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Abstract.
Background: Trimodality bladder preservation therapy (BPT) in muscle invasive bladder cancer (MIBC) includes a maximal
transurethral resection followed by concurrent chemoradiotherapy as an alternative to radical cystectomy (RC) in appropriately
selected patients, or as a treatment option in non-cystectomy candidates. Several chemotherapy regimens can be used in BPT,
but little is known about current practice patterns.
Objective: To describe utilization patterns of BPT and associated survival outcomes in MIBC.
Methods: Data were collected from the Retrospective International Study of Cancers of the Urothelial Tract (RISC), a database
of 3,024 consecutive patients from 29 international academic centers from 2005 to 2013. Patients with clinical T2-T4aN0M0
urothelial cancer of the bladder were included.

∗ Correspondence to: Tracy L. Rose, Division of Hematology/Oncology, University of North Carolina at Chapel Hill,
170 Manning Drive, CB #7305, Chapel Hill, NC 27599, USA.

Tel.: +1 919 962 8561; Fax: +1 919 966 6735; E-mail: tracy rose@
med.unc.edu.

ISSN 2352-3727/16/$35.00 © 2016 – IOS Press and the authors. All rights reserved
This article is published online with Open Access and distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC 4.0).

406

T.L. Rose et al. / Bladder Preservation in MIBC

Results: 265 patients received BPT. Compared with the 1,447 patients who received RC, BPT patients were older, had poorer
performance status, and had more comorbidities (p < 0.01 for all). Median overall survival (OS) was similar for patients
treated with curative radiation doses in BPT and patients treated with RC (41 vs 46 months, p = 0.33, respectively). 45%
of BPT patients received concurrent chemotherapy with radiation. The most common regimens included cisplatin alone
(23%), carboplatin alone (22%), gemcitabine alone (10%), paclitaxel alone (9%), and 5-FU+mitomycin (5%). There were no
significant differences in survival among chemotherapy regimens. Only 10 patients (4% of BPT patients) underwent salvage
cystectomy.
Conclusions: In clinical practice, BPT patients have similar survival to RC patients when treated with curative radiotherapy
doses. Choice of concurrent chemotherapy regimen varied widely with no clear standard. Salvage cystectomy is rarely
performed. Continued research is needed on the comparative effectiveness among BPT and RC, and among chemotherapy
regimens in BPT.
Keywords: Transitional cell carcinoma, chemoradiotherapy, cystectomy, comparative effectiveness research

INTRODUCTION
Bladder preservation therapy (BPT) utilizing a trimodality approach is a potential alternative to
cystectomy for the treatment of MIBC in appropriately selected patients, as well as a treatment option
in non-cystectomy candidates. This treatment combines a thorough and complete transurethral resection
of the bladder tumor (TURBT), followed by radiotherapy and concurrent chemotherapy. This trimodal
approach allows patients to maintain their native bladder, and avoids the potential morbidity and mortality
associated with radical cystectomy (RC).
No large randomized trials exist that compare BPT
to RC in muscle-invasive bladder cancer (MIBC).
However, available data suggest that outcomes with
BPT are similar to RC in carefully selected patients
[1, 2]. Historically, patients were considered for BPT
if they met certain criteria, including small tumor
size (<5 cm), lack of carcinoma in situ, a visually
complete TURBT, and absence of hydronephrosis
[3, 4]. In practice, however, patients often undergo
BPT due to patient and/or provider determination that
cystectomy is not a preferred option. Current practice patterns and outcomes are less well studied in
this patient population.
Chemotherapy, when given concurrently with
radiotherapy in BPT, improves oncologic outcomes
compared to radiation alone [5, 6]. Initial studies of BPT included cisplatin-based radiosensitizing
chemotherapy [6–10]. Since then, several other
chemotherapy regimens have been used including
paclitaxel, gemcitabine, and 5-flourouracil (5-FU)
with mitomycin C (MMC), among others, with varied strengths of published data supporting efficacy of
each regimen [5, 11, 12]. In 2012, the BC2001 phase 3
randomized trial showed that the addition of 5-FU
and MMC to radiation therapy for MIBC improves

