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abstract

PURPOSE High-grade nonmuscle invasive bladder cancer (HRNMIBC) is a heterogeneous disease. Treatments
include intravesical maintenance Bacillus Calmette-Guerin (mBCG) and radical cystectomy (RC). We wanted to
understand whether a randomized trial comparing these options was possible.
MATERIALS AND METHODS We conducted a two-arm, prospective multicenter randomized study to determine
the feasibility in Bacillus Calmette-Guerin-naive patients. Participants had new high-risk HRNMIBC suitable for
both treatments. Random assignment was stratiﬁed by age, sex, center, stage, presence of carcinoma in situ,
and prior low-risk bladder cancer. Qualitative work investigated how to maintain equipoise. The primary outcome
was the number of patients screened, eligible, recruited, and randomly assigned.
RESULTS We screened 407 patients, approached 185, and obtained consent from 51 (27.6%) patients.
Of these, one did not proceed and therefore 50 were randomly assigned (1:1). In the mBCG arm, 23/25 (92.0%)
patients received mBCG, four had nonmuscle invasive bladder cancer (NMIBC) after induction, three had
NMIBC at 4 months, and four received RC. At closure, two patients had metastatic BC. In the RC arm,
20 (80.0%) participants received cystectomy, including ﬁve (25.0%) with no tumor, 13 (65.0%) with HRNMIBC,
and two (10.0%) with muscle invasion in their specimen. At follow-up, all patients in the RC arm were free of
disease. Adverse events were mostly mild and equally distributed (15/23 [65.2%] patients with mBCG and
13/20 [65.0%] patients with RC). The quality of life (QOL) of both arms was broadly similar at 12 months.
CONCLUSION A randomized controlled trial comparing mBCG and RC will be challenging to recruit into.
Around 10% of patients with high-risk HRNMIBC have a lethal disease and may be better treated by primary
radical treatment. Conversely, many are suitable for bladder preservation and may maintain their prediagnosis QOL.
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INTRODUCTION
Bladder cancer (BC) is a common malignancy and
one of the most expensive to manage.1,2 Around 25%
of patients present with high-grade nonmuscle invasive (NMI) tumors. Rates of progression to muscle
invasion vary between 15% and 50%.3 Around 20% of
patients may die from BC.4 Progression risks increase
with carcinoma in situ (CIS), invasion into the lamina
propria, or prostatic urethral involvement. Consequently, these features can be used to identify highrisk high-grade NMIBC (HRNMIBC).3
The treatment options for HRNMIBC are intravesical immunotherapy (using maintenance intravesical Bacillus

Calmette-Guerin [mBCG]) and radical cystectomy
(RC).5,6 Although mBCG avoids bladder removal, it
leaves patients at risk of progression and may affect
health-related quality of life (HRQOL) through local
symptoms and anxiety.7 RC removes the risk of local
disease progression, but maybe overtreatment for nonprogressing tumors. Many patients develop postoperative complications after RC, around 3% die after
90 days,8 and others have a reduction in HRQOL.9,10
RC and mBCG have not been directly compared,
hampering decision making and exposing patients
to overtreatment or undertreatment.11 As RCTs comparing radical surgical with nonsurgical options are
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CONTEXT
Key Objective
We wanted to understand whether a randomized trial comparing intravesical maintenance Bacillus Calmette-Guerin
(mBCG) and radical cystectomy (RC) for high-grade nonmuscle invasive bladder cancer (HRNMIBC) was possible.
Knowledge Generated
An RCT comparing mBCG and RC will be difﬁcult to conduct. In the mBCG arm, 23/25 (92.0%) patients received mBCG,
four had nonmuscle invasive bladder cancer (NMIBC) after induction, three had NMIBC at 4 months, four received RC,
and two developed metastases. In the RC arm, 20/25 (80.0%) participants received cystectomy, including ﬁve (25.0%)
with no tumor, 13 (65.0%) with HRNMIBC, and two (10.0%) with muscle invasion in their specimen. All patients in the
RC arm were free of disease at closure.
Relevance
Around 10% of patients with new high-risk HRNMIBC have a lethal disease and may be better treated by primary radical
treatment. Conversely, many are suitable for bladder preservation and may maintain their prediagnosis quality of life.

