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Objectives: We examined the outcomes of eight weekly bacillus Calmette–Gu�erin
induction therapy after second transurethral resection, and investigated risk factors for

intravesical recurrence or disease progression in high-risk non-muscle-invasive bladder

cancer patients.

Methods: This retrospective study included 146 high-risk non-muscle-invasive bladder

cancer patients who received eight weekly bacillus Calmette–Gu�erin instillations without

a maintenance schedule between 2000 and 2019. Intravesical recurrence-free and

progression-free survival rates were evaluated using the Kaplan–Meier method. The Cox

proportional hazards model was used to identify risk factors.

Results: Pathological T staging in the first transurethral resection was pTa in 56

patients (38.4%), pT1 in 75 (51.4%) and primary carcinoma in situ in 15 (10.2%). A total of

109 (83.2%) with pTa–1 disease underwent second transurethral resection before bacillus

Calmette–Gu�erin induction therapy, and residual disease was detected in 54 (49.5%). The

completion rate of eight instillations was 82.2%. The 2- and 5-year intravesical

recurrence-free survival rates were 80.7% and 75.2%, whereas the 2- and 5-year

progression-free survival rates were 85.7% and 82.0%. Recurrent tumors (hazard ratio

6.5830, P = 0.0007) and residual tumors at the second transurethral resection (hazard

ratio 4.0337, P = 0.0021) were risk factors for intravesical recurrence. Multiple tumors

(hazard ratio 5.8056, P = 0.0302), pT1 disease (hazard ratio 3.7351, P = 0.0447) and

residual tumors at second transurethral resection (hazard ratio 3.2552, P = 0.0448) were

associated with disease progression.

Conclusions: Accurate disease staging and disease elimination by second transurethral

resection followed by eight weekly bacillus Calmette–Gu�erin instillations achieved good

disease control. Our protocol (without a maintenance schedule) after thorough surgical

resection has potential as a treatment option in the current bacillus Calmette–Gu�erin
shortage.

Key words: bacillus Calmette–Gu�erin, induction therapy, non-muscle-invasive bladder

cancer, second transurethral resection.

Introduction

NMIBC accounts for approximately 75% of initially diagnosed bladder cancers.1 NMIBC can
be risk stratified into low-, intermediate- and high-risk groups based on the probability of
tumor recurrence or progression, and high-risk NMIBC is defined by the EAU guidelines as a
T1 tumor, CIS, high-grade (G3) tumor or TaG1/G2 tumor with multiple, recurrent and large
(>3 cm) tumors.2 The standard treatment for high-risk NMIBC patients is TUR followed by
intravesical instillations with BCG.3,4 In terms of BCG therapy, since the Southwest Oncol-
ogy Group reported significant benefits for RFS with standard induction followed by a 3-year
maintenance BCG schedule over BCG induction alone, a maintenance schedule has now
become widespread worldwide.5 However, just 16% of patients completed their planned
schedule due to significant toxicity,5 and to mitigate BCG-related AEs while maintaining
treatment benefits, several clinical trials have been undertaken with a reduced number of
BCG maintenance instillations.6,7 The majority of studies carried out to date have mainly
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focused on the BCG maintenance schedule or BCG dose, and
not on the quality of TUR before BCG induction therapy.8,9

To identify residual disease and confirm the non-muscle-
invasive disease status, a second TUR is recommended for
high-risk NMIBC patients by the EAU guidelines.2 Our
group also actively carries out second TUR on high-risk pTa/
T1 bladder cancer patients before BCG induction therapy.
We have not yet used maintenance BCG therapy. In the pre-
sent study, we retrospectively evaluated the treatment out-
comes of BCG therapy in a cohort in which a large
proportion underwent second TUR, and investigated risk fac-
tors for intravesical recurrence and disease progression.

