIVE: To define the outcomes of patients with BCG-unresponsive NMIBC.
METHODS: This was a retrospective, single-institution observational cohort study. Records of patients managed at our
institution for BCG-unresponsive NMIBC between 2005 and 2020 were reviewed and clinical outcomes evaluated.
RESULTS: The study included 149 patients. Management was with initial radical cystectomy in 60 patients (40%) and
initial bladder-sparing therapy (BST) in 89 patients (60%). Overall survival was greater among patients undergoing RC than
BST (HR 1.83, 95% CI 1.04–3.22, p = 0.036), potentially due to patient selection, as no significant difference was noted for
metastasis-free or cancer-specific survival. Patients opting for initial BST had high rates of treatment failure, with estimated
5-year cystectomy-free survival of only 42%. Patients who received additional lines of BST after a subsequent failure were
at increased risk of having ≥pT3 or pN+ disease at cystectomy (42% for ≥2 lines BST, versus 18% for 1 line BST and 15%
for initial cystectomy, p = 0.038).
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CONCLUSIONS: Among patients who underwent initial BST for BCG-unresponsive NMIBC, rates of treatment failure
were very high. Patients who underwent delayed cystectomy after ≥2 lines of BST had elevated rates of extravesical disease.
Our observations emphasize the importance of recent and ongoing clinical trials in this clinical space.
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INTRODUCTION

The mainstay of treatment in high-risk non-
muscle invasive bladder cancer (NMIBC) is complete
transurethral resection of bladder tumors (TURBT)
followed by intravesical instillation of bacillus
Calmette-Guérin (BCG) [1–3]. BCG significantly
reduces the risk of recurrence and progression [4–8].
Unfortunately, approximately 30 to 40% of patients
experience recurrent disease despite BCG treatment
[4–7]; and even the best reported outcomes still place
5-year recurrence rates at over 25% [9]. Patients who
have high grade disease recurrence following BCG
are faced with a difficult choice. Radical cystectomy
with urinary diversion has excellent oncologic out-
comes, with 5-year recurrence-free survival rates of
approximately 80 to 90% [10–12]. However, cys-
tectomy and urinary diversion carries significant
morbidity and may be discouraged by clinicians or
refused by patients for numerous reasons such as
body image or perceived detriment to quality of life,
a process which was explored in the recent BRAVO
trial [13]. A number of alternate treatment options
have been proposed for patients unwilling or unfit to
undergo cystectomy, including continued treatment
with BCG or intravesical chemotherapy with various
agents including valrubicin, gemcitabine, and gemc-
itabine plus docetaxel [14].

Development of new treatments for BCG-
unresponsive NMIBC has been hampered by the lack
of a standard-of-care comparator treatment and the
lack of a unified definition of BCG unresponsive
disease [15]. These barriers led the United States
Food and Drug Administration (FDA) to issue a
statement which included a unified definition of
BCG-unresponsive NMIBC based on prior research,
as well as guidance including approval of single-arm
trial design with complete response as a primary end-
point [16, 17]. A number of ongoing clinical trials
have arisen from this guidance [18–21]. Despite the
importance of this definition of BCG-unresponsive
NMIBC for clinical trial design, only limited liter-
ature exists on the outcomes of patients with this
disease state who do not undergo radical cystectomy

[22]. There is also very limited data on patients who
pursue multiple lines of therapy rather than undergo
cystectomy. We sought to address this limitation in
the literature by examining our own institutional
experience with such patients. We hypothesized that
patients undergoing bladder-sparing treatment would
experience high rates of treatment failure and that
receipt of additional lines of bladder-sparing treat-
ment after subsequent failures would be associated
with adverse pathologic and oncologic outcomes.

PATIENTS AND METHODS

Patients

Following Institutional Review Board (IRB) ap-
proval (protocol number STU 2021-0527), we assem-
bled a database of patients undergoing treatment for
BCG unresponsive non muscle invasive bladder can-
cer (NMIBC) at the University of Texas Southwestern
Medical Center (UTSW) between March 2005 and
December 2020.