challenging to complete,12,13 we undertook a feasibility
study to assess whether recruitment was possible. We
embedded qualitative components exploring patient experience and clinician equipoise. We hypothesized that
recruitment and random assignment would not be possible.
MATERIALS AND METHODS
Patients and Random Assignment
BRAVO was a multicenter, parallel-group, mixed-methods,
individually randomized, controlled feasibility study14 run
through seven NHS cancer networks. Eligible patients were
$ 18 years old with a new diagnosis of high-grade15 or
grade 316 NMI urothelial cell carcinoma (UCC) (either pTa,
pTis, or pT1). One or more criteria from presence of pTis,
lympho(vascular) invasion, residual grade 3/high UCC
on re-resection, multifocal disease (. 3 tumors), young
age (, 65 years old), initial tumor size . 3 cm (or . 5 g
in histology specimen), or pT1 stage were also needed.
Participants were consented by clinicians and randomly
assigned (1:1) by the Clinical Trials Research Unit. Random
assignment was stratiﬁed by age (, 75, $ 75), sex, center,
highest transurethral resection of bladder tumor stage (pTa/
pTis, pT1), the presence of CIS, and previous low-risk BC. Reresection was performed if the transurethral resection of
bladder tumor specimen had T1 disease or Ta/Tis disease
without detrusor muscle.17 It was not possible to blind treatment allocation. The study has ethical approval (16/YH/0268).
Treatment and Follow-Up
Successful mBCG was deﬁned as $ 4 induction doses and
at least 12 months of maintenance treatment using the
SWOG protocol.18 mBCG could continue in the presence
of HRNMIBC at ﬁrst cystoscopy after induction of Bacillus
Calmette-Guerin (BCG) or in the presence of low-risk nonmuscle invasive bladder cancer (NMIBC) at any time.
The presence of HRNMIBC or invasive BC after induction
required the cessation of mBCG. Rigid cystoscopy with
biopsy and bladder washings or urine cytology was

mandated at the ﬁrst check. Thereafter, cystoscopic approach was per local protocol. Dose adjustment for BCG
was not permissible. Please see our methods report14 and
protocol (Data Supplement, online only) for more details.
RC included removal of the prostate or seminal vesicles in
men, and uterus or cervix or fallopian tubes and anterior
vaginal wall in women. Pelvic lymphadenectomy included,
at least, regional lymph nodes up to the ureteric crossing of
the common iliac vessels. To minimize surgical variation,19
only surgeons with $ 10 years’ RC experience or reported
(British Association of Urological Surgeons data set20) outcome data on $ 10 RCs per year for the last 2 years (or 20 in
the last year), with a median length of stay under 16 days and
a 90-day post-RC mortality rate of , 10%, were used.
Follow-up included three monthly clinic review and chest or
abdominal or pelvis computed tomography scans 52 weeks
after random assignment. HRQOL questionnaires were
administered prior to random assignment and at 3 and
6 months after random assignment. For those randomly
assigned early to the study, HRQOL results were collected
at 12 months after random assignment. Measures included
EuroQuol-5D (EQ-5D),21 EORTC QLQ-C30,22 and either
EORTC QLQ-BLM30 (RC cohort) or EORTC QLQ-NMIBC24
(for BCG). Decision regret questionnaires asking about
trial participation and acceptance of allocated treatments
were completed at 12 months. Deaths, complications, and
toxicities (adverse events [AEs]), and related unexpected
serious AEs up to 12 months after random assignment, or
3 months after the last participant was randomly assigned
were collected. Please see Ref. 14 and the protocol (Data
Supplement).
Outcomes
Primary outcomes were the number of patients screened,
eligible, recruited, and randomly assigned in the study.
Secondary outcomes included the acceptance rates of allocated treatments, 12-month mBCG compliance, feasibility
of collecting (including optimal schedule and likely
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distribution of) HRQOL data, and to explore the reasons
expressed by patients for declining recruitment.
Sample Size
Sample size was set to give conﬁdence that recruitment for
a deﬁnitive trial could be met. A formal power calculation
was not appropriate. The primary end point of a phase III
trial would be cancer-speciﬁc survival. We estimated that
506 participants would be required to have 80% power
to show a superiority hazard ratio of 0.626 (based on improvement in 5-year cancer-speciﬁc survival from 0.7 with
mBCG to 0.8 for RC), assuming a 3-year accrual period,
5 years of follow-up, and accounting for 5% loss to
follow-up. For this feasibility study, pilot data suggested a
pool of 200 eligible patients per year, of which we estimated
we would need to randomly assign approximately 25% to
meet the rate required in a deﬁnitive trial. Thus, we aimed
to recruit a minimum of 60 participants from seven centers (and their associated district general hospitals) over
an 18-month period. This assumed a 6-month setup (recruitment rate approximately four patients per center per
year) and a rate of approximately 11 patients per center per
year thereafter.
Analyses
Quantitative analyses focused on descriptive statistics and
CI estimation and were conducted on the intention-to-treat
population; formal hypothesis testing was not undertaken.
Summary statistics were calculated for screening, eligibility,
recruitment, and random assignment to provide estimates
for the deﬁnitive trial. To understand acceptability of the
study, uptake of allocated treatment and compliance with
12-month mBCG were summarized descriptively. Followup rates for self-reported outcomes were reported together
with 95% CIs to understand the feasibility of collecting
quality of life (QOL) data and to inform the sample size
calculation for a deﬁnitive trial.
Qualitative Interviews
Qualitative analyses were conducted from interviews with
eight doctors, six nurse specialists, and 29 patients (14 had
received RC and 15 BCG). A manuscript summarizing these results is in preparation (M. Twiddy, personal
communication, January 2020).
RESULTS
Screened, Eligible, and Randomly Assigned Populations
In total, 407 patients were screened and 215 (52.8%)
patients were found eligible (Fig 1, Data Supplement)
between October 2016 and March 2018. The commonest
reasons for ineligibility were prior HRNMIBC and/or BCG,
NMIBC lacking additional risk factors, another malignancy,
or the patient was unsuitable for both treatments. Investigators approached 185/215 eligible patients and 51
agreed to be randomly assigned (27.6%). Patients declined