Methods

Study population

Between January 2000 and September 2019, 432 patients
underwent TUR for bladder cancer at Hokkaido University
Hospital, Sapporo, Japan. A total of 223 patients (52%) were
diagnosed with high-risk NMIBC, defined by the EAU guide-
lines as a T1 tumor, CIS, a high-grade (G3) tumor or TaG1/
G2 tumor with multiple, recurrent and large (>3 cm) tumors.2

Of these high-risk NMIBC patients, 153 (69%) received
intravesical BCG (Tokyo-172 or Connaught strain) therapy
and this cohort was our interest. Excluding four patients
receiving second-line BCG and three patients with <6 months
follow up, 146 were included in the present study. Institu-
tional review board approval was obtained from Hokkaido
University Hospital (019-0092). Patient characteristics,
including age, sex, tumor status (primary or recurrent), tumor
number, tumor size, pathological outcomes, urine cytology
and AEs with BCG, were retrospectively collected from our
prospectively maintained database and medical charts. AEs
were graded according to the CTCAE Version 5.0.10

Treatment and follow-up protocol

A second TUR was actively carried out within 3–12 weeks
of initial TUR, with the aims of eliminating disease and
obtaining a correct diagnosis to rule out muscle-invasive dis-
ease. All visible tumors and resection scars or edematous
areas from initial TUR sites were resected at the second
TUR. The margin for a second TUR included one loop width
lateral to the original TUR sites, and deep muscle specimens
were also collected from the previous tumor areas. Patients
with high-grade Ta/T1 tumors were indicated for a second
TUR; however, this was sometimes omitted at the discretion
of the attending physician; for example, based on the status
of the patient (old age or comorbidities).

The instillation of BCG was carried out approximately
1 month after TUR. Lyophilized BCG (80 mg of Tokyo-172
or 81 mg of Connaught) was suspended in 40 mL of normal
saline. After catheterizing the bladder, the suspension was
instilled, the catheter was withdrawn, and patients were
requested to retain the liquid for 1–2 h. A half dose of BCG
was also utilized in some patients due to old age or comor-
bidities (n = 6). After BCG induction, cystoscopy and urine
cytology were carried out every 3 months during the first
2 years and every 6 months thereafter. Protocol biopsy was

generally considered 6 months after the initiation of BCG,
and punch biopsies were carried out on the right and left lat-
eral sides, the dome, anterior, and trigone, as well as on any
suspicious areas under lumbar or general anesthesia. Prostatic
urethra biopsy was added based on the decisions of surgeons.

Statistical analysis

Intravesical recurrence and PFS rates were estimated using
the Kaplan–Meier method. The time to recurrence or progres-
sion was defined as the time from the date of the first TUR
to that of the first intravesical recurrence or disease progres-
sion. Intravesical recurrence was defined as any type of recur-
rence in the bladder. The follow up of patients without
bladder tumor recurrence was censored to the date of their
last visit. Disease progression was defined as an increase in
the T stage on TUR, development of metastatic disease, cys-
tectomy or bladder cancer-related death. In the case of death
not related to bladder cancer, the follow up was censored to
the date of death. A logistic regression analysis was used to
identify factors associated with residual tumors at the second
TUR. Survival rates were compared by the log-rank test, and
the Cox proportional hazards regression model was used to
identify factors associated with intravesical recurrence or dis-
ease progression. Factors examined included age, sex, tumor
status (primary or recurrent), tumor number, tumor size,
pathological outcomes (T stage and concurrent CIS) and
residual tumors at the second TUR. JMP version 14 (SAS
Institute, Cary, NC, USA) was used for all calculations, and
P < 0.05 was considered to be significant.

Results

The clinical and pathological features of the 146 patients
examined are shown in Table 1. Median age was 72 years
(interquartile range 65–77 years), and 74.7% of patients were
men. Pathological T staging at first TUR was pTa in 56
(38.4%) patients, pT1 in 75 (51.4%) and primary CIS in 15
(10.2%). Concurrent CIS was detected in 44 (33.6%) patients
with pTa–1 disease. Overall, 109 (83.2%, 109/131) patients
with pTa–1 disease underwent second TUR before BCG
induction therapy. Among patients with pT1 disease, 93.3%
(70/75) underwent second TUR. Residual tumors were
detected in 16 (41.0%) patients with Ta and in 39 (54.3%)
with T1 disease (Table 2). Univariate and multivariate analy-
ses identified concurrent CIS as an independent risk factor
for residual tumors at second TUR (P = 0.0070, Fig. 1).