In order to ensure that all eligible patients were
captured, we adopted a strategy in which candi-
date patients were identified by an initial search
using very broad criteria (expected to yield many
false-positives) and then manually screened to con-
firm eligibility. Our initial search included a query
to billing records to identify all patients receiving
a standard-of-care treatment for NMIBC, including
those with billing codes for receipt of intravesical
treatment (Current Procedural Terminology (CPT)
codes 51720 and J9030); those documented as receiv-
ing docetaxel with an associated diagnosis of bladder
cancer (International Classification of Diseases ver-
sion 9 (ICD-9) code 188.x or ICD-10 code C67.x);
and those receiving pembrolizumab with an asso-
ciated diagnosis of bladder cancer (ICD-9 188.x or
ICD-10 C67.x). We additionally queried the insti-
tutional tumor registry for patients with a diagnosis
of bladder cancer and a clinical stage of Ta, Tis, or
T1. These combined queries yielded a total of 1,750
unique medical records which were then reviewed
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Fig. 1. Patients included in the study. “Inadequate” BCG was defined as less than 5/6 doses of an induction or reinduction course and less
than 2/3 doses of a maintenance course. Abbreviations: BCG, bacille Calmette-Guérin; MIBC, muscle-invasive bladder cancer; NMIBC,
non-muscle invasive bladder cancer; UTUC, upper tract urothelial carcinoma; XRT, radiation therapy.

to determine eligibility, including the stage/grade of
disease at initial diagnosis, the timing and dosage of
BCG administration, and the timing and stage/grade
of BCG failure. Patients were included if they met
the criteria established in the 2018 United States
Food and Drug Administration (FDA) white paper
on drug development in NMIBC [24, 27], which
included (1) those with ≥T1 high grade disease
at first evaluation following receipt of induction
BCG (at least 5/6 doses); (2) those with any high
grade or ≥T1 disease within six months of induction
plus maintenance (at least 2/3 doses) or reinduc-
tion BCG; and (3) those with carcinoma in situ
within twelve months of induction plus maintenance
or reinduction BCG. These criteria presuppose the
use of the Southwest Oncology Group (SWOG)
dosing schedule (six weeks’ induction, plus three
weeks’ maintenance at 3, 6, 12, 18, 24, 30, and
36 months; with the option for reinduction BCG in
the event of recurrent or persistent disease). Thus,
patients on atypical/unconventional dosing sched-
ules were excluded. Patients who were managed in
any capacity at our institution following develop-
ment of BCG unresponsive disease were included.
In patients with multiple episodes meeting the def-
inition of BCG unresponsive NMIBC, the earliest
episode was considered the point of reference for
the study. Patients were excluded if they had a

concurrent or prior diagnosis of upper tract urothe-
lial carcinoma with a disease-free interval following
radical nephroureterectomy of less than 12 months.
Patients were also excluded if they had a second pri-
mary malignancy (aside from organ-confined low-
or intermediate-risk prostate cancer) or if they had
a history of prior complex genitourinary reconstruc-
tion. Details concerning included/excluded patients
are provided in Fig. 1. All data were collected retro-
spectively and informed consent was waived by the
IRB due to the unfeasibility of contacting all patients
for consent. The study was conducted in accordance
with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement
for cohort studies. The completed STROBE checklist
is provided in Supplementary Materials.

Treatments

Patients were managed at the discretion of their
treating clinicians with either initial radical cys-
tectomy (RC) or bladder-sparing therapy (BST),
taking into consideration the totality of patient- and
disease-related factors. At our institution, neoadju-
vant chemotherapy (NACT) is only offered to patients
with ≥cT2 disease; thus, no patients in the initial RC
group received NACT. Some patients in the initial
BST group who had subsequent disease progression
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did receive NACT. Similarly, chemoradiation ther-
apy was also restricted to those with ≥cT2 disease
and so was not offered to any patients in the initial
BCG unresponsive NMIBC cohort; however, it was
offered to select patients in the initial BST group who
experienced subsequent disease progression.

Data collection

Survival times were calculated from the point of
BCG unresponsive disease (“BCG failure”), which
was the date of the TURBT which confirmed the
diagnosis. For all purposes, metastasis was defined
by the date of a pathologic diagnosis confirming
metastatic (≥cM1a) disease or by the date of an imag-
ing study which prompted the patient to be managed
as metastatic. Recurrence was defined as pathologi-
cally proven high grade recurrent disease on TURBT
or by the development of metastatic disease as defined
above. Findings on cystoscopy or positive urine cytol-
ogy alone were not considered sufficient to define
recurrence. Progression was defined by pathological
≥T2 or N+ disease on TURBT or radical cystec-
tomy specimens, or by the development of metastatic
disease as defined above. Cystectomy-free survival
was defined by the interval to the date of radical
cystectomy. Bladder-intact metastasis-free survival
was defined by the interval to radical cystectomy or
development of metastatic disease as defined above,
whichever occurred first. Deaths were determined
to be cancer-related if they occurred in the con-
text of metastatic urothelial carcinoma and were not
definitively unrelated to the underlying malignancy,
or if they resulted from a complication of cancer
treatment. Cancer stage and grade were classified
using the American Joint Commission on Cancer
(AJCC) 8th edition TNM system and the 1998 World
Health Organization/International Society of Urolog-
ical Pathology (WHO/ISUP) systems, respectively.
Tumor size at TURBT was determined by refer-
ence to operative reports or, where not available, by
reference to Current Procedural Terminology (CPT)
billing codes. Charlson Comorbidity Index (CCI)
scores were determined retrospectively by a full-chart
text search for each of the component medical con-
ditions, as well as by review of the initial outpatient
consult note and any available anesthesia preoper-
ative evaluations. Patients were defined as lost to
follow up if they were alive at the point of last con-
tact with >12 months elapsed since that time. Date of
final data collection was March 19, 2022.