locoregional disease-free survival compared to radiation alone [5]. However, little is known about the
comparative effectiveness of different chemotherapy
regimens and actual patterns of chemotherapy administration in BPT [13, 14].
The current study utilizes a large, international
clinical outcomes database to explore current patterns of care and associated outcomes in the use of
BPT for MIBC. This database is uniquely able to
make broad comparisons across treatment options in
MIBC due to detailed clinical annotation including
information on chemotherapy and radiation dose. We
therefore present a comprehensive analysis of survival outcomes with different treatment modalities
for BPT.
MATERIALS AND METHODS
Data source
Patients were identified from the Retrospective
International Study of Cancers of the Urothelial Tract
(RISC) database. RISC is a database of consecutive
cases of urothelial cancer at 29 international academic medical centers from 2005 to 2013.
Patient population
Patients with clinical T2-T4aN0M0 urothelial cancer of the bladder were identified. Patients were
designated as treated with BPT if they received
radiation therapy to their primary tumor as initial
therapy after diagnosis. Patients were designated as
treated with RC if they received radical cystectomy
or cystectomy not otherwise specified as initial therapy. Patients were excluded if they were treated
with partial cystectomy or if initial treatment was
unknown. Neoadjuvant chemotherapy (NAC) was not
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considered initial therapy, and patients who received
NAC, either prior to RC or prior to BPT, were
included in the analysis. Patients who received adjuvant chemotherapy were also included. Patients were
excluded if they received chemotherapy as the sole
treatment for MIBC.
Data items
Patient demographics, tumor characteristics, treatment information, and survival outcomes were
collected. Demographic variables included age at
diagnosis, sex, race, and treatment facility. Race was
classified as white, black, or other. Comorbidities
were estimated using the Charlson-Deyo comorbidity index (CCI) and categorized with a score of 0 (no
comorbid conditions), 1, 2, or ≥3 [15]. Performance
status was recorded per the Eastern Cooperative
Oncology Group (ECOG) scale.
Staging was defined by the American Joint Commission on Cancer TNM clinical stage at the time
of diagnosis. Treatment information was heavily
annotated in the database and included type, timing, and dose of chemotherapy. Total radiation dose
received was also collected, although intent of treatment (palliative vs curative) and intended dose was
not available. Total radiation doses of at least 59 Gray
(Gy) were considered to be of curative intent based
on recently reportedly dose ranges, which was a prespecified cutoff based on expert opinion prior to data
analysis [4]. Overall survival (OS) was defined as the
time between the date of diagnosis and the date of
death from any cause. Metastasis-free survival was
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defined as the time between the date of diagnosis of
MIBC and the date of metastatic disease or death
from any cause. The database did not include data on
localized recurrence after BPT.
Statistical analysis
Fisher’s exact tests were used to compare categorical variables between groups and two group t-tests
were used for continuous variables. The KaplanMeier method and Log rank tests were used to
estimate and compare OS. Cox proportional hazards modeling was used to compare survival between
different treatment groups with adjustment for potential confounders. Covariates were considered for
inclusion in modeling based on a priori determination of clinical significance and availability in the
dataset, and covariates were included in final modeling based on stepwise selection. All statistical tests
were 2-sided and a p value of < 0.05 was considered
statistically significant. All analyses were performed
using SAS statistical software (version 9.4; SAS
Institute, Cary, NC). Since all patient information
was deidentified in the RISC database, this study was
approved for exempt status by the University of North
Carolina Institutional Review Board.
RESULTS
Overall, 265 patients received BPT compared
with 1,447 patients that received RC. A flow chart
to identify the study population is shown in Fig. 1.

