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Background: Data for bladder-sparing treatment (BST) in bacillus Calmette-Guerin
(BCG)-unresponsive non–muscle-invasive bladder cancer (NMIBC) patients report
short-term outcomes limited to 1–2 yr.
Objective: To assess long-term survival outcomes of BCG-unresponsive NMIBC
patients treated with BST.
Design, setting, and participants: BCG-unresponsive NMIBC patients diagnosed
between January 2000 and September 2021 from an institutional NMIBC registry
were evaluated.
Intervention: Long-term survival outcomes for patients receiving BST, early radical
cystectomy (RC), and delayed RC were compared.
Outcome measurements and statistical analysis: The primary endpoints were overall
survival (OS) and cancer-specific survival (CSS).
Results and limitations: In total, 114 patients with a median follow-up of 71.2 mo
(interquartile range: 32.6–132.2) were analyzed. There were no significant differ-
ences in OS (hazard ratio [HR]: 1.40, 95% confidence interval [CI]: 0.68–2.89,
p = 0.4) or CSS (HR: 0.88, 95% CI: 0.22–3.55, p = 0.9) between patients undergoing
early RC (n = 38) and BST (n = 76). At 60 mo, BST patients had a high-grade
recurrence-free rate, muscle-invasive disease/metastasis progression-free rate,
and avoidance of RC rate of 37%, 83%, and 58%, respectively. Current smoker status
(HR: 4.44, 95% CI: 1.41–13.97, p = 0.011) was the only variable predictive of high-
grade recurrence following a multivariable analysis. The median time to RC from
BCG-unresponsive date was 2.1 and 11.7 mo for those undergoing early RC and
delayed RC (after BST), respectively. Patients treated with early RC had a higher
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incidence of cT1 disease (53% vs 36%, p = 0.049) and lymphovascular invasion (LVI;
11% vs 0%, p = 0.011) compared to patients treated with BST. Survival outcomes
were similar between groups: 10-yr OS—58% versus 50% (HR: 1.40, 95% CI: 0.68–
2.89, p = 0.4), and 10-yr CSS—81% versus 85% (HR: 0.88, 95% CI: 0.22–3.55, p = 0.9).
Conclusions: An analysis of long-term survival of BCG-unresponsive NMIBC patients
receiving BST suggests that it may be safe in patients without LVI and/or variant
histology and nonsmokers. Survival outcomes for patients treated with BST may
not be inferior to those receiving early RC.
Patient summary: Bladder-sparing treatment can be offered to appropriately
selected patients who have bacillus Calmette-Guerin (BCG)-unresponsive non–
muscle-invasive bladder cancer. Long-term outcomes may not be inferior to those
for patients who opt for early radical cystectomy.
� 2023 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).
1. Introduction

BCG-unresponsive non–muscle-invasive bladder cancer
(NMIBC) patients represents a group of patients who have
high-grade (HG) refectory or early relapsing disease despite
adequate bacillus Calmette-Guerin (BCG) for whom radical
cystectomy (RC) is the reference standard as recommended
by guidelines [1–3]. However, most patients are reluctant to
undergo RC and seek alternative bladder-sparing treatment
(BST). This disease state was hence recognized by the US
Food and Drug Administration (FDA) in 2018, to allow
single-arm trials, some of which have reported results
recently and have led to regulatory approval for drugs in
this space [4–6].

With emerging data for BST, an unanswered question
remains—are we sacrificing cancer-specific survival (CSS) of
our patients in attempts at bladder preservation? In the trial
that led to the approval of pembrolizumab in 2020, the 12-
mo disease-free survival rate was 19% with an avoidance of
cystectomy rate of 51% at a median of 36 mo [5]. Similarly,
the trial that led to the recent approval (December 2022) of
nadofaragene fidenovec reported a 12-mo HG disease-free
rate of 24% and, ultimately, a cystectomy-free rate of 65% at
24 mo [6]. Since no long-term data are available for BST in
BCG-unresponsive patients, this coupled with the small but
significant risk of developing metastatic disease compels
physicians to continue to recommend early RC [7].