random assignment because of one or more of the following: mBCG preference (77 [50.0%]), RC preference
(39 [25.3%]), dislike of random assignment (27 [17.5%]),
concerns about study participation (8 [5.2%]), or did not
specify (3 [1.9%]). One participant did not proceed to
random assignment (and chose mBCG outside of the
study). Consequently, 25 patients were randomly assigned
to mBCG and 25 to RC. Recruitment was halted after
18 months (as per statistical plan). The randomly assigned
cohort were typical for BC patients: most were men (4:1
ratio), between the age of 60-80 years (82.0%), and with a
smoking history (74.0%, Table 1 and Data Supplement).
Maintenance BCG
Follow-up concluded in July 2018. In the mBCG arm, 2/25
(8% of randomly assigned) participants did not commence
treatment and 23/25 (92.0% of randomly assigned) started
BCG, all within 4 weeks of random assignment (Table 2).
Of these, 22 (95.7%) participants received all induction doses
and 1 had 2 omissions because of a urinary infection or BCGitis before refusing further BCG (Data Supplement). All 18
who received cycle 2 and 5/6 (83.3%) participants reaching
cycle 3 received three instillations. Cycle commencement was
delayed in 14/18 (77.8%) and 3/6 (50.0%) participants for
cycle 2 and 3, respectively. In cycle 3, one patient had three
omissions because of BCG-related toxicities and feeling too
unwell for treatment. Cystoscopy during induction (ie, after 6
BCG instillations) revealed low-grade (2/22 [9.1%]) and highgrade (2/22 [9.1%)] NMIBC in four patients. At 4 months,
low-grade pTa and high-grade pT1 NMIBC were present in
one and two patients, respectively. At follow-up, 1/25 (4.0%)
patient had progressed to distant metastatic UCC (at
12 months after random assignment), 4/25 (16.0%) patients
had received RC (two because of initial preference for RC, one
because of ineffectiveness of BCG post-induction (6 months
after random assignment: RC histology was pT3 N1 UCC),
and one for CIS (at 12 months after random assignment),
and one patient was receiving hyperthermic mitomycin C for
BCG-unresponsive CIS (9 months after random assignment).
Fifty-one AEs were seen in 15/23 (65.2%) patients. The
average number of AEs per person was 2.6 (standard deviation [SD] 5 0.96) and 1.9 (SD 5 0.64) for induction and
cycle 2, respectively; one patient experienced two AEs at cycle
3. Most AEs were mild (grade 1 or 2), such as urinary frequency (15/51; 29.4%) or dysuria (13/51; 25.5%). However,
2 AEs were grade 3 during induction and AEs led to unplanned hospital admission in 3/13 (23.1%) patients during
induction and in 1/8 (12.5%) patient during cycle 2 (0 in
cycle 3). In total, of those who commenced BCG treatment, 5
(21.7%) permanently discontinued BCG.
Radical Cystectomy
In the RC arm, 20/25 (80%) patients received primary surgery
(Table 3; including 18 within 8 weeks of random assignment
and one who deferred RC until after coronary angioplasty) and
ﬁve (20.0%) chose mBCG. Most surgery was via an open
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Enrollment

