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Comparable effect with minimal morbidity of low-dose
Tokyo 172 strain compared with regular dose Connaught
strain as an intravesical bacillus Calmette-Guérin
prophylaxis in nonmuscle invasive bladder cancer: Results of
a randomized prospective comparison
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Abstract

Aim: The aim was to compare patients’ morbidity and response of bacillus Calmette—Guérin (BCG) prophylaxis
after the intravesical instillation of low-dose Tokyo 172 strain and regular dose Connaught strain in patients
with nonmuscle invasive bladder cancer (NMIBC).

Patients and Methods: This was a randomized, active-controlled, open-label, monocenter study. Thirty-eight,
NMIBC patients were treated sequentially, in a random order, with low-dose Tokyo 172 strain and regular
dose Connaught strain, receiving each therapy for 6 weeks. A total of 18 and 20 patients were randomly
assigned to a Tokyo 172 strain arm and a Connaught strain arm, respectively. Complication, morbidity, and
recurrence-free survival (RFS) after each treatment were compared.

Results: There was no significant difference in the 1-year RFS rate in patients treated with Tokyo 172 strain
and Connaught strain (72.2% vs. 83.5%, respectively; P = 0.698). There were no significant differences in
adverse events between the arms. Severe adverse events (>Grade 3) were seen in 15% of the Connaught
strain group while no severe adverse events were observed as a result of Tokyo 172 strain.

Conclusion: Our results indicated that low-dose Tokyo 172 strain decreased adverse events although it
was not significant, and the RFS difference was not statistically significant between the two arms. Further
investigation is warranted.
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INTRODUCTION (NMIBC) patients are at risk for disease recurrence and

progression. Therefore, they require adjuvant intravesical

Approximately half of nonmuscle invasive bladder cancer treatment after tumor resection. Currently, the gold standard

treatment for NMIBC is bacillus Calmette—Guérin (BCG)
Access this article online

Quick Response Code:

instillation into the bladder. Despite the initial treatment success,

Website: many patients with NMIBC eventually have recurrence after
www.urologyannals.com intravesical BCG treatments. No consensus has been reached

about the optimal dose for BCG therapy or about how the
DOI: toxicity of BCG treatment can be reduced. Mack et al. reported
10.4103/0974-7796.106873 the results of a phase 1I study with low-dose BCG therapy in

high—risk NMIBC and concluded that low-dose BCG therapy
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is effective in high-risk TT bladder cancer, especially with
maintenance therapy to prevent progression and recurrence."’

Kamal et al. also reported the efficacy of low-dose BCG.”!

BCG daughter strains are divided into the early strains Japan,
Birkhaug, Russia and Brazil, which were brought to each
country between 1924 and 1926, and the late strains Pasteur,
Danish, Glaxo, and Connaught, which were obtained after
1931. Although all of these strains are descendants of the
original Mycobacterium bovis isolate, subsequent passages under
different conditions have resulted in a variety of strains with
unique genetic alterations. Differences in the antitumor effect
between the strains are unknown so far. Only a few studies report
the efficacy of different strains. Dutch South East Cooperative
Urological Group evaluated BCG-Tice versus BCG-RIVM in
469 patients with pTa/ pT1 carcinoma and found that there
were no statistical differences in the toxicity between the two
strains of BCG.!! Tokyo 172 strain is unique to contain a higher
number of colony-forming units (CFU)) than other strains; even
at half the standard dose, it is conceivable to reduce the dose
of instillation without affecting the therapeutic efficacy. Irie
et al. prospectively evaluated the efficacy and adverse events of
low-dose (40 mg) Tokyo 172 strain. There was no signiﬁcant
difference in the tumor recurrence rates between the low-dose
(40 mg) group and the standard dose (80 mg) group."*/ Mugiya
et al. retrospectively reviewed 43 patients who underwent
low-dose (40 mg) BCG therapy for carcinoma in situ (CIS) of
the bladder. Of the 36 (84%) patients who achieved complete
remission (CR), 12 showed intravesical recurrence while one
developed ureteral cancer. The median CR duration of all
patients was 37.5 months,! suggesting the comparable effect
of low-dose Tokyo 172 strain with the regular dose.® Similarly,
Takashi et al. reported that the dose (40 versus 80 mg) of BCG
was not a significant determinant for CR in patients with CIS
of the bladder.” In a randomized trial, Ozono et al. evaluated
the recurrence-free rate in patients with CR and adverse events
between groups treated by Tokyo 172 strain instillation at a
dose of 80 mg eight times or at a dose of 40 mg 10 times, and
observed no differences between two groups.’®! These studies
suggest that 40 mg would be an adequate dose for Tokyo 172
strain, and a comparable study is possible with a dose of 40
mg. No prospective studies have been conducted to compare
low—doseTokyo 172 strain (40 mg) with other BCG substrains.
In the present study, we compared patients’ morbidity and
response of prophylaxis after the intravesical instillation of
low-dose Tokyo 172 with regular dose Connaught strain, which
is used worldwide for the therapy of NMIBC.