To attempt to address this knowledge gap, herein we
report the long-term outcomes of patients with BCG-
unresponsive NMIBC at our institution over a 20-yr period.
We further elucidate the outcomes of patients who receive
early RC (at diagnosis of BCG-unresponsive state) versus
those who underwent BST.
2. Patients and methods

This study was conducted with approval from our institutional review

board. An institutional database of consecutive patients diagnosed with

NMIBC between January 2000 and September 2021 was queried, and

patients meeting the criteria for BCG-unresponsive disease, as estab-

lished by the FDA, International Bladder Cancer Group, and European

Association of Urology, were included [1,4,8]. To summarize,

BCG-unresponsive disease was defined as (1) persistent/residual carci-
noma in situ (CIS) with/without papillary disease (Ta and T1) within

12 mo of completion of adequate BCG and (2) recurrent HG papillary dis-

ease (Ta and T1) within 6 mo of completion of adequate BCG or HG T1

disease at first evaluation following induction-only BCG. Adequate BCG

was defined as the receipt of at least five of six induction BCG instilla-

tions and of two of three planned maintenance instillations, or two

induction treatment of at least five of six BCG instillations. All patients

had a minimum of 12 mo follow-up.

All patients had pathology review by subspecialty trained uropathol-

ogists at our institution. Typically, the default at our institution is to offer

RC to patients who are fit enough. BST is discussed as an option for those

who refuse (more commonly) or are unfit for RC. Where BST was admin-

istered, cystoscopy surveillance and imaging schedule were standard-

ized as per the high-risk NMIBC guidelines [2]. Patients treated with

RC received follow-up including computed tomography imaging in

accordance to our institutional guidelines [9]. Patient demographics,

gender, and histopathological characteristics such as tumor stage, grade,

presence of concurrent CIS, and BST type were determined.

The primary endpoints were CSS and overall survival (OS). CSS was

defined as the number of months between diagnosis of BCG-

unresponsive disease and death attributed to bladder cancer. OS was

defined similarly for death from any cause. The secondary endpoints

included progression-free rate. For patients undergoing RC, this was cal-

culated from the date of BCG-unresponsive diagnosis until the develop-

ment of local disease recurrence or metastasis on cross-sectional

imaging to account for the lead time bias. For patients treated with

BST, other secondary endpoints included HG recurrence-free rate, pro-

gression to muscle-invasive bladder cancer (MIBC)/metastasis-free rate,

and avoidance of RC rate. Patients without an event were censored at

the date of their last follow-up when they were free of an event. Early

RC was defined receiving RC following a diagnosis of BCG-unresponsive

disease, while delayed RC was defined as receiving BST after a diagnosis

of BCG-unresponsive disease followed by salvage RC following treatment

failure.

Statistical analysis was performed using Stata/SE version 17 (Stata-

Corp, College Station, TX, USA). Statistical significance threshold was

set at 0.05. Descriptive statistics were used to summarize the study

cohort. Categorical variables were analyzed using Pearson’s chi-square

test or Fisher’s exact test, while Wilcoxon rank-sum test was used to test

continuous variables. The median follow-up of the study was deter-

mined by the reverse Kaplan-Meier method. Survival estimates were cal-

culated using the Kaplan-Meier method. For time points with five or

fewer patients at the time at risk, estimates were not reported. A

proportional odds ordinal regression analysis was used to determine

interactions. A multivariable Cox proportional hazard model was used
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BCG-unresponsive pa�ents (n = 118)

Early radical cystectomy (n = 
38)
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Fig. 1 – CONSORT diagram of study cohort. BCG = bacillus Calmette-Guerin; NMIBC = non–muscle-invasive bladder cancer.