Statistical methods

Descriptive statistics were reported as number and
percentage for categorical variables and as median
with interquartile range (IQR) for continuous vari-
ables. Comparisons between groups were made using
the Pearson χ2 test or the Mann-Whitney U test,
as appropriate. Survival outcomes were reported
using the Kaplan-Meier method, with comparisons
between multiple groups using the log-rank test and
association of covariates with survival using the Cox
proportional hazards method. Missing values were
omitted. Covariates were included in multivariable
analyses if they achieved a p value of ≤0.10 on uni-
variable analysis. Median follow-up was estimated
by the reverse Kaplan-Meier method [23].

Immortal-time bias was a concern in when compar-
ing outcomes between patients undergoing 1 and ≥2
lines of bladder-sparing treatment. This phenomenon
occurs in retrospective comparisons of groups where
inclusion in one group requires patients by defini-
tion to have survived for a certain period of time. In
this case, patients included in the group receiving ≥2
lines of BST, by definition, suffered no clinical event
during the period of time prior to starting a second
line of BST. This would tend to bias outcomes in
favor of this group. Where relevant, this concern was
addressed by treating exposure as a time-dependent
covariate [24].

For all analyses, the threshold for statistical sig-
nificance was set at p < 0.05 and all p values were
two-sided. Data analysis was performed using SPSS
version 27 (IBM, Armonk, New York).

RESULTS

Study population, patient characteristics, and
oncologic outcomes

A total of 1,750 charts were reviewed to identify
a study population of 149 patients with BCG-unres-
ponsive, non-muscle invasive bladder cancer (≤cT1
N0 M0) (Fig. 1). Of note, we excluded 40 patients
who otherwise met criteria for BCG unresponsive-
ness but had muscle-invasive, node-positive, and/or
metastatic disease. Characteristics of the study pop-
ulation are provided in Table 1. At the time of
developing BCG unresponsive NMIBC, 60 patients
(40%) underwent radical cystectomy (RC) and
89 (60%) were treated with different modalities
of bladder-sparing treatment (BST) as detailed in
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Table 1
Demographic and disease characteristics of patients with BCG unresponsive NMIBC (≤cT1 N0 M0),

stratified by treatment at time of BCG unresponsive disease

Characteristic Radical Bladder-Sparing Total p
n (%) or median (IQR) Cystectomy Treatment

patient demographics/history
total patients 60 (40%) 89 (60%) 149
age, years 71 (65–76) 72 (66–78) 72 (65–77) 0.45

< 50 3 (5.0%) 3 (3.4%) 6 (4.0%) 0.75
50–59 5 (8.3%) 9 (10%) 14 (9.4%)
60–69 16 (27%) 18 (20%) 34 (23%)
70–79 29 (48%) 43 (48%) 72 (48%)
≥80 7 (12%) 16 (18%) 23 (15%)

sex
male 46 (77%) 78 (88%) 124 (83%) 0.079
female 14 (23%) 11 (12%) 25 (17%)

Charlson comorbidity index (exclusive of malignancy)
0–1 5 (8.3%) 8 (9.0%) 13 (8.7%) 0.98
2–3 19 (32%) 28 (32%) 47 (32%)
4–5 26 (43%) 36 (40%) 62 (42%)
≥6 10 (17%) 17 (19%) 27 (18%)

body mass index (BMI), kg/m2 27 (24–31) 27 (24–31) 27 (24–31) 0.89
obesity (BMI > 30) 18 (30%) 27 (30%) 45 (30%) 0.97

history of smoking (current or prior) 40 (67%) 63 (71%) 103 (69%) 0.59
history of NMIBC (prior to reference course of iBCG) 12 (20%) 24 (27%) 36 (24%) 0.33
prior history of UTUC (≥12 months) 2 (3.3%) 3 (3.4%) 5 (3.4%) 0.99
time from BCG failure to treatment (weeks) 8 (5–11) 5 (4–7) 6 (4–9) < 0.001
duration of follow up (months, reverse Kaplan-Meier) 81 (53–125) 75 (33–126) 76 (43–125) 0.86
lost to follow up 4 (6.7%) 5 (5.6%) 9 (6.0%) 0.79
initial disease characteristics
(prior to induction BCG)
tumor stage