Screened: 407

Not approached: 30 (14.0% of considered)
12 Incomplete counselling
7 Clinical decision to treat with nontrial treatment
5 Clinician choice
4 Failure to attend BRAVO clinic appointment
4 Patient has treatment preference
2 Patient does not want treatment
1 Disease ineligible
Categories are not mutually exclusive

Considered suitable for
participation:
215 (52.8% of screened)

Approached for
participation:
185 (86.0% of
considered, 45.5% of
screened)

Consented: 51 (27.6% of
approached, 12.5% of
screened)

Not considered: 192 (47.2% of screened)
187 Patient ineligible
5 Clinician choice
2 Patient has treatment preference
3 Other
Categories are not mutually exclusive

Did not consent: 134 (72.4% of approached)
77 mBCG preference
39 RC preference
27 Dislike of random assignment
8 Concerns about participation
3 Reason not specified
Categories are not mutually exclusive

Not randomly assigned: 1 (2.0% of consented)
1 Patient changed their mind due to mBCG
preference
Randomly assigned: 50 (98.0%
of consented, 12.3% of
screened)

Allocation

Randomly assigned to RC: 25
(50.0% of randomly assigned)

Withdrawals: 5 (20.0%)
5 mBCG preference

Randomly assigned to mBCG: 25
(50.0% of randomly assigned)

Withdrawals: 2 (8.0%)
2 RC preference

Treatment

Received RC: 20 (80.0%
of randomly assigned to RC)

Received mBCG: 23 (92.0%
of randomly assigned to RC)

3-month QoL follow-up
17 Complete
1 Withdrawal*
7 Missing questionnaires
6-month QoL follow-up
18 Complete
3 Not due
3 Missing questionnaires
12-month QoL follow-up
14 Complete
8 Not due
2 Missing questionnaires
25 included in intention-to-treat analysis

3-month QoL follow-up:
22 Complete
1 Withdrawal*
2 Missing questionnaires
Follow-up

Analysis

6-month QoL follow-up
19 Complete
4 Not due
1 Missing questionnaires
12-month QoL follow-up
16 Complete
7 Not due
1 Missing questionnaire
25 included in intention-to-treat analysis

FIG 1. Consort diagram for the BRAVO feasibility study. mBCG, maintenance Bacillus Calmette-Guerin; QOL, quality of life; RC, radical
cystectomy.
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TABLE 1. Baseline Characteristics of the Randomly Assigned Participants
Category

RC

Total

mBCG

Total

25 (100%)

25 (100%)

50 (100%)

, 75

18 (72.0%)

18 (72.0%)

36 (72.0%)

$ 75

7 (28.0%)

7 (28.0%)

14 (28.0%)

19 (76.0%)

22 (88.0%)

41 (82.0%)

6 (24.0%)

3 (12.0%)

9 (18.0%)

Age category

Sex
Male
Female
Diagnostic procedure
Initial TURBT

13 (52.0%)

11 (44.0%)

24 (48.0%)

Re-resection

11 (44.0%)

13 (52.0%)

24 (48.0%)

1 (4.0%)

1 (4.0%)

2 (4.0%)

12 (48.0%)

15 (60.0%)

27 (54.0%)

pTis

3 (12.0%)

3 (12.0%)

6 (12.0%)

pT1

10 (40.0%)

7 (28.0%)

17 (34.0%)

pTa

7 (28.0%)

5 (20.0%)

12 (24.0%)

pTis

4 (16.0%)

6 (24.0%)

10 (20.0%)

Missing
Tumor stage after ﬁrst TURBT
pTa

Tumor stage after re-resection

pT1

7 (28.0%)

9 (36.0%)

16 (32.0%)

No re-resection

6 (24.0%)

5 (20.0%)

11 (22.0%)

Missing

1 (4.0%)

0 (0.0%)

1 (2.0%)

Yes

14 (56.0%)

17 (68.0%)

31 (62.0%)

No

11 (44.0%)

8 (32.0%)

19 (38.0%)

Yes

2 (8.0%)

1 (4.0%)

3 (6.0%)

No

23 (92.0%)

24 (96.0%)

47 (94.0%)

5 (20.0%)

7 (28.0%)

12 (24.0%)

Ex-smoker

10 (40.0%)

11 (44.0%)

21 (42.0%)

Current cigarette smoker

10 (40.0%)

6 (24.0%)

16 (32.0%)

0 (0.0%)

1 (4.0%)

1 (2.0%)

Yes

23 (92.0%)

19 (76.0%)

42 (84.0%)

No

2 (8.0%)

4 (16.0%)

6 (12.0%)

Missing

0 (0.0%)

2 (8.0%)

2 (4.0%)