PATIENTS AND METHODS

The present study included patients with histologically proven,
single or multiple, primary or recurrent, stage Ta, T1, grades

8

1-3 urothelial carcinoma of the bladder, or CIS. Exclusion
criteria were a tumor size >3 cmy; stage 12 or higher tumors;
age <20 year; ECOG performance status 3 or 4; presence of
pneumonitis or active tuberculosis or strong positive PPD
skin test; intravesical treatment during the previous I month;
presence of a malignant tumor of the upper urinary tract
or the urethra as a complication; a history of intravenous
chemotherapy or intraarterial chemotherapy for bladder cancer;
coexisting primary cancers; >grade 2 dysuria according to
National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI-CTCAE); pregnancy; or any other
case that the investigator considered to be inappropriate for
the study. The present study was fully reviewed and approved
by IRB. Informed consent was obtained in accordance with
the Declaration of Helsinki. Patients were randomized to
two treatment groups: Group I, Tokyo 172 strain, 40 mg in
40 ml of saline Weekly for six consecutive weeks starting 14
days after transurethral resection, and group 2, Connaught
strain, 81 mg in 40 ml of saline weekly for six consecutive
weeks starting 14 days after transurethral resection. Adverse
events were monitored following NCI-CTCAE v3.0. Major
complications were defined as meeting or exceeding grade 3.
Cystoscopy and urine cytology were repeated every 3 months
during the follow-up period. All visible lesions were resected
with recurrence determined by histological confirmation.
The treatment groups were compared on a primary end point
of first bladder recurrence (any stage or grade). Secondary
end points were BCG-related adverse events, adverse events
occurring more frequently, severe adverse events, as well as
BCG discontinuation. Adverse events were recorded by the
investigators irrespective of their requirement of medication

or discontinuation of BCG.

Results were eXpressed as means T standard errors (SEs) for
quantitative variables, while frequencies and proportions (%)
were used for categorical variables. The main statistical test
was the generalized Wilcoxon test. Recurrence-free survival
(RES) was determined by the Kaplan—Meier technique and
compared using the two-sided log—rank test. Missing data
were not replaced. Patients without an event were censored at

the date of the last follow-up. Results were considered to be
significant at the 5% critical level (P < 0.05).

RESULTS

Thirty-eight patients were randomized between February 2008
and December 2009. Table 1 summarizes patient background
characteristics for the patients by treatment group. A total of 18
patients on low-dose Tokyo 172 strain, and 20 on Connaught
strain started treatment. The median follow-up was of 16.4
months in the Tokyo 172 strain group and 16.5 months in the
Connaught strain group. The median age of the Tokyo 172
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group was 73.5 years; 77.8% had primary tumors, 44.4%
had solitary tumors, 44.4% had Ta tumors, and 27.8% had
grade 3 tumors. The median age of the Connaught group was
72.5 years; 80.0% had primary tumors, 45.0% had solitary