Ta/Tis (noninvasive) 27 (46%) 52 (60%) 79 (54%) 0.096
T1 (invasive) 32 (54%) 35 (40%) 67 (46%)

carcinoma in situ (any component) 23 (41%) 27 (33%) 50 (37%) 0.36
BCG administration details
BCG administered at outside facility 24 (40%) 25 (28%) 49 (33%) 0.13
total BCG instillations (induction + maintenance) 9 (6–12) 9 (6–12) 9 (6–12) 0.65
BCG unresponsive disease characteristics
year of BCG unresponsive diagnosis, median 2015 2017 2016 0.10

2005–2008 5 (8.3%) 12 (14%) 17 (11%) 0.27
2009–2012 14 (23%) 17 (19%) 31 (21%)
2013–2016 24 (40%) 25 (28%) 49 (33%)
2017–2020 17 (28%) 35 (39%) 52 (35%)

unresponsive disease classification
≥T1 disease after induction 27 (45%) 33 (37%) 60 (40%) 0.40
HG or ≥T1 ≤6 months after last maintenance 16 (27%) 33 (37%) 49 (33%)
CIS ≤12 months after last maintenance 17 (28%) 23 (26%) 40 (27%)

tumor stage
Ta/Tis (noninvasive) 20 (33%) 48 (54%) 68 (46%) 0.013
T1 (invasive) 40 (67%) 41 (46%) 81 (54%)

tumor grade
low grade 0 1 (1.1%) 1 (0.7%) 0.41
high grade 60 (100%) 87 (99%) 147 (99%)
not reported 0 1 (1.1%) 1 (0.7%)

tumor size
small (< 2 cm) 45 (80%) 68 (86%) 113 (84%) 0.39
medium (2–5 cm) 10 (18%) 11 (14%) 21 (16%)
large (≥5 cm) 1 (1.8%) 0 1 (0.7%)

carcinoma in situ (any component) 36 (62%) 53 (62%) 89 (62%) 0.96
variant histology (at or before BCG failure) 8 (13%) 6 (6.7%) 14 (9.4%) 0.18

micropapillary 3 (5.0%) 2 (2.2%) 5 (3.4%)
squamous cell 1 (1.7%) 2 (2.2%) 3 (2.0%)
glandular/adenocarcinoma 2 (3.3%) 2 (2.2%) 4 (2.7%)
nested 2 (3.3%) 0 2 (1.3%)

(Continued)
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Table 1
(Continued)

Characteristic Radical Bladder-Sparing Total p
n (%) or median (IQR) Cystectomy Treatment

variant histology (at any point) 11 (18%) 10 (11%) 21 (14%) 0.22
micropapillary 3 (5.0%) 3 (3.3%) 6 (4.0%)
squamous cell 3 (5.0%) 3 (3.3%) 6 (4.0%)
glandular/adenocarcinoma 3 (5.0%) 3 (3.3%) 6 (4.0%)
nested 2 (3.3%) 0 2 (1.3%)
plasmacytoid 0 1 (1.1%) 1 (0.7%)

Patients were defined as lost to follow up if they were last reported alive with > 12 months since the time of last contact.
Disease was high grade at the time of initial TURBT in all cases. Variant histology is reported if present in any proportion.
Column percentages are exclusive of missing values. Abbreviations: BCG, bacille Calmette-Guérin; BMI, body mass index;
CIS, carcinoma in situ; iBCG, induction BCG; NMIBC, non-muscle invasive bladder cancer; UTUC, upper tract urothelial
carcinoma. Reported p values are per the Mann-Whitney U test for continuous variables and the Pearson χ2 test for categorical
variables. Duration of follow up was calculated by the reverse Kaplan-Meier method.

Supplementary Table 1. Patients opting for radical
cystectomy were more likely to have invasive (cT1)
disease than those undergoing initial BST (67% ver-
sus 46%, p = 0.013, χ2 test). No other difference be-
tween the groups reached statistical significance.