Fig. 1. Flow chart of patients included in primary analysis.
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The median age in the total population was 68.
Seventy-eight percent of patients were male and 91%
were white. The median age of patients who received
BPT was 9 years older than patients who received
RC; BPT patients also had higher comorbidity scores
and higher ECOG performance status scores (p < 0.01
for all) (Table 1). There was no significant difference in sex, race, or T stage between the groups.
Twenty-seven percent of patients received NAC prior
to RC and 33% received NAC prior to BPT (p = 0.04).
The regimen of gemcitabine and cisplatin was the
most common NAC regimen in both groups (given to
66% and 50% of BPT and RC patients who underwent NAC, respectively). Eighty-two percent of RC
patients had pathologic lymph node stage available
and 28% had positive lymph nodes.
Survival data was available on 94% of RC patients
and 92% of BPT patients. Median OS in the RC group
was 46 months compared with 27 months in the BPT
group (Log rank p < 0.01) (Fig. 2a). Median followup for the BPT and RC patients was 23.4 months
and 24.0 months, respectively, with 132 deaths in the
BPT group and 611 deaths in the RC group. The unadjusted hazard ratio (HR) for death for patients treated
with BPT compared to those treated with RC was
Table 1
Baseline factors of patients who received BPT compared to RC
BPT
(n = 265)

RC
(n = 1447)

p value

Age, median (range)
75 (33–96)
66 (32–100) <0.01∗
Sex
Male
211 (79.6%) 1123 (78.1%) 0.63
Female
54 (20.4%) 315 (21.9%)
Race
White
227 (92.3%) 1309 (91.4%) 0.77
Black
9 (3.7%)
50 (3.5%)
Other
10 (4.1%)
74 (5.2%)
ECOG PS
0-1
79 (29.8%) 402 (27.8%) <0.01∗
2
16 (6.0%)
9 (0.6%)
3-4
6 (2.3%)
4 (0.3%)
Unknown
164 (61.9%) 1032 (71.3%)
Charlson Comorbidity Index
0
86 (33.6%) 512 (37.7%) <0.01∗
1
39 (15.2%)
83 (6.1%)
2
59 (23.1%) 403 (29.7%)
≥3
72 (28.1%) 360 (26.5%)
Treating Site Location
Asia
8 (3.0%)
34 (2.3%) <0.01∗
Europe
163 (61.5%) 588 (40.6%)
United States
94 (35.5%) 825 (57.0%)
Clinical T stage
T2
161 (64.9%) 797 (70.4%) 0.07
T3
59 (23.8%) 254 (22.4%)
T4
28 (11.3%)
81 (7.2%)
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group
Performance Status. ∗ p value significant at level of p < 0.05.

1.50 (95% CI 1.23–1.82). This difference lost significance when adjusted for age, T stage, and CCI
(HR 1.21, 95% CI 0.97–1.50). Median metastasisfree survival was not significantly different between
treatment groups (22 months in the RC group compared with 19.0 months in the BPT group, Log rank
p = 0.53). Data on metastases was available for 96%
and 89% of RC and BPT patients, respectively, with
811 patients in the RC group and 107 patients in the
BPT developing metastases.
When the analysis was restricted to only include
BPT patients who received at least 59 Gy of radiation (n = 162), the median OS improved to 41 months
in the BPT group compared with 46 months in the
RC group (Log rank p = 0.33)(Fig. 2b). The unadjusted HR for death was 1.13 (95% CI 0.88–1.46)
for BPT patients compared with RC, and the HR
for death remained non-significant when adjusted for
age, T stage, and CCI (HR 0.89, 95% CI 0.67–1.17).
Of all patients that received BPT, 10 (3.8%) eventually underwent salvage cystectomy. Of those, 4 were
upstaged at the time of surgery, and 4 had received
curative doses of radiation prior to cystectomy.
Of the 265 patients that were treated with BPT (any
dose), 109 patients received concurrent chemotherapy (45% of the 244 patients with data on concurrent
chemotherapy use). Of the patients who received
curative dose radiation, 57% received concurrent
chemotherapy. Patients who received concurrent
chemotherapy were younger (p = 0.03) with lower T
stage (p < 0.01), but more comorbidities (p < 0.01)
compared to those patients treated with radiation
alone (Table 2). Of the 79 patients who received NAC
prior to BPT, 27 (34%) subsequently received concurrent chemotherapy with their radiation treatment.
Patients treated in Europe were much less likely to
receive concurrent chemotherapy with radiation after
NAC than patients from other countries (14% vs 80%,
respectively, p < 0.01). Use of NAC prior to BPT
was also more common in Europe compared to other
countries, although this difference was not statistically significant (38% vs 27%, respectively, p = 0.09).
Ten BPT patients (3.7%) and 30 RC patients (2.1%)
received adjuvant chemotherapy.
Cisplatin alone was the most commonly administered chemotherapy regimen given concurrently with
radiation (23% of patients). Other common regimens included carboplatin alone (22%), gemcitabine
alone (10%), paclitaxel alone (9%), and combination chemotherapy as outlined in Fig. 3. All of the
patients that were treated with 5-FU+mitomycin were
diagnosed in 2011 or later. There was no significant