0

22 (88.0%)

20 (80.0%)

42 (84.0%)

1

2 (8.0%)

4 (16.0%)

6 (12.0%)

2

1 (4.0%)

1 (4.0%)

2 (4.0%)

3

0 (0.0%)

0 (0.0%)

0 (0.0%)

4

0 (0.0%)

0 (0.0%)

0 (0.0%)

Diagnosed with CIS

Previous low-risk BC

Smoking status
Never smoked

Missing
Does participant work in industries
with bladder carcinogens?a

WHO PS statusb

(continued on following page)
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TABLE 1. Baseline Characteristics of the Randomly Assigned Participants (continued)
Category

RC

mBCG

Total

Cancer center

9 (36.0%)

14 (56.0%)

23 (46.0%)

District hospital

16 (64.0%)

11 (44.0%)

27 (54.0%)

Diagnostic setting

Serum eGFR
Mean (SD)

78.2 (14.66)

73.8 (14.71)

76.1 (14.70)

Median (range)

83.0 (40.0-104.0)

77.5 (33.0-90.0)

80.0 (33.0-104.0)

0

1

1

Missing

Abbreviations: BC, bladder cancer; CIS, carcinoma in situ; eGFR, estimated Glomerular Filtration Rate; mBCG, maintenance Bacillus Calmette-Guerin; PS,
performance status; RC, radical cystectomy; SD, standard deviation, TURBT, transurethral resection of bladder tumor.
a
See Refs. 29,30 for more details of classiﬁcation of bladder carcinogens.
b
WHO performance status: 0: fully active, 1: cannot undertake strenuous activity, but can carry out day-to-day tasks, 2: ambulatory and mobile for more
than 50% of waking hours, 3: conﬁned to bed or chair for more than 50% of waking hours, 4: disabled/conﬁned to bed or chair.

approach (17/20 [85.0%]) using an ileal conduit for urinary
drainage (17/20 [85.0%]). One case included synchronous
urethrectomy. One patient required blood transfusion (5.0%)
and one required radiological guided drain insertion for a
pelvic collection (Clavien-Dindo grade 3a: 5.0%). Five
(25.0%) participants experienced ﬁve AEs relating to cystectomy (Data Supplement hemorrhage or bleeding [two],
small bowel injury [one], nerve injury [one], and difﬁcult
dissection [one]). Six (30.0%) participants experienced 9
postoperative complications (chest infection [three], wound
infection [one], ileus [three] urine leak [one], and constipation
[one]), and consequently, 4/20 (20.0%) participants had an
increased length of hospital stay. There were no deaths within
the follow-up period. By 6 weeks after surgery, nine patients
had developed a complication (anastomotic leak [one],
constipation [three], fever [two] and sepsis [three], ileus [one],
and wound [one] or urinary infection [one]), 3 patients had a
prolonged length of stay, and 4 patients required readmission.
By 20 weeks, a further ﬁve complications (in three patients)
were observed (abdominal pain [one], fever [one], sepsis
[two], and low B12 and folate [one]). No further complications
were observed by week 52. Overall, complications were seen
in 13/20 (65.0%) participants, of which two were ClavienDindo grade 3a, one grade 3b, and one grade 4a. Histology
revealed high-grade urothelial carcinoma in 15/20 patients
(Table 3, 75.0%), including muscle invasion in 2/20 (pT2N0
in 10.0%) and NMIBC in 13 (pT1 in three, pTis in eight, and
pTa in two). No tumor was found in ﬁve cases. Lymphadenectomy was performed in 19/20 patients, with a median of
10 nodes (range, 4-27) identiﬁed by histopathology. No nodal
metastases were detected. Four patients had UCC at the
urethral (three) or ureteric (one) resection margins. Prostate
cancer was present in ﬁve men (pT2 in three and pT3 in two,
Table 3), excluding one who had undergone prior radical
prostatectomy. Of the 10 patients with 52-week follow-up,
nine were disease-free without hydronephrosis and data for
one patient were missing. The median eGFR at 52 weeks
was 72.0 mL/min.