Outcomes of the overall patient cohort

Median (IQR) duration of follow up for the over-
all cohort was 76 (43–125) months (81 [53–125] for
patients undergoing initial RC, 75 [33–126] months
for patients undergoing initial BST, p = 0.86, all by the
reverse Kaplan-Meier method). Comparing patients
who underwent initial RC to initial BST, neither
metastasis-free survival (MFS) nor cancer-specific
survival (CSS) differed significantly between groups
(HR for MFS 1.30, 95% CI 0.68–2.52, p = 0.42;
HR for CSS 1.58, 95% CI 0.78–3.19, p = 0.20)
(Fig. 2A and 2B). The survival curves did diverge,
however, suggesting that the study may have been
underpowered to detect a difference in these out-
comes. Overall survival (OS) was greater among
patients undergoing RC than BST (HR 1.83, 95% CI
1.04–3.22, p = 0.036), possibly due in part to selec-
tion of healthier patients for RC (Fig. 2C). No clinical
or demographic factor, including choice of initial RC
versus initial BST, was significantly associated with
MFS on univariable or multivariable Cox regression
analysis. Greater patient age and higher Charlson
comorbidity index (CCI) were associated with poorer
CSS (HR for age 1.04 / year, 95% CI 1.01–1.08,
p = 0.028; HR for CCI 1.25 / point, 95% CI 1.03–1.50,
p = 0.023) on univariable analysis, but these factors
did not reach significance on multivariable analysis
(Supplementary Table 2).

Outcomes of patients undergoing initial
bladder-sparing treatment

Of the 89 patients who were managed with initial
bladder-sparing treatment (BST), 57 patients (64%)
received additional BCG, 24 patients (27%) received
alternate intravesical agents as detailed in Supple-
mentary Table 1, and 6 patients (6.7%) received
re-TURBT or observation only. Patients managed
with initial BST had high rates of treatment failure.
Three-quarters of patients experienced recurrence
within two years of treatment (Fig. 3A), and roughly
25% of patients progressed to muscle invasive or
metastatic disease in the same interval (Fig. 3B). Esti-
mated two-year cystectomy-free survival (CFS) and
bladder-intact metastasis-free survival (BIMFS) were
62% and 57%, respectively (Fig. 3C, D), and five-
year CFS was only 42% (Fig. 3C). Thus, initial BST
proved unable to prevent cystectomy in a majority
of patients. BCG-unresponsive NMIBC clinical tri-
als are often stratified by the presence or absence of
carcinoma in situ (CIS) at the time of BCG failure.
In our cohort, the presence of CIS at BCG failure
was associated with significantly poorer RFS (HR
1.67, 95% CI 1.03–2.70, p = 0.037), but association
with other outcomes did not reach significance (Sup-
plementary Figure 1). Further detail concerning the
outcomes of patients opting for initial BST, includ-
ing receipt and timing of additional lines of BST, is
provided in Table 2.

Outcomes of patients receiving multiple lines of
bladder-sparing treatment

Patients who opt for initial BST are often averse to
undergoing radical cystectomy and will inquire about
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Fig. 2. Oncologic outcomes of patients with BCG-unresponsive NMIBC. Kaplan-Meier curves showing metastasis-free (A), cancer-specific
(B) and overall survival (C) of patients with BCG-unresponsive NMIBC opting for either upfront cystectomy or initial bladder-sparing
management at the time of BCG unresponsive disease (“BCG failure”). Metastasis-free and cancer-specific survival did not differ significantly
between the two groups (HR for MFS 1.30, 95% CI 0.68–2.52, p = 0.42; HR for CSS 1.58, 95% CI 0.78–3.19, p = 0.20), whereas overall
survival was greater among patients undergoing initial RC (HR 1.83, 95% CI 1.04–3.22, p = 0.036). Abbreviations: BCG, bacillus Calmette-
Guérin; CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; MFS, metastasis-free survival; NMIBC, non-muscle invasive
bladder cancer; OS, overall survival.