T.L. Rose et al. / Bladder Preservation in MIBC

409

Fig. 2. Probability of survival with BPT vs radical cystectomy in (a) all patients and (b) patients who received at least 59 Gy radiation.

difference in survival between patients who received
concurrent chemotherapy compared to those who
received radiation alone (unadjusted HR 0.96, 95%
CI 0.64–1.40, p = 0.82). This remained insignificant
when adjusted for age, comorbidity score, and T stage
with a HR of 0.89 (95% CI 0.59–1.34, p = 0.58).
DISCUSSION
Several current guidelines recommend RC as
the gold standard treatment option for MIBC,
despite emerging evidence of similar outcomes with
trimodality BPT [16, 17]. Our study delves deeper
into the comparison of BPT and RC in a varied clinical practice database, and also explores patterns of

care in chemotherapy use in BPT. We found that in
clinical practice, BPT is used in a minority of cases as
primary treatment for MIBC and those treated with
curative doses of radiation (≥59 Gy) appear to have
similar survival outcomes to patients treated with RC.
Chemotherapy is used concurrently with radiation
in a minority of BPT cases, with wide variation in
regimen choice and no clear standard. Salvage cystectomy is rare.
Our data indicate clear differences between
patients with MIBC treated with primary BPT and
those treated with RC. Patients who receive BPT
are older, have poorer performance status, and have
more comorbidities than patients who receive RC.
It is likely these differences in large part drive the
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Table 2
Baseline factors of BPT patients who received concurrent
chemotherapy compared to radiation alone
Concurrent
Radiation
chemotherapy
alone
and radiation (n = 135)
(n = 109)
Age, median (range)
Sex
Male
Female
Race
White
Black
Other
ECOG PS
0-1
2
3-4
Unknown
Charlson Comorbidity Index
0
1
2
>=3
Treating Site Location
Asia
Europe
United States
Clinical T stage
T2
T3
T4

73 (33–93)

76 (47–92)

p value

0.03∗

87 (79.9%) 108 (80.0%)
22 (20.2%) 27 (20.0%)

1.0

99 (91.7%) 112 (94.1%)
4 (3.7%)
5 (4.2%)
5 (4.6%)
2 (1.7%)

0.49

23 (21.1%)
6 (5.5%)
0
80 (73.4%)

55 (40.7%) <0.01∗
8 (5.9%)
6 (4.4%)
66 (48.9%)

17 (16.7%)
16 (15.7%)
30 (29.4%)
39 (38.2%)

60 (45.1%) <0.01∗
22 (16.5%)
24 (18.1%)
27 (20.3%)

5 (4.6%)
3 (2.2)
<0.01∗
38 (34.9%) 113 (83.7%)
66 (60.6%) 19 (14.1%)
82 (77.4%)
13 (12.2%)
11 (10.4%)

68 (53.1%) <0.01∗
44 (34.4%)
16 (12.5%)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group
Performance Status. ∗ p value significant at level of p < 0.05.