Table 1: Patients’ background characteristics

Tokyo 172 Connaught P
strain strain value
(N=18) (N=20)
Age
Number of cases 18 20 0.635
Mean+SE 71.0+£10.8 72.7+10.5
Min. 42 54
Median 73.5 72.5
Max. 86 91
Gender
Male 14.(77.8) 17 (85.0) 0.566
Female 4(22.2) 3(15.0)
Primary/recurrence
Primary 13 (72.2) 16 (80.0) 0.573
Recurrence 5(27.8) 4 (20.0)
Tumor size (cm)
<1 5(27.8) 2 (10.0) 0.521
1-3 9 (50.0) 12 (60.0)
3 2 (11.9) 2 (10.0)
Unknown 2 (11 4 (20.0)
Tumor number
Solitary 8 (44.4) 9 (45.0) 0.928
2-4 6 (33.3) 5(25.0)
5 2 (11.9) 2 (10.0)
Unknown 2 (11.9) 4 (20.0)
Grade
GO 0(0.0) 0(0.0) 0.691
G1 3(16.7) 4(20.0)
G2 10 (55.6) 8 (40.0)
G3 5(27.8) 8 (40.0)
Unknown 0(0.0) 0(0.0)
T stage
TO 0(0.0) 0(0.0) 0.670
Tis 0(0.0) 1(5.0)
Ta 8 (44.4) 6 (30.0)
T 10 (55.6) 12 (60.0)
T2 0(0.0) 0(0.0)
T3 0(0.0) 0(0.0)
T4 0(0.0) 0(0.0)
Tx 0(0.0) 1(5.0)
Histological type
Urothelial carcinoma 18 (100.0) 20 (100.0) -
Others 0(0.0) 0(0.0)
Unknown 0(0.0) 0(0.0)
Tumor appearance
Papillary/pedunculated 8 (44.4) 10 (50.0) 0.585
Papillary/sessile 7 (38.9) 10 (50.0)
Nonpapillary/pedunculated 0(0.0) 1(5.0)
Nonpapillary/sessile 3(16.7) 1(5.0)
Unknown 0(0.0) 0(0.0)
Biopsy after BCG
No 17 (94.4) 19 (95.0) 1.000
G1 0(0.0) 0(0.0)
G2 0(0.0) 0(0.0)
G3 1(5.6) 1(5.0)
Salvage therapy after recurrence
None 0(0.0) 0(0.0) 1.000
TUR-Bt 3(16.7) 3(15.0)
Anthracyclines 1(5.6) 0(0.0)
Mitomycin 0(0.0) 0(0.0)
Others 1(5.6) 2 (10.0)
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tumors, 30.0% had Ta tumors, and 40.0% had grade 3 tumors.
Globaﬂy, in 26.3% recurrence was found, and no one progressed
to muscle invasive disease or developed distant metastases, and
no one died during follow-up. The number of recurrence or
progression was S (27.9%) in the Tokyo 172 group, and S
(25%) in the Connaught group. Patient characteristics were
well balanced in the two treatment groups [ Table 1]. As shown
in Figure I, the I-year recurrence-free probability was 72.2%
in the Tokyo 172 strain group and 83.5% in the Connaught
strain group. There was no significant difference in the I-year
RES between the treatment groups (P = 0.698). Because there
was no beneficial effect of the low-dose Tokyo 172 strain
over the regular dose Connaught strain [Figure 1], the main
interest of the current study centered on the comparison of
adverse events between two groups. Global adverse events were
noted in 73.7% of all patients, of which most were mild and
transient [ Table 2]. Compared to the Connaught strain, and
as summarized in Table 2, the low-dose Tokyo 172 strain did
not reduce the global number of adverse events (P =0.7718;
Table 2). The most common adverse events were fever and
pollakisuria during treatment sessions, followed by hematuria
and micturition pain [ Tables 2 and 3]. Of four common adverse