additional lines of BST after treatment failures. We
sought to examine the outcomes of such patients. Of
the 89 patients opting for initial BST, 40 (45%) went
on to receive a second line of BST after a failure
of the initial course, and some patients received as
many as six additional lines of BST (Supplementary
Table 3 and data not shown). Among patients who
underwent radical cystectomy, those who received
two or more lines of BST had a significantly higher
risk of extravesical disease (≥pT3 or pN+) than those
who underwent initial RC or one line of BST (15%
versus 18% versus 42%, p = 0.038), despite greater
receipt of neoadjuvant chemotherapy (Table 3). Com-
pared with initial RC, receipt of ≥2 lines of BST was
independently associated with non-organ-confined
disease at cystectomy on both univariable and multi-
variable logistic regression analysis (univariable OR
4.12, 95% CI 1.30–13.1, p = 0.016; multivariable OR
4.47, 95% CI 1.33–15.0, p = 0.015) (Supplementary
Table 4). This difference in pathologic outcomes was

not, however, associated with a significant difference
in oncologic outcomes compared with patients under-
going initial RC or only 1 line of BST (log-rank
p = 0.68 for MFS, p = 0.39 for CSS) (Supplementary
Figure 2). To account for immortal-time bias, we
performed a time-varying Cox regression comparing
oncologic outcomes of patients undergoing ≥2 lines
versus 1 line of BST, which again showed no signif-
icant difference in MFS or CSS (HR for MFS 1.91,
95% CI 0.82–4.42, p = 0.13; HR for CSS 1.19, 95%
0.52–2.75, p = 0.68) (Table 4).

DISCUSSION

The management of BCG-unresponsive non-
muscle invasive bladder cancer has been complicated
by clinical heterogeneity, the lack of a consistent def-
inition of BCG unresponsiveness, and a wide variety
of treatment options with little data on comparative
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Fig. 3. Oncologic outcomes of patients undergoing bladder-sparing treatment for BCG-unresponsive NMIBC. Kaplan-Meier curves showing
recurrence-free (A), progression-free (B), cystectomy-free (C), and bladder-intact metastasis-free survival (D) of patients opting for initial
bladder-sparing management of BCG-unresponsive NMIBC. Recurrence-free survival was a composite of high-grade intravesical and
systemic recurrence. Progression-free survival was a composite of muscle-invasive (≥T2) and metastatic (nodal/distant) progression. A large
majority of patients experienced disease recurrence within the first two years, and over half underwent radical cystectomy within five years
of initial BCG failure. Abbreviations: BCG, bacillus Calmette-Guérin; NMIBC, non-muscle invasive bladder cancer.

Table 2
Detailed outcomes of patients undergoing initial bladder-sparing treatment for BCG unresponsive NMIBC

Outcome 6 months 12 months 18 months 24 months 48 months 60 months

recurrence 34% 89 58% 58 72% 37 75% 22 80% 10 80% 8
progression 2% 89 16% 86 25% 60 28% 50 36% 29 39% 20
rec’d 2nd-line BST 9% 89 31% 80 38% 57 44% 45 45% 21 49% 14
rec’d 3rd-line BST 0% 89 1% 88 8% 83 12% 67 25% 30 25% 20
rec’d 4th-line BST 0% 89 0% 88 1% 84 3% 72 14% 37 20% 22
cystectomy 5% 89 22% 84 35% 67 38% 48 47% 22 58% 15
metastasis 0% 89 6% 88 11% 81 15% 67 26% 35 31% 25
cystectomy or metastasis 5% 89 23% 84 39% 67 43% 46 55% 21 64% 14
bladder cancer death 0% 89 3% 89 7% 85 11% 75 28% 40 32% 28

Values shown are the Kaplan-Meier estimate of the proportion of patients experiencing an event by each timepoint and the number of patients
at risk in each interval. Abbreviations: BST, bladder-sparing treatment.

effectiveness. In one influential early series, patients
failing two consecutive courses of BCG treatment
faced a 50% risk of developing metastatic cancer
and only a 20% chance of treatment success [25].

A randomized trial compared intravesical gemc-
itabine with continued BCG instillation and achieved
a 2-year recurrence-free survival (RFS) rate of 19%
for the gemcitabine group and only 3% for continued
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Table 3
Pathologic outcomes of patients undergoing radical cystectomy either at the time of BCG unresponsive disease

(upfront cystectomy) or after receiving 1 or ≥2 lines of bladder-sparing treatment

Characteristic Initial 1 line bladder-sparing ≥2 lines bladder-sparing p
n (%) or median (IQR) cystectomy treatment treatment