The completion of six or eight weekly instillations of BCG
were 94.5 or 82.2%, respectively. Tokyo-172 was the domi-
nant BCG strain (87.7%, 128/146). Regarding AEs with
BCG, six (4.1%) patients required hospitalization for toxicity
(CTCAE grade 3), and 75 (51.8%) received oral medication
(CTCAE grade 2). No patients had grade 4 or 5 AEs. In the
present cohort, 132 (90.4%) patients underwent protocol blad-
der biopsy approximately 6 months after the initiation of
intravesical BCG therapy. Prostatic urethra biopsy was car-
ried out on 68 of 99 (68.7%) male patients. Table 3 summa-
rizes biopsy outcomes according to the cystoscopic
appearance and urine cytology. In the 17 patients with visible
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tumors cystoscopically, 11 had disease (four had pTa, six had
pT1 and one had pT2), whereas six did not have disease
recurrence. In the 73 patients with a normal appearance, three
(4.1%, 3/73) had disease recurrence, including one (pT4, pro-
static urethra) with negative cytology (1.4%, 1/70). Table S1

shows subsequent treatments in the 18 patients with disease
at the time of protocol biopsy. Nine patients underwent
immediate cystectomy.

Figure 2 shows Kaplan–Meier curves of intravesical recur-
rence and disease progression in all patients. The median
follow-up time was 61 months (range 9–207 months). The 2-
and 5-year intravesical RFS rates were 80.7% and 75.2%,
respectively (Fig. 2a). The 2- and 5-year PFS rates were
85.7% and 82.0%, respectively (Fig. 2b).

We investigated risk factors for intravesical recurrence after
BCG induction therapy among patients who underwent second
TUR (n = 109). Figure 3a shows univariate and multivariate
Cox proportional hazards regression models on intravesical
recurrence. Univariate and multivariate analyses showed that
recurrent tumors (HR 6.583, P = 0.0007) and residual tumors
at second TUR (HR 4.0337, P = 0.0021) were independent
risk factors for intravesical recurrence. We also examined risk
factors for disease progression. The multivariate analysis
showed that multiple tumors, pT1 disease and residual tumors
at the second TUR were associated with disease progression
(P = 0.0302, P = 0.0447 and P = 0.0448 respectively,
Fig. 3b). The 2- and 5-year intravesical RFS rates were 92.5%
and 83.1%, respectively, in patients without residual tumors at
the second TUR, and were 73.2% and 68.0%, respectively, in
those with residual tumors (P = 0.0243; Fig. 4a). In the group
excluding concurrent CIS, the patients with residual tumors at
second TUR had worse intravesical RFS rates (P = 0.0136;
Fig. S1). The 2- and 5-year PFS rates were both 94.0% in
patients without residual tumors at second TUR, and were
80.8% and 76.1%, respectively, in those with residual tumors
(P = 0.0116, Fig. 4b).

Discussion

Several major guidelines recommend BCG induction ther-
apy for high-risk NMIBC patients,2,11 and based on the
prospective studies,5,12,13 maintenance BCG therapy was
widely disseminated in real-world clinical practice. Early
discontinuation as a result of BCG toxicity and the current
BCG shortage are major issues associated with maintenance
therapy. Furthermore, the optimal instillation schedule
remains controversial and the majority of previous studies
did not include a second TUR in their protocols.5,12,13 In
our hospital, we have been utilizing eight weekly instilla-
tions of BCG induction therapy without a maintenance
schedule. Due to the importance of accurate disease staging
and maximum disease elimination before BCG, we actively
carried out a second TUR on high-risk NMIBC patients. As
shown in Table 2, residual disease was detected in 16
(41.0%) patients with pTa and in 39 (54.3%) with pT1
disease, which is consistent with previous findings.14,15 Uni-
variate and multivariate analyses showed that concurrent
CIS was an independent risk factor for residual tumors at
the second TUR (P = 0.0070, Fig. 1). Takaoka et al. also
reported that among 73 high-grade T1 bladder cancer
patients, 37 (51%) had residual disease based on pathologi-
cal findings from the second TUR, and identified the pres-
ence of concurrent CIS at the initial TUR as a risk factor
for residual disease.16

Table 1 Baseline characteristics for patients and disease

Variables

Median age at BCG instillation, years (interquartile range) 72 (65–77)

Sex, n (%)

Male 109 (74.7)

Female 36 (25.3)

Primary or recurrent, n (%)

Primary 115 (78.8)

Recurrent 31 (21.2)

Tumor multiplicity, n (%)

Single 44 (30.1)

Multiple 102 (69.9)

Tumor size, n (%)

<3 cm 115 (78.8)

≥3 cm 27 (18.5)

Unknown 4 (2.7)

pT stage at first TUR, n (%)

pTa 56 (38.4)

pT1 75 (51.4)

Primary CIS 15 (10.2)