Table 1 – Baseline characteristics following BCG-unresponsive diagnosis of patients treated with early radical cystectomy versus bladder-sparing
treatment

Variables Early radical cystectomy (n = 38) Bladder-sparing treatment (n = 76) p value

Age, median (IQR) 69 (63–78) 70 (63–78) 0.5
Male, n (%) 28 (73.7) 60 (79.0) 0.5
Smoking history, n (%) 0.012
Nonsmoker 19 (50.0) 20 (26.3)
Ex-smoker/current smoker 19 (50.0) 56 (73.7)

Number of previous BCG instillations (%) <0.001
<10 25 (65.8) 5 (6.6)
�10 13 (34.2) 71 (93.4)

T stage, n (%) 0.049
CIS only 13 (34.2) 23 (30.3)
Ta 5 (13.2) 26 (34.2)
T1 20 (52.6) 27 (35.5)

CIS with/without papillary disease, n (%) 20 (52.6) 38 (50.0) 0.8
Lymphovascular invasion, n (%) 4 (10.8) 0 (0) 0.011
Variant histology, n (%) 2 (5.3) 2 (2.6) 0.6
Bladder-sparing treatment, n (%)
Additional BCG 28 (36.8)
BCG interferon 22 (28.9)
Gemcitabine-docetaxel 10 (13.2)
Other 16 (21.1)

BCG = bacillus Calmette-Guerin; CIS = carcinoma in situ; IQR = interquartile range.
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to adjust for confounding factors. An ordered logit model was used to

determine the association between stage and RC treatment (delayed vs

early).
3. Results

A total of 114 patients fulfilling the criteria for BCG-
unresponsive disease with at least 1 yr of follow-up were
identified from our institutional registry of patients treated
with BCG. Of the 114 patients, 76 (67%) received BST and 38
(33%) underwent early RC (Fig. 1). The median follow-up
was 71.2 mo (interquartile range [IQR]: 32.6–132.2). As
shown in Table 1, patient age and sex were matched evenly.
Patients treated with early RC were more likely to be non-
smokers (50% vs 26%, p = 0.012), have cT1 stage (53% vs
36%, p = 0.049), have lymphovascular invasion (LVI; 11%
vs 0%, p = 0.011), and have received fewer BCG instillations
(nine or fewer instillations: 66% vs 7%, p < 0.001) compared
with patients managed by BST.

Figure 2 describes the distribution of all patients in the
study with their outcome. There were no significant differ-
ence (inconclusive difference) between patients undergoing
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Fig. 2 – Swimmer plot describing the outcomes of all patients in the study labeled by their initial treatment following diagnosis of BCG-unresponsive NMIBC.
BCG = bacillus Calmette-Guerin; MIBC = muscle-invasive bladder cancer; NMIBC = non–muscle-invasive bladder cancer.
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Fig. 3 – Kaplan-Meier survival estimates comparing early radical cystectomy versus bladder-sparing treatment: (A) overall survival (HR: 1.40, 95% CI: 0.68–
2.89, p = 0.4) and (B) cancer-specific survival (HR: 0.88, 95% CI: 0.22–3.55, p = 0.9). CI = confidence interval; HR = hazard ratio; RC = radical cystectomy.
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BST or early RC with regard to OS (HR: 1.40, 95% CI: 0.68–
2.89, p = 0.4) or CSS (HR: 0.88, 95% CI: 0.22–3.55, p = 0.9;
Fig. 3 and Table 2). Results were constant following adjust-
ment for age, T stage LVI, and variant histology even when
stratified for CIS with/without papillary disease or
papillary-only disease (Supplementary Table 2). The median
time to receipt of BST was 0.9 mo (IQR: 1.3–2.1), and there
was no difference in the median time to receipt of BST and
any event endpoint. For patients undergoing BST, freedom
from HG recurrence was 49% at 24 mo and 37% at 60 mo
(Supplementary Fig. 1 and Table 2). The rates of freedom
from MIBC/metastasis progression were 90% at 24 mo and
83% at 60 mo. In all, 55% of patients treated with BST had
avoided RC at 120 mo (Table 2). When adjusted for age, T
stage, and type of BST, the only variable that was associated
with the risk of HG recurrence was ‘‘current smoker’’ status
(HR: 5.06, 95% CI: 1.63–15.66, p = 0.005).