Total patients 60 22 19
received NACT 0 2 (9.1%) 3 (16%)
TNM pathologic stage

pT0 13 (22%) 2 (9.1%) 1 (5.3%) 0.15
pTa/Tis 24 (40%) 8 (36%) 5 (26%)
pT1 15 (25%) 5 (23%) 5 (26%)
pT2 2 (3.3%) 3 (14%) 1 (5.3%)
pT3 5 (8.3%) 2 (9.1%) 4 (21%)
pT4 1 (1.7%) 2 (9.1%) 3 (16%)
pN+ 4 (6.7%) 3 (14%) 3 (16%) 0.41
≥pT3 or pN+ 9 (15%) 4 (18%) 8 (42%) 0.038

carcinoma in situ 33 (58%) 14 (67%) 9 (47%) 0.47
lymphovascular invasion 5 (8.9%) 4 (19%) 5 (28%) 0.12

Extravesical (≥pT3 or pN+) disease was more prevalent among those undergoing ≥2 lines of bladder-sparing treatment
compared with those undergoing upfront cystectomy or cystectomy after 1 line of bladder-sparing treatment (p = 0.038).
Tumor grade is not shown, as all tumors were high grade. Reported p values are per the Pearson χ2 test. Abbreviations; IQR,
interquartile range (25th–75th percentiles); NACT: neoadjuvant chemotherapy.

Table 4
Oncologic risk associated with receipt of ≥2 lines of bladder-

sparing treatment

Outcome Hazard 95% confidence p
ratio interval

recurrence-free survival 2.55 0.58–11.2 0.22
progression-free survival 1.99 0.89–4.47 0.10
cystectomy-free survival 2.54 1.30–4.97 0.007
metastasis-free survival 1.91 0.82–4.42 0.13
bladder-intact metastasis-free

survival
2.57 1.39–4.76 0.003

cancer-specific survival 1.19 0.52–2.75 0.68

Time-varying Cox regression analysis assessing risk of the
described oncologic outcomes in patients undergoing ≥2 lines
of BST, compared with patients receiving 1 line of BST. Hazard
ratios are reported such that a ratio > 1 indicates greater risk among
patients receiving ≥2 lines of BST. Time-varying Cox regression
was employed due to the presence of immortal-time bias, which
would otherwise tend to favor the ≥2 lines BST group.

BCG; the corresponding progression-free survival
(PFS) rates were 67% and 63%, respectively [26].
A retrospective, multi-institutional series of 276
patients receiving gemcitabine plus docetaxel for
patients with NMIBC who failed BCG noted 2-
year RFS and PFS rates of 46% and ∼96% [27].
Notably, these studies were all conducted in patients
with “BCG failure” defined more loosely than the
FDA definition used here. The recent single-arm
trials of pembrolizumab, nadofaragene firadenovec,
N-803, and oportuzumab monatox reported complete
response (CR) rates of 41%, 53%, 71%, and 40%
respectively, with median duration of response of

16.2, 9.7, 19.2, and 13.2 months in varying sub-
groups of BCG-unresponsive populations [18–21].
Recurrence-free rates at 12 months in these trials
ranged from 19% to 57%. A large retrospective
series of patients (with both papillary disease and
CIS) receiving intravesical gemcitabine/docetaxel
reported 24-month recurrence-free and cystectomy-
free rates of 46% and 85%, respectively [27].

The ongoing Comparison of Intravesical Therapy
and Surgery as Treatment Options for Bladder Can-
cer (CISTO) trial (NCT03933826) seeks to describe
the outcomes of patients with NMIBC but is sev-
eral years away from completion. Radical cystectomy
is considered to be the most definitive therapy for
BCG-unresponsive NMIBC, but the optimal timing
of RC in this setting has yet to be determined. One
study examining the outcomes of patients undergo-
ing RC for NMIBC showed no improvements over
a ten-year period, suggesting that patient selection
and management has shown little improvement over
time [28]. Limitations with available data have led
the United States Food and Drug Administration to
offer clinical guidance for the design of single-arm
clinical trials, intended to serve as the basis for drug
approvals [17]. However, real-world data on the out-
comes of patients with BCG-unresponsive NMIBC
according to this definition are limited, as are data
on the outcomes of patients who pursue multiple
lines of bladder-sparing therapy. We sought to review
the characteristics and outcomes of these patients in
our own institutional experience. We were particu-
larly interested in outcomes of patients with multiple
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recurrences who chose to pursue additional lines of
bladder-sparing treatment in order to avoid cystec-
tomy.