Table 2: Adverse events

Tokyo 172 Connaught P value
strain (n=18) strain (n=20)
Number (%) Number (%)
All 14 (77.8) 14 (70.0) 0.7718
Penile edema 0(0.0) 1(5.0)
Hematuria 4(22.2) 1(5.0)
Fatigue 0(0.0) 1(5.0)
Sense of retention 1(5.6) 0(0.0)
Epididymitis 0(0.0) 1(5.0)
ltching sensation 1(5.6) 0(0.0)
Pyuria 1(5.6) 2 (10.0)
Miction pain 4(22.2) 1(5.0)
Fever 2 (11.) 7 (35.0)
Pollakisuria 3(16.7) 6 (30.0)
Leg edema 0 (0.0) 1(5.0)
1.00 T
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Figure 1: Recurrence-free survival (RFS) by the BCG strain. Solid
curve indicates the Connaught strain. Broken curve indicates Tokyo
172. Vertical lines indicate censored
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Table 3: Adverse events occurring more frequently (>10%)

Tokyo 172 strain (n=18)

Connaught strain (n=20) Wilcoxon’s signed-rank

Number (%) Grade Number Number (%) Grade Number test Pvalue

Pollakisuria 3(16.7) 1 3 6 (31.6) 1 8 0.5637
2 0 2 1
3 0 3 0
4 0 4 0

Hematuria 4(22.2) 1 4 1(5.3) 1 0 0.0833
2 1 2 0
3 0 3 1
4 0 4 0

Miction pain 4(22.2) 1 8 1(5.3) 1 1 0.0455
2 0 2 1
3 0 3 0
4 0 4 0

Fever 2 (11.9) 1 2 7 (36.8) 1 8 0.5071
2 0 2 0
3 0 3 2
4 0 4 0

events, which occurred more frequently (2 IO%), number of
micturition pain events stratified by the NCI-CTCAE grade
was significantly lower in the Tokyo 172 strain group, compared
with the Connaught strain group (Wilcoxon’s signed-rank test,
P=0.0455; Table 3).Table 4 extracts the severe adverse events
with grade 3 or greater and comparisons according to therapy.
Although the analyses are exploratory and are based on very
small numbers of cases, the results suggest that the number of
severe adverse events at least was minimized, if not statistically
significant, in the Tokyo 172 strain group as compared with
the Connaught strain group.

Table 5 shows the treatment completion rate by group. There
was no signiﬁcant difference in the treatment cornpletion rates
between the Tokyo 172 strain group and the Connaught strain
group (P = 0.0523). However, 17 (94.4%) of 18 patients
who underwent Tokyo 172 strain instillation completed the
instillation protocol, while 14 (70.0%) of 20 in the Connaught
strain group completed the therapy. Main reasons for stopping
treatment were adverse events, including severe fever, hematuria,

and epididymitis.
DISCUSSION

Approximately 70% of patients with newly diagnosed bladder
cancer present with stage Ta, CIS, or T1. Half of these patients
are at risk for disease recurrence and,/or progression. Currently,
the mainstay in the intravesical instillation therapy treatment
for NMIBC is BCG. The initial failure rate in patients treated
with BCG is significant. In addition to disease recurrence,
treatment fails in some patients due to adverse events, especially
when given in a maintenance schedule. Lamm et al. reported
that only 16% of patients on a maintenance schedule complete
the planned treatment sessions, mostly due to adverse events.””’
Side-effects are commonly manifested during BCG therapy.

Delay or interruption in instillation due to side effects may
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Table 4: Adverse events of grade 3 or greater
Tokyo 172

Connaught P

strain (n=18) strain (n=20) value
Number (%) Number (%)
All 0(0.0) 3(15.0) 0.0786
Hematuria 0(0.0) 1(5.0)
Epididymitis 0(0.0) 1(5.0)
Fever 0(0.0) 2 (10.0)
Leg edema 0 (0.0) 1(5.0)
Table 5: Completion rate of each group
Tokyo 172 Connaught Chi-square

strain (n=18) test P value
Number (%)

17 (94.4)

strain (n=20)
Number (%)
14 (70.0)

Number of cases with 0.0523

treatment completion

actually be detrimental to efﬁcacy. So an important issue
is whether a low-dose regimen can reduce toxicity while
maintaining efficacy.