HRQOL Data
HRQOL questionnaires were completed in 98.0%, 78.0%,
74.0%, and 60.0% at baseline, 3, 6, and 12 months, respectively. Although powered comparative analyses of
HRQOL are not possible and the EORTC Bladder tools
are not directly comparable, global trends were apparent
(Figs 2 and 3). In general, few changes in EQ-5D-3L were
seen (Data Supplement). Within QLQ-C30 functional domains (Data Supplement), the RC cohort had a reduction
in QOL at 3 months, which recovered to baseline between
6 and 12 months. Little change was seen with mBCG
cohort over 12 months. Similarly, few changes were seen in
the QLQ-C30 symptom scores in both arms. Changes were
seen in treatment-speciﬁc questionnaires (Data Supplement, Fig 3). For mBCG, there were small increases in the
urinary symptom scores at 6 months and concerns about
contaminating a partner at 3 months (although this reduced
by 12 months), and small reductions in future worry scores
on the NMIBC24 questionnaire with time. For the RC cohort,
most symptoms improved (lower scores) from 3 to
12 months, except sexual function, which did not change.
Decision regret questionnaires were completed by 39/50
(78.0%) participants at 12 months (Data Supplement).
There was little regret at entering the study; “It was the right
decision” (mean 5 13.5, SD 5 18.3, lower scores indicating
less regret) and “I would go for the same choice if I had to do
it over again” (mean 11.5, SD 5 17.3, lower scores indicating less regret). With respect to individual treatments,
patients in the BCG arm had a higher regret score; “I regret
the choice that was made” (mean 5 22.1, SD 5 15.6 v
mean 5 13.2, SD 5 27.8), compared with the RC cohort.
Feasibility of Conducting a Phase III RCT
We randomly assigned 50 of the planned 60 patients within
the 18-month window. However, 47/50 (94.0%) patients were
from a single network (22 from the cancer center and 25 from
the neighboring community hospitals). Four of the seven
cancer networks did not randomly assign a patient during
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TABLE 2. Treatment Compliance and Events in the Maintenance Bacillus Calmette-Guerin Arm
Total
(Percentage)

Cycle 1
(n 5 23)

Cycle 2
(n 5 18)

Cycle 3
(n 5 6)

Yes

23 (92.0%)

23 (92.0%)

18 (100%)

6 (100%)

No

2 (8.0%)

2 (8.0%)

0 (0.0%)

0 (0.0%)

Category
Did the participant receive BCG?

Did BCG administration take place within the time
frame speciﬁed in the protocol?
Yes

23 (100.0%)

4 (22.2%)

2 (33.3%)

No

0 (0.0%)

14 (77.8%)

3 (50.0%)

Missing

0 (0.0%)

0 (0.0%)

1 (16.7%)

Cytology ﬁndings
Normal

18 (78.3%)

15 (83.3%)

Equivocal

1 (4.3%)

0 (0.0%)

5 (83.3.0%)
0 (0.0%)

Suspicious for high-grade UCC

1 (4.3%)

0 (0.0%)

0 (0.0%)

Urothelial carcinoma

1 (4.3%)

0 (0.0%)

0 (0.0%)

Missing or no cystoscopy

2 (8.7%)

3 (16.7%)

1 (16.7%)

18 (78.3%)

13 (72.2%)

5 (83.3%)

Low grade or grade 1 or 2

2 (8.7%)

1 (5.6%)

0 (0.0%)

High grade or grade 3 or 2

2 (8.7%)

2 (11.1%)

0 (0.0%)

Missing or no cystoscopy

1 (4.3%)

2 (11.1%)

1 (16.7%)

4 (17.4%)

3 (16.7%)

0 (0.0%)

Pathology results—grade
No tumor

Pathology results—stage
pTa, pTis, pT1
pT2 or greater
No tumor
Missing or no cystoscopy

0 (0.0%)

0 (0.0%)

18 (78.3%)

13 (56.5%)

5 (100.0%)

0 (0.0%)

1 (4.3%)

2 (11.1%)

1 (16.7%)

Did the participant permanently discontinue BCG
(of those who received it)?
Yes

5 (21.7%)

No

18 (78.3%)

Reasons for permanently discontinuing BCG treatment
BCG toxicity or intolerance

2 (40.0%)

Local recurrence or local progression

2 (40.0%)

Other

1 (20.0%)

Did the participant have a CT scan at 12 months (of those due)
Yes

8 (88.9%)

No

1 (11.1%)

CT scan results
Normal upper tracts

6 (75%)

Hydronephrosis

2 (25%)

Abbreviations: BCG, Bacillus Calmette-Guerin; CT, computed tomography; UCC, urothelial cell carcinoma.

recruitment. Of those recruited, seven did not accept their
allocated treatments (compliance 86.0%); two of these
also withdrew from further data collection and completion
of questionnaires. A further participant withdrew from trial
treatment 121 days after random assignment.