Concurrent CIS†, n (%) 44 (33.6)

Second TUR†, n (%)

Yes 109 (83.2)

In Ta 39 (69.6)

In T1 70 (93.3)

No 22 (16.8)

Residual tumor at second TUR, n (%)

Yes 54 (49.5)

In pTa 16 (41.0)

In pT1 38 (54.3)

No. BCG instillations

8 120 (82.2)

7 6 (4.1)

6 12 (8.2)

≤5 8 (5.5)

BCG strain used, n (%)

Tokyo-172‡ 128 (87.7)

Connaught 18 (12.3)

Median follow up, months (range) 61 (9–207)

†Second TUR and associated CIS rates were counted in Ta/T1 cases. ‡Six

patients received a half dose of Immunobladder. Total n = 146.

Table 2 Pathological results of second TUR

Overall (n = 109)

T stage at first TUR

Ta (n = 39) T1 (n = 70)

T stage at second TUR, n (%)

No residual 55 (50.5) 23 (59.0) 32 (45.7)

CIS 16 (14.7) 5 (12.8) 11 (15.7)

pTa 27 (24.8) 11 (28.2) 16 (22.9)

pT1 11 (10.1) 0 (0.0) 11 (15.7)

Total n = 109.
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A second TUR has been shown to enhance the effects of
BCG therapy. Sfakianos et al. reported that 3 months after
the completion of induction BCG (6 weekly instillations), the
recurrence rate was 44.3% among patients who underwent
single resection (n = 127) and 9.6% in those with a second
TUR (n = 894; P < 0.01).17 Herr et al. also detected recur-
rent tumors in the first cystoscopy in 75 out of 132 patients
(57%) undergoing a single TUR before the instillation of
BCG, and in 62 (29%) after a second TUR (n = 215;
P = 0.001).18 In the present study, 2- and 5-year intravesical
RFS rates were 80.7% and 75.2%, respectively, whereas 2-
and 5-year PFS rates were 85.7% and 82.0%, respectively.
Approximately 80% of patients completed eight instillations.
Intravesical RFS rates were higher in the present study that
in previous maintenance BCG studies without a routine sec-
ond TUR.5,6,19 Although the definition of progression varied
among previous studies, ours was not an inferior rate. The
present results underscore the importance of meticulous TUR

before BCG instillation. The findings of the NIMBUS trial
were recently reported;20 NIMBUS was the first prospective
trial to include a routine second TUR in the protocol, and
91% of patients underwent a second TUR before BCG induc-
tion therapy. The NIMBUS study assessed whether a smaller
number of BCG instillations (induction at 1, 2 and 6 weeks
followed by 2 weeks of maintenance at 3, 6 and 12 months)
achieved equivalent outcomes to the standard number of
instillations (6 weekly instillations followed by 3 weeks of
maintenance at 3, 6 and 12 months) in patients with high-
grade NMIBC. Disease recurrence was observed in 21 of 175
patients in the standard schedule cohort, and 46 of 170 in the
reduced schedule cohort, and safety analyses showed that the
reduced schedule was inferior to the standard schedule for
the primary end-point according to the previously used stop
criterion. Although the median follow-up time was short
(12 months for all patients), 2-year RFS rates were 85% in
the standard schedule cohort and 66% in the reduced

Variables N OR OR

62

80
29

95
14

35
74

79
26

39
70

80
29

Ref

Ref

Ref

Ref
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0.2259
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Age

Male
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Number  of tumors
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≥70 years
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Fig. 1 Univariate and multivariate logistic regression analyses to predict residual tumors at second TUR.

Table 3 Results of protocol biopsy based on cystoscopic appearance and urine cytology

Urine cytology

Total

Positive Suspicious Negative/atypical

Biopsy

positive

Biopsy

negative Biopsy positive

Biopsy

negative Biopsy positive

Biopsy

negative

Normal appearance, n (pT stage of recurrent disease) 1 (pT4: 1) 0 1 (pT1: 1) 1 1 (pT4: 1) 69 73

Abnormal appearance, n (pT stage of recurrent disease) 0 0 1 (pT1: 1) 0 3 (pTa: 1, pT1: 1, CIS: 1) 38 42

Visible tumor (+), n (pT stage of recurrent disease) 0 0 0 0 11 (pTa: 4, pT1: 6, pT2: 1) 6 17

