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Prognostic impact of Bacillus Calmette-Guérin interruption
at the time of induction and consolidation
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Abstract Context: Intravesical Bacillus Calmette-Guérin (BCG) is a cause of bladder and systemic toxicity that is
difficult to prevent and is responsible for treatment drop out in bladder cancer patients. More recently,
BCG shortage has become the main cause of incomplete treatment.

Aims: The aim of this study was to examine the impact on long-term prognosis of bladder cancer patients
following discontinuation of BCG instillations.

Settings and Design: In this retrospective study, data were examined from 333 consecutive nonmuscle
invasive bladder cancer patients treated from 2005 to 2015 by transurethral resection (TUR) and had
undergone adjuvant BCG therapy after TUR.

Subjects and Methods: Rate of complete cure, the reason for the interruption, toxicity, and the associations
between discontinuance of BCG therapy, tumor characteristics, association with carcinoma in situ and tumor
recurrence or progression were analyzed.

Statistical Analysis Used: Recurrence and progression-free survival rate curves were estimated using the
Kaplan-Meier method and were compared using the log-rank test. Univariate and multivariate analyses
were performed using the Cox proportional hazards model. Differences among groups were considered
as statistically significant when P < 0.05.

Results: Overall, 303 patients were eligible for analysis. Median follow up was 36 (confidence interval: 7—120)
months. A total of 55 (18.1%) had <6 installations (Group I); 87 (28.7%) completed induction and
1-year maintenance (Group III); and 161 (53.1%) completed the induction course, but not the 1-year
maintenance (Group II). Grade IlI-IV toxicity rates were significantly higher in Group I than Group II
and III. Interruption for BCG shortage was the main cause of interrupting BCG in Group II. Multivariate
analysis showed that discontinuation of BCG induction therapy was an independent predictor for tumor
recurrence (P < 0.001) and 1-year BCG maintenance therapy for tumor progression (P = 0.005).
Conclusions: Discontinuation of BCG therapy has a significantly deleterious effect on tumor recurrence
and progression rates. Although BCG toxicity is a major cause of drop out, BCG shortage became a major
cause of discontinuation. All effort must be done today to restore normal production of BCG worldwide.

Keywords: Bacillus Calmette-Guérin instillation, drug shortage, prognosis, transitional cell carcinoma,
treatment discontinuance

Address for correspondence: Dr. C. Marc Colombel, Service d’Urologie, Hopital Edouard Herriot, 5 Place d’Asonval, 69437 Lyon, Cedex 03, France.
E-mail: marc.colombel@chu-lyon.fr
Received: 02.08.2017, Accepted: 14.08.2017

This is an open access article distributed under the terms of the Creative Commons
Access this article online Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the
Website: new creations are licensed under the identical terms.

Quick Response Code:

www.urologyannals.com ) i
For reprints contact: reprints@medknow.com

DOLI: How to cite this article: Alhogbani MM, Picard JA, Fassi-Fehri MH, Badet JL,
10.4103/UA.UA 115 17 Colombel CM. Prognostic impact of Bacillus Calmette-Guérin interruption at
- the time of induction and consolidation. Urol Ann 2017;9:315-20.

© 2017 Urology Annals | Published by Wolters Kluwer - Medknow 315



Alhogbani, et al.: Impact of BCG interruption

INTRODUCTION

It is widely accepted that intravesical Bacillus
Calmette-Guérin (BCG) instillation is the treatment of
choice for high-risk stage Ta and T1 papillary carcinoma
and carcinoma 2 situ (CIS). BCG significantly decreases
recurrence rates!”! and reduces the odds of progression by
27%.7 Guidelines from urological societies recommend
maintenance BCG therapy for up to 3 years.’! However,
intravesical BCG is a cause of bladder and systemic
toxicity that is difficult to prevent and is responsible for
treatment discontinuation.””! The consequences, as shown
in previous retrospective studies, are that patients have an
increased risk of recurrence.’) In the expetience at our
center, not only BCG interruption is partly due to toxicity
but also patient’s and/or physician’s fear of complications.
More recently, since 2013 a shortage of production of
BCG has dramatically impaired our capacity to follow the
current guidelines of maintenance therapy. The hypothesis
suggested is that BCG discontinuance at any time
during induction or consolidation impacts on prognosis
independently of the cause (toxicity, personal choices). This
study represents a retrospective analysis of the impact of
discontinuation of BCG instillations during the induction
phase and maintenance phase on the long-term prognosis
of bladder cancer patients.

SUBJECTS AND METHODS

Patient population and inclusion criteria

A retrospective analysis was conducted on the medical
records of patients who had undergone transurethral
resection (TUR) of bladder tumor and an initial course of
adjuvant BCG therapy (Connaught Strain, Sanofi Pasteur®
BCG-Medac, BCG seed RIVM derived from seed 1173-P2)
for non-muscle-invasive bladder cancer from 2007 to
2016. Patients were included for analysis if the following
criteria were met: primary bladder papillary carcinoma
totally removed by TUR and at risk for recurrence or
progression (pTaG3; pTa multifocal, pT1, CIS); BCG
treatment commenced at 6-week post-TUR; follow-up
within 24 months of surgery by urine cytology and
cystoscopy (every 3 monthly during the first 2 years and
every 6 monthly thereafter). Patients with either incomplete
follow-up or missing information regarding the BCG
course or with disease progression during BCG treatment
were excluded from the study.

Treatment

The Connaught strain BCG was used for weekly
administration at a dose of 81 mg in 50 ml of saline,
instilled into the bladder using an 8F urethral catheter and
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