DISCUSSION
We report the ﬁrst prospective randomized comparison
of mBCG and RC. We suspected challenging recruitment
and so undertook this feasibility study.7,23 We ran training sessions using mock patient consultations, lectures
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TABLE 3. Treatment Compliance and Events in the RC Arm
Category

Total (Percentage)

Did the participant receive RC?
Yes

20 (80.0%)

No

5 (20.0%)

Did surgery take place within 8 weeks of
random assignment

TABLE 3. Treatment Compliance and Events in the RC Arm
(continued)
Category

Total (Percentage)

Number of blood units transfused
Nil

19 (95.0%)

Minor (, 2 units)

1 (5.0%)

Moderate (3-6 units)

0 (0.0%)

Yes

18 (90.0%)

Major (. 6 units)

0 (0.0%)

No

2 (10.0%)

Returned to theater

BMI
Mean (SD)

26.6 (3.51)

Median (range)

26.7 (21.0-35.0)

Serum eGFR
Mean (SD)

76.7 (13.15)

Median (range)

80.0 (43.0-90.0)

Serum creatinine

Yes

0 (0.0%)

No

20 (100.0%)

Postoperative radiological intervention
Yesa

1 (5.0%)

No

19 (95.0%)

Operative histology: grade
No cancer

5 (25.0%)

Mean (SD)

82.9 (18.63)

Low grade or grade 1 or 2

0 (0.0%)

Median (range)

82.0 (37.0-108.0)

High grade or grade 2 or 3

15 (75.0%)

Surgical technique

Operative histology: stage

Open
Robot-assisted

17 (85.0%)

pT0

5 (25.0%)

3 (15.0%)

pTis

8 (40.0%)

pTa

2 (10.0%)

pT1

3 (15.0%)

pT2 or above

2 (10.0%)

Lymph node dissection
None

1 (5.0%)

Level I (obturator fossa)

0 (0.0%)

Level II (ureteric crossing common iliac
artery)
Level III (aortic bifurcation)

19 (95.0%)

Clear
0 (0.0%)

Combined synchronous urethrectomy
Yes

1 (5.0%)

No

19 (95.0%)

Duration of operation, hours
,3

6 (30.0%)

3-5

11 (55.0%)

.5

3 (15.0%)

Diversion procedure
Ileal conduit

Margins
16 (80%)

Soft tissue

0 (0.0%)

Urethral UCC

3 (15.0%)

Ureteric UCC

1 (5.0%)

Lymph nodes
,5

2 (10.0%)

5-9

4 (20.0%)

$ 10

14 (70.0%)

Coexisting prostate cancerb
Not presentc

17 (85.0%)

Orthotopic

3 (15.0%)

Rectal diversion

0 (0.0%)

Continent cutaneous

0 (0.0%)

Other

0 (0.0%)

Blood loss, mL

10 (66.7%)

Gleason grade group 1

3 (20%)

Gleason grade group 2

1 (6.7%)

Gleason grade group 3

1 (6.7%)

Coexisting prostate cancer stage
pT2

3 (60.0%)

pT3

2 (40.0%)

, 300

4 (20.0%)

300-500

6 (30.0%)

. 500-1,000

7 (35.0%)

Yes

9 (90.0%)

. 1,000-2,000

3 (15.0%)

No

1 (10.0%)

. 2,000

0 (0.0%)

Did the participant have a CT scan at 12 months
(of those due)

(continued on following page)

(continued in next column)
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Abbreviations: BMI, body mass index; CT, computed tomography;
RC, radical cystectomy; SD, standard deviation; UCC, urothelial cell
carcinoma.
a
Percutaneous drain insertion.
b
15/20 participants who received an RC were male.
c
One prior radical prostatectomy for prostate cancer.

16

0 (0.0%)

18

9 (100.0%)

Hydronephrosis

18

Normal upper tracts

19

Total (Percentage)

CT scan results

challenging beliefs, and focusing upon equipoise. Many
HRNMIBCs are diagnosed in district hospitals, before
onward referral to the nearest cancer center. Patients meet
multiple clinical staff before deciding treatment, each of
whom might inﬂuence choice. Recruitment was successful
in one network, which accounted for 47/50 randomly assigned patients. Half of these were diagnosed at district
hospitals, suggesting clinicians in this network were in equipoise. Other networks struggled to recruit, suggesting either
a lack of equipoise, enthusiasm, or logistical difﬁculties.
Evidence to understand this may be derived from the
screening logs. These reported few patients expressed treatment preference at diagnosis (1.0% in Data Supplement),