In our series of patients with BCG-unresponsive
NMIBC as defined by the FDA, only a minority
(40%) opted for immediate cystectomy. Overall sur-
vival was greater among patients who underwent
initial RC than those who underwent initial BST,
but metastasis-free and cancer-specific survival did
not differ, suggesting that patient selection was a
factor in the difference in OS. This likely involved
both patient-related (e.g., perceived comorbidity / life
expectancy) and disease-related factors (e.g., tumor
stage, which did differ significantly between groups;
and perceived burden or aggressiveness of disease,
which is difficult to quantify). It is also possible
that the OS difference reflects an underlying genuine
difference in CSS that was masked by retrospec-
tive misattribution of deaths to non-cancer causes.
In either case, it is important to emphasize that the
two populations were highly selected and that the
comparison cannot provide evidence as to the relative
effectiveness of RC or BST.

Patients who did elect initial BST had high rates
of treatment failure, with three-quarters of patients
experiencing local or systemic recurrence, most
within the first two years. The estimated cystectomy-
free survival at five years was only 42%. Thus, the
choice to undergo BST often served to delay rather
than to prevent the need for cystectomy. It could be
argued that delaying cystectomy and preserving an
intact bladder, even if temporarily, offers a benefit to
quality of life (QoL). However, the benefits of pre-
serving an intact bladder must be weighed against
the burden of ongoing intravesical treatments and
surveillance, as well as worry about the develop-
ment of metastatic disease. Interestingly, the recent
BRAVO randomized trial showed no difference in a
variety of treatment-agnostic QoL measures between
patients undergoing cystectomy and receiving intrav-
esical BCG, suggesting that the QoL detriment
associated with radical cystectomy may not be signif-
icantly worse than that associated with ongoing BST
[13]. Our oncologic outcomes in patients undergoing
BST are generally poorer than those reported in recent
clinical trials, which could be due to less efficacious
treatments or differences in the underlying patient
populations. This could also be an example of “trial
effect”, a phenomenon in which patients enrolled in
clinical trials are posited to have better outcomes
than patients receiving the same treatments outside
of clinical trials. However, the existence of this

phenomenon has not been substantiated in the litera-
ture [29, 30].

Patients who opt for BST are often averse to under-
going radical cystectomy and inquire about further
bladder-conserving options after an initial treatment
failure. In our cohort, receipt of ≥2 lines of BST
following BCG unresponsive disease was associated
with much higher rates of ≥pT3 or pN+ disease
than reported in other series of patients undergo-
ing RC after BCG failure [28, 31]. Metastasis-free
and cancer-specific survival were not significantly
worse among patients undergoing ≥2 lines of BST
compared with 1 line of BST or initial RC, but our
power to detect differences was limited by a small
sample size and a high degree of patient selection.
Clinical trial participation was low, with only six
out of 89 patients enrolling in a clinical trial at the
time of initial BCG failure. Interestingly, a further
nine patients enrolled in clinical trials after subse-
quent treatment failures, suggesting that patients may
be more amenable to trial enrollment after multiple
intravesical treatment failures.

Limitations

Our study carries the usual limitations of a ret-
rospective, single-institution study. The sample size
was comparatively small and reduced our ability to
detect differences between clinical groups. The qual-
ity of the retrospective data, particularly those derived
from external sources, is potentially inconsistent and
may contain hidden bias or confounders, particu-
larly with regard to the assignment of comorbidity,
metastatic status, and cancer-specific mortality. Fur-
thermore, our study population may be subject to
hidden or unaccounted confounders, including selec-
tion bias at the time of referral (e.g., referral of
more complex or higher-risk patients to our aca-
demic center). A shortcoming of this publication,
and one shared with much of the literature concern-
ing NMIBC, is the heterogeneity of the underlying
patient cohort. The study spans a broad period of time
and patients were managed by many different clini-
cians (including those both within and outside of our
institution), who may have had different treatment
philosophies or varying access to different treatment
options. The initial RC and initial BST cohorts were
highly selected both with regard to patient and dis-
ease characteristics, and the study should therefore
not be interpreted as providing evidence as to the
comparative effectiveness of RC and BST.
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CONCLUSIONS

Here, we reviewed the outcomes of patients man-
aged at our institution with BCG unresponsive
NMIBC according to the US Food and Drug Admin-
istration’s 2018 definition, which has served as the
basis for the design of numerous clinical trials. A
majority of patients opted for initial bladder-sparing
treatment (BST), but these patients had high rates of
treatment failure. Those who received two or more
lines of BST after a subsequent failure had increased
risk of adverse pathology should they go on to require
cystectomy. Our findings emphasize the degree of
patient interest in bladder-sparing options for man-
agement of BCG-unresponsive NMIBC and a historic
lack of consensus as to optimal management, high-
lighting the importance of recent and ongoing clinical
trials. Ongoing support for and patient enrollment in
such trials remains critical for continued progress in
this important clinical space.
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