Supplementary Table 1 report patients stratified by early
versus delayed RC (following a trial of BST). The timing of
surgery was at a median of 2.1 mo (IQR: 1.4–2.6) for
patients treated with early RC and a median of 11.9 mo
(IQR: 7.0–27.6) for delayed RC. There was no difference in
survival outcomes between the two groups: 10-yr OS—
58% versus 51% (HR: 1.23, 95% CI: 0.53–2.86, p = 0.6) and
10-yr CSS—81% versus 80% (HR: 1.14, 95% CI: 0.25–5.21,
p = 0.9; Fig. 4 and Table 2). Freedom from progression rates
was also similar for patients treated with early versus
delayed RC (HR: 1.63, 95% CI: 0.39–6.84, p = 0.5; Supple-



Table 2 – Survival function (%) for patients treated with early radical cystectomy (n = 38) versus bladder-sparing treatment (n = 76) and early
(n = 38) versus delayed (n = 27) radical cystectomy, and outcomes of bladder-sparing treatment (n = 76)

Endpoint Treatment arm 12 mo (95% CI) 24 mo (95% CI) 60 mo (95% CI) 120 mo (95% CI)

OS Early RC 89 (73–96) 83 (66–92) 79 (61–90) 58 (27–79)
Bladder-sparing treatment 93 (84–97) 93 (84–97) 71 (57–81) 50 (34–64)

CSS Early RC 100 97 (79–100) 92 (72–98) 81 (44–95)
Bladder-sparing treatment 100 100 94 (83–98) 85 (65–94)

Early RC versus delayed RC
Freedom from progression Early RC 97 (80–100) 97 (80–100) 88 (67–96)

Delayed RC 100 96 (76–99) 87 (64–96) 80 (53–92)
OS Early RC 89 (73–96) 83 (66–92) 79 (61–90) 58 (27–79)

Delayed RC 96 (77–99) 96 (77–99) 80 (58–91) 51 (28–71)
CSS Early RC 100 97 (79–100) 92 (72–98) 81 (44–95)

Delayed RC 100 100 96 (75–99) 80 (47–93)
Bladder-sparing treatment
Freedom from high-grade recurrence rate 66 (54–76) 50 (37–62) 37 (23–50) 32 (18–47)
Freedom from any progression rate 88 (78–94) 80 (66–88) 62 (44–76) 62 (44–76)
Freedom from muscle-invasive/metastasis progression

rate
95 (86–98) 90 (77–96) 83 (66–92) 83 (66–92)

Avoidance of radical cystectomy rate 80 (69–88) 72 (59–81) 58 (44–70) 55 (40–68)

CI = confidence interval; CSS = cancer-specific survival; OS = overall survival; RC = radical cystectomy.
Shaded column denotes too few patients (fewer than five) to provide valid results.
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Fig. 4 – Kaplan-Meier survival estimates comparing early versus delayed radical cystectomy: (A) overall survival (HR: 1.23, 95% CI: 0.53–2.86, p = 0.6) and (B)
cancer-specific survival (HR: 1.14, 95% CI: 0.25–5.21, p = 0.9). CI = confidence interval; HR = hazard ratio; RC = radical cystectomy.
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mentary Fig. 2 and Table 2). There was no difference in out-
comes following adjustment for age, T-stage LVI, and vari-
ant histology (Supplementary Table 2). A proportional
odds ordinal regression analysis suggests that there was
no significant difference in the final RC T stage between
patients treated with early versus delayed RC (odds ratio:
0.98, 95% CI: 0.40–2.41, p = 0.966). T stage for patients
who underwent delayed RC is reported in Supplementary
Table 3.
4. Discussion

Our report suggests that for patients with BCG-
unresponsive NMIBC, a trial of BST does not confer poorer
survival outcomes versus early RC over the long term (a
median follow-up period of 72 mo).
Most guidelines are unanimous on the recommendation
that BCG-unresponsive NMIBC should be treated with RC
[1–3]. At the same time, most patients are reluctant to
undergo RC without a trial of BST. Since no long-term data
are available for BST in BCG-unresponsive patients, many
physicians continue to recommend early RC. Furthermore,
in recently reported trials of approved agents, the duration
of follow-up was truncated at 36 mo for pembrolizumab
and 24 mo for nadofaragene firadenovec.

We recognize that our report is based on patients who
received BST prior to the availability of agents that have
been approved recently. Pembrolizumab was approved in
January 2020 based on a phase II trial that reported a 3-
mo complete response rate of 41%, but only 19% of patients
of the entire cohort remaining recurrence free at a median
of 36 mo [5]. An interim analysis of the CORE1 study sug-
gests that combination therapy of pembrolizumab with
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CG0070 achieves a 58% complete response rate at 12 mo
[10]. Intravesical nadofaragene firadenovec gene therapy
was recently approved (December 2022) based on a 3-mo
complete response rate of 53% and an overall response rate
of 24.3% at a median follow-up of 20 mo [6]. More recently,
results of a single-arm study of BCG-unresponsive patients
treated with combination intravesical IL-15RaFc plus BCG
reported a papillary 24-mo complete response rate of 48%
[11]. However, the initial complete response rate at 3 mo
was 55%, and another 16% of patients achieved a complete
response following reinduction therapy. In a retrospective
assessment of combination intravesical chemotherapy with
gemcitabine-docetaxel (Gem-Doce), the HG recurrence-free
survival at 2 yr in the subgroup of patients who met the
BCG-unresponsive criteria was 50% for CIS-containing
tumors and 58% for papillary-only tumors [12]. In our
cohort, which included 10 patients who received Gem-
Doce, the HG recurrence-free rates were 50% at 2 yr, 37%
at 5 yr, and 32% at 10 yr, with CSS of 100% at 2 yr, 94% at
5 yr, and 85% at 10 yr. Thus, our data suggest that the
long-term risk of cancer-related death in patients who have
elected to undergo BST is low. Clearly, given that this is a
retrospective analysis, patient selection played a key role,
with the aim to quantify the long-term outcomes of patients
who are appropriately selected for BST.

It is important to acknowledge that we are not advocat-
ing for the indiscriminate delay in radical treatment in BCG-
unresponsive NMIBC patients because of the undue risk of
disease progression to MIBC/metastatic disease where
patients would have missed the opportunity for curative
intent [7]. Rather, we are suggesting that selected patients
who elect to avoid early RC and its accompanying morbidity
have comparable outcomes with those who elect to
undergo BST with delayed RC under the care of vigilant
physicians. It is important to appreciate, for example, that
no patient in our BST had evidence of LVI, and there were
few patients with variant histology in their specimen from
transurethral resection of bladder tumor, as these patients
would have been recommended RC. Our results are not
alone in supporting this notion: in an analysis of 117 recur-
rent NMIBC patients following BCG therapy (not all BCG
unresponsive) who were treated by RC, Haas and colleagues
[13] also found that 5-yr CSS was not different between 61
patients who had early RC and 56 patients who received
intravesical BST.

Although not the aim of our study, our results highlight
the importance of smoking cessation in patients with blad-
der cancer. Smoking was an independent predictor of HG
recurrence following BST. Other studies have reported that
smoking attributes up to a 50% increased risk of bladder
cancer recurrence compared with nonsmokers [14,15]. In
the BCG-unresponsive patient cohort, the need to recom-
mend smoking cessation is even more crucial due to the risk
of cancer progression and the requirement for RC following
treatment failure.

Study limitations include the single-center retrospective
nature of the study. This cohort represents a well-selected
patient cohort and is subjected to a case selection bias.
The fact that there were few patients with LVI and variant
histology in our BCG-unresponsive NMIBC cohort would
suggest that these patients likely would have been treated
with RC even before fulfilling the criteria for being BCG
unresponsive, which is typically our institutional practice.
It is also important to appreciate that these results repre-
sent outcomes of a tertiary institution where patients trea-
ted with BST received treatment promptly, and there were
minimal delays once decision for RC were made.
5. Conclusions

An analysis of long-term survival outcomes for BST shows
that it may be a safe option in patients without LVI and/or
variant histology and nonsmokers. Survival outcomes for
patients treated with BST may not be inferior to those
receiving early RC. This would support the use of recently
approved agents that are arguably more efficacious and
help allay fears in selected patients who would appreciate
a trial of BST following a diagnosis of BCG-unresponsive
NMIBC.
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