17

(continued)
Category

24

TABLE 3. Treatment Compliance and Events in the RC Arm

FIG 2. Generic health-related quality of life for patients in the BRAVO feasibility study as measured using the
EuroQuol-5D (EQ5D) and EORTC QLQ-C30 questionnaires. The EORTC-QLQ-C30 scores and the EQ-5D-3L
Health score today range from 0 to 100, with high scores indicating better self-reported health. The EQ-5D-3L
Score is calculated using dimensions from the questionnaire and high scores indicating better self-reported
health. The number of completed questionnaires is shown above each column (Data Supplement for more
details). BCG, Bacillus Calmette-Guerin; RC, radical cystectomy.
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FIG 3. Bladder cancer-speciﬁc EORTC
PROMs questionnaire outcomes. Scores
range from 0 to 100. A high score for urinary symptoms, future worries, and abdominal bloating and ﬂatulence represents
a high level of symptomatology. A high
score for sexual functioning represents a
high level of functioning. For individual
items (malaise, intravesical treatment issues and risk of contaminating partner,
body image scale, and urostomy problems),
a high score is interpreted as worse.
Merged scores are generated from the
matching scales from either questionnaire
and presented together. The number of
completed questionnaires is shown above
each column (Data Supplement for more
details). BCG, Bacillus Calmette-Guerin;
RC, radical cystectomy.
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similar rates of screening between networks, and that many
patients (62.7%) had preference by the time they were
approached regarding BRAVO. Rates of preference were
similar between networks, suggesting that failure to recruit
was multifactorial. Treatment acceptance was high (43/50,
86%) and comparable to other surgical versus nonsurgical
trials (eg, 78% in ProtecT24). Fewer patients accepted RC
than BCG, likely reﬂecting its irreversibility and greater
physical impact.
Our data reveal important insights into the disease and
challenge preconceptions. First, BCG is often the default
ﬁrst-line treatment because clinicians feel patients are
unﬁt for RC.25,26 We found that although 2/3 of screened
patients were . 70 years old and 3/4 had a smoking
history, most (around 80% of the total considered population) were judged ﬁt for either treatment by urological
and anesthetic staff. Second, clinicians often manage
HRNMIBC as a nonlethal disease. We found that most
new high-grade NMI cancers were of high progression risk
(as deﬁned by the presence of one or more adverse
prognostic risk factors). In the participants randomly
assigned to RC, 2/20 (10.0%) had muscle invasive BCs
and one had Gleason 4 1 3 5 7 T3a prostate cancer
in their ﬁnal histology. These patients had received reresection and cross-sectional imaging,17 were reviewed
by a multidisciplinary meeting, and had seen specialist
uro-oncologists. In the BCG arm, two participants developed BC metastases during study follow-up (total
2/23 with metastatic BC). Thus, 10% of patients with new
HRNMIBC have a potentially lethal disease. Our ﬁndings
reﬂect nonrandomly assigned population-based observations suggesting a 14% difference in BC-speciﬁc survival
between BCG and immediate RC at 10 years, that metastatic BC is present in cystectomy specimens in around

5% of cases, and long-term cancer-speciﬁc survival rates
of around 90% with immediate RC.11,27,28 Finally, patients
fear RC as they perceive a low HRQOL. Few data support
this fear. Our HRQOL analysis was limited as not all patients were followed up for 12 months; however, some trends
in changes were noted over time. Speciﬁcally, within the
ﬁrst 3 months, HRQOL may be superior with mBCG to RC,
but differences may disappear by 12 months. Conversely,
at 12 months, there was slightly more decision regret and
slightly lower emotional function scores in the BCG cohort,
suggesting ongoing concerns about uncertainty in BC
outcomes. These data support population-based surveys
regarding HRQOL in patients with the BC spectrum9,10 and
clinical trial data measuring recovery13 after RC.
Although these ﬁndings may suggest that RC has superior
oncological outcomes with limited impact of HRQOL, our
data do not support RC as the standard of care for all
patients. The study was designed to test the feasibility of
a larger trial, and so ﬁndings with respect to UCC outcomes
or impact of HRQOL are underpowered and need to be
interpreted cautiously. In the RC cohort, 25% of patients
had no tumor in their cystectomy specimen (suggesting
possible overtreatment) and only 10% had invasive cancer.
Although longer-term outcomes of the 65% with NMI are
unknown, it is likely that many would not develop progressive disease and would not need RC. In keeping with
this, most patients in the BCG arm kept their bladders
in situ and there was little change in their HRQOL during
treatment. Although HRQOL and decision regret in the
mBCG cohort may change with longer follow-up, at closure,
there were no major differences between each arm. As
such, we suggest our ﬁndings be used to inform patients
about the relative risks of each approach, and recommend
use of an individualized risk-adaptive approach.
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