Fig. 3. Frequency of concurrent chemotherapy regimens used in
patients undergoing bladder preservation therapy (n = 109).

decision for treatment with BPT due to lack of ideal
candidacy for RC. Accordingly, median OS is significantly shorter by 19 months for patients who

receive BPT compared with those who receive RC.
Prior published findings similarly show that patients
who are not cystectomy candidates have worse OS
when treated with BPT than cystectomy candidates
treated with BPT [10]. We suspect that baseline
patient fitness explains much of the survival disparity between BPT and RC in our study. This is
also evident from the survival curves in our analysis
demonstrating a clear and prompt separation of the
survival curves, indicating the cause of death is likely
related to baseline patient or tumor characteristics,
and less likely related to efficacy of chosen treatment
modality.
However, when RC patients are compared to
the subset of BPT patients who received curative
(> = 59 Gy) doses of radiation during BPT, the survival difference is much less pronounced with an
absolute difference in median OS of only 5 months
and a non-significant HR for death (HR 1.13, 95%
CI 0.88–1.46). In addition, in multivariable analysis which adjusts for patient factors including age
and comorbidities, the hazard ratio for death in
RT patients is actually 0.89, lower than that for
radical cystectomy patients, though not statistically
significant. This finding may suggest that outside
of a clinical trial setting and in patients who are fit
enough to complete RC or curative doses of RT,
survival outcomes are similar between these two
treatment regimens.
The survival outcomes in our analysis are generally
in agreement with prior reports. Previous clinical trials of radical cystectomy for MIBC report a median
OS of between 38 to 77 months, depending on use
of NAC [18, 19]. The median OS in our RC group
was 46 months which falls well within the historical range. Furthermore, the median OS in our BPT
group who received curative doses of radiation therapy was 41 months, similar to the range seen in recent
trials of chemoradiotherapy in BPT [5]. The group
that received curative dosing of radiation was also
more likely to receive concurrent chemotherapy. We
therefore demonstrate that dose of radiation received
and receipt of concurrent chemotherapy are critical
factors for survival analyses in BPT, and any future
comparisons of BPT and RC need to include radiation dose as a consideration. Since a minority of
patients received concurrent chemotherapy with BPT,
our data are also in agreement with prior studies
examining outcomes with radiation alone in MIBC
[20–23].
There is level 1 evidence supporting the use of
concurrent chemotherapy along with radiation for