Total 1 0 2 1 15 113 132

Total n = 132.
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schedule cohort. Taken together with the present results, the
NIMBUS trial showed the importance of TUR quality before
BCG and adequate BCG induction. Although the present
study did not confirm that the instillation of BCG eight times
after routine second TUR was sufficient without a mainte-
nance schedule, there is now a global BCG shortage. The
American Urological Association has recommended several
management approaches in the face of the current short-
age (https://www.auanet.org/about-us/bcg-shortage-info). For
example, term No. 6 is “In the event of BCG supply short-
age, maintenance therapy should not be given and BCG-
na€ıve patients with high-risk disease should be prioritized for
induction BCG.” We propose our BCG protocol (without a
maintenance schedule) after thorough surgical resection as a
treatment option.

In the present study, residual tumors at the second TUR
were associated with intravesical recurrence and disease pro-
gression, which is consistent with previous findings.16,21–23

Guevara et al. reported recurrence and progression rates of
11.4 (8/70) and 5.7% (4/70), respectively, in patients without
residual tumors at the second TUR, and 27.7 (13/47) and
17.0% (8/47), respectively, in those with residual tumors
among the maintenance BCG cohort.23 Takaoka et al. also
found that 3-year RFS rates were 91% in pT0 patients and
65% in those with pTis/a at the second TUR (P = 0.03).16

Taken together with the present results, a second TUR pro-
vides prognostic information on BCG outcomes, and careful
follow ups are mandatory for patients with remaining disease
at second TUR. In some cases, initial TUR is not of adequate
quality, with residual tumor at second TUR. Mariappan et al.
reported that good-quality TUR (complete resection with
detrusor muscle presence carried out by experienced sur-
geons) reduced early bladder recurrence.24 The present study
also considered that the quality of TUR affects treatment out-
comes in the BCG treatment group. Theoretically, a tumor-
free status is achieved after second TUR in most cases. Nev-
ertheless, BCG outcomes were different with or without
residual tumors at the second TUR. Tumors that are difficult
to completely resect at initial TUR might be highly aggres-
sive or prone to recurrence based on differences in molecular
expression profiles. Therefore, further studies are required to
elucidate the underlying mechanisms.

The BCG strain is another factor that might affect treatment
outcomes. In the present cohort, approximately 80% of patients
received BCG Tokyo-172, whereas the others received BCGCon-
naught. Each BCG strain has extensive genotypic diversity, result-
ing in different immune responses.25,26 Rentsch et al. reported
that the BCG Connaught achieved significantly better RFS than
BCG TICE in high-risk NMIBC patients.27 A meta-analysis
showed that disease recurrence rates were slightly lower with the
BCG Tokyo-172 than with BCG TICE, RIVM, Pasteur and Con-
naught.28

In our hospital, post-BCG bladder biopsy is regularly car-
ried out approximately 6 months after BCG induction ther-
apy. As shown in Table 3, three (4.1%) out of the 73
patients with negative cystoscopy had disease recurrence,
whereas just one (1.4%) out of the 70 patients with negative
cystoscopy and negative/atypical cytology had disease, which
is consistent with previous findings.29 Therefore, routine blad-
der biopsy needs to be tailored according to cystoscopy and
cytology findings.

There were several limitations to the present study. This
was a retrospective analysis with a relatively small cohort.
Many surgeons were involved in TUR, with some cases
resulting in insufficient quality; however, the attending sur-
geons always supervised surgeons where necessary. A central
pathology review was not carried out. Nevertheless, the pre-
sent results underscore the importance of TUR quality before
BCG therapy, and several important results were obtained.

In conclusion, routine second TUR followed by eight weekly
instillations of BCG induction therapy showed good disease con-
trol. However, physicians should have sufficient discussions
with patients on the merit and demerit of BCG maintenance
strategy, and provide them with relevant information. Currently
in Japan, due to the Tokyo-172 strain, we are not facing BCG
shortage. However, BCG shortage is still a significant concern in
Western countries, and we believe that accurate disease staging
and elimination by second TUR could maximize BCG treatment
benefits, and become an alternative to maintenance instillations.
The present results suggest the importance of complete disease
elimination before BCG instillation, and our no-maintenance
strategy in conjunction with second TUR has potential as a treat-
ment option in the face of the current BCG shortage. Patients
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with risk factors for intravesical recurrence and disease progres-
sion, such as residual tumors at second TUR, need to be care-
fully followed up after induction courses of BCG.
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