There are some reports available so far which verified the
low-dose BCG regimen, and the overall response rate of the
low-dose regimen ranges from 28% to 84%.!"*'%!8] These
results compare to the 72.2% of a 6-week course in our series,
which possibly account for the short duration of follow-up
in our series. In our cohort, Connaught strain-related adverse
events rates were higher in most domains than were low-dose
Tokyo 172-related complications. This result reinforces the
value in reducing treatment-related toxicity with a lower dose.
Most studies indicate lower toxicity with low-dose BCG.I!3197]
In a phase III randomized trial comparing low-dose versus
standard dose BCG (Pasteur strain, 75 mg vs. 150 mg), Pagano
et al. reported a signiﬁcant decrease in most of the common
side effects (cystitis, fever, hematuria; P < 0.05), clarifying the
relationships between dose and toxicity."*) Mack evaluated the
side effects of quarter dose BCG on Ta/T1 bladder cancer and
found that there were modest local side effects including dysuria

Urology Annals | Jan - Mar 2013 | Vol 5 | Issue 1



Inamoto, et al.: Efficacy of intravesical BCG prophylaxis of the low-dose Tokyo 172 strain

in 54% of cases and macroscopic hematuria in 39%.2° Most
studies, however, provided only short-term foﬂow—up ranging
from few months to 2 years, and data on the long-term condition
of bladder patients originally treated with low-dose BCG are
very rare. Losa et al. retrospectively reviewed 70 consecutive
patients with primary or secondary carcinoma in situ with or
without concomitant solitary or multifocal papillary tumor
treated with weekly instillations of low-dose Pasteur strain for
6 weeks with a median follow—up of 74 months.*!! The mean
time was 18 months (range 6-69) to treatment failure and 13
months (range 7-53) to progression.”!’ They concluded that
low-dose BCG is similarly effective, with a lower incidence
of side effects and long-lasting positive outcome. Similarly,
Kamel et al. retrospectively evaluated 74 patients with G3,T1
bladder cancer treated by a 6-week course of low-dose Pasteur
strain with a median follow-up of 61 months.” The median
time to treatment failure was 20 months. Regarding toxicity,
irritative symptoms occurred in 24% of patients, fever in 9%,
and microscopic hematuria in 14%, which appeared to be lower
when compared with the rates reported for regular doses of
BCG." These data corroborate our findings and suggest that
low-dose BCG therapy is effective and safe. Our study might
have been underpowered to detect effectiveness associated
with low-dose BCG because of the small number of patients
prescribed low-dose Tokyo 172 and short-term follow-up.
Larger studies are needed to better determine the effect of
low-dose BCG on NMIBC recurrence. Connaught (Canada),
Pasteur (France), Armand Frappier (Canada), and Tokyo 172
(Japan) were employed and studied for the efficacy in low-dose

(L3108 amm reported that there were differences in

regimens.
complication rates with various BCG strains.** The incidence

of cystitis-like symptoms, hematuria, and fever in our series

was 64%, 40%, and 20%, respectively.’*?

The usage of low-dose BCG for aggressive bladder cancer
is controversial. Hurle et al. assessed the effectiveness of
low-dose BCG in high-risk T1 /G3 bladder cancer patients
who had Weekly instillations of low-dose Pasteur strain for 6
weeks.?’ With a median foﬂow—up of 33 months, 28 of 51
(54.9%) patients were disease free, and the risk of treatment
failure was significantly greater for solid than papillary tumors
(P =0.0006), recurrent than primary tumors (P = 0.0052)
and coexisting carcinoma in situ (P = 0.124) in multivariate
analysis, suggesting that this low-dose Pasteur BCG is effective
in the treatment of high-risk NMIBC, except for some tumor
characteristics, such as solid appearance, coexisting carcinoma
in situ, history of superﬁcial transitional cell carcinoma, and
early relapse after the initial induction course.*””) In contrast,
Herr concluded that patients with highly malignant bladder
cancer would not benefit from a dose reduction.”* A large
prospective cohort study is awaited to evaluate if low-dose

BCG is safe for high-risk bladder cancer.
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CONCLUSIONS

Given the favorable tolerability rate and the initial encouraging
results of our study, it seems that the low-dose instillation of
Tokyo 172 strain can be an effective option for NMIBC. The
low-dose administration of Tokyo 172 strain might be suitable
for repeated administration, including the maintenance schedule.
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