T.L. Rose et al. / Bladder Preservation in MIBC

definitive treatment of MIBC [5]. Despite this, we
show that a minority of patients undergoing BPT
receive concurrent chemotherapy, and the types of
chemotherapy used vary widely in clinical practice.
The low rates of chemotherapy utilization may be
related to the same baseline patient characteristics
that informed the initial treatment choice against
RC. Surprisingly, patients in our study with more
comorbidities were more likely to receive concurrent chemotherapy, suggesting that comorbidity score
may not be driving the choice of chemotherapy use.
It is possible that patients with fewer comorbidities
that undergo BPT instead of RC have other baseline
characteristics that may exclude chemotherapy use,
such as poor performance status.
Although cisplatin-based therapy has been utilized
in this setting for many years, we also demonstrated
that many other regimens are frequently used. The
addition 5-FU and MMC to radiotherapy in the
BC2001 trial demonstrated a statistically significant
improvement in locoregional disease-free survival,
but this regimen was used in only a small proportion of the patients in our study [5]. This may be
related to the timeframe over which our data was
collected, or patient/provider dislike of infusional
chemotherapy. The most recently treated patients in
our analysis were diagnosed in 2013, and the BC2001
trial was published in 2012. Therefore, the use of the
5-FU and MMC regimen may have increased in the
last several years, which could not be captured in
our analysis. Nevertheless, there remains an unclear
picture of which chemotherapy regimen is most effective for use in BPT and further studies are needed
on the comparative effectiveness of chemotherapy
in BPT.
The use of NAC in our study produced interesting
results that again highlight the variability in practice
patterns around the world. More patients undergoing
BPT received NAC compared with patients undergoing RC, despite the fact that NAC has shown no
definitive benefit when added to concurrent chemoradiotherapy in BPT [4, 24, 25]. Presumably the
frequent use of NAC is based on the randomized
BA06 30894 trial comparing NAC followed by definitive therapy with either cystectomy or radiation with
definitive therapy alone. This trial showed an overall
survival benefit of 6% at 10 years, although when
analysis was restricted to only those who received
definitive radiotherapy, the survival benefit of NAC
was not statistically significant (HR 0.90, 95% CI
0.62–1.02), perhaps related to the higher risk baseline
tumor and patient characteristics in the radiother-
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apy patients. It is clear from our dataset that many
providers are continuing to use NAC, likely based
on the potential benefit seen in this trial. There is
also substantial regional variation in use of NAC,
and in use of concurrent chemotherapy during XRT
after NAC. Some prior studies have selected patients
for BPT based on response to NAC, and it may be
that there is regional variation in the use of this
method [24, 25]. In addition, if patients with a complete response to NAC are preferentially referred for
BPT, this could select for patients with less aggressive tumors and could alter the survival comparison
between BPT and RC.
Salvage cystectomy is incorporated in all major
treatment paradigms for patients with MIBC who
do not respond or recur with MIBC after BPT [4,
26]. However, our study demonstrates that salvage
cystectomy after primary BPT outside of a clinical
trial setting is rare, occurring in only 4% of patients.
Historically, rates reported in the literature of BPT
have been much higher, with approximately 30%
of patients undergoing salvage cystectomy [4]. The
low rates of salvage cystectomy in our study could
have several explanations. The most likely reason
is that the patients undergoing BPT were not candidates for cystectomy, either at initial diagnosis or
at completion of chemoradiotherapy. Alternatively,
BPT patients may have rejected cystectomy as a treatment option or be subject to varying practice patterns
at our included institutions. Unfortunately, the RISC
database does not include the reason for choosing the
primary therapy to distinguish between these possibilities. In addition, follow-up is limited in some
patients, so the data may be underreporting the rate
of salvage cystectomy. Nevertheless, we believe this
is important information when counseling patients
about real-world rates of salvage cystectomy, and
important feedback for providers about the current
status of post-BPT care.
This analysis has several important limitations to
consider. First, we made comparisons across treatment options and were unable to fully account
for all potential confounders or selection bias in
treatment choice, including initial surgical candidacy. Since this is a retrospective database from 29
academic medical centers, it is not truly populationbased and there is variability in completeness of
reporting and practice patterns at individual centers.
There was substantial missing data when analyzing
ECOG performance status, making its inclusion in
multivariable modeling impossible due to loss of
power. Second, although serum creatinine was col-
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lected at multiple timepoints in the database, there
was no timepoint that had consistent data to use
as a covariate. Third, we were unable to differentiate between split course vs continuous courses or
variations in fractionation of radiation, we did not
distinguish extent of the radiation field used, which
can vary geographically, and we did not have information on completeness of the TURBTs. Finally,
although the primary intent of the study was to
look at differences in survival outcomes in different treatment groups, the wide variation in treatment
patterns and limited follow-up caused many of the
analyses to be underpowered to compare survival.
Although we found no survival differences between
chemotherapy regimens in BPT, we suspect that
this is due to the small numbers of patients who
received each treatment. Analysis of metastasis-free
survival was similarly limited due to lack of consistent reporting of involved disease sites of metastatic
recurrence.
Despite our increased knowledge of patterns of
care of BPT, a number of questions remain. Our
analysis includes a broad array of academic medical centers, but the patterns of BPT use in the
global community setting are unknown and may
be even more varied. In addition, the comparative
effectiveness of curative intent BPT and RC remains
unanswered, as does the optimal chemotherapy to
administer with BPT. These outstanding questions
should guide future prospective research in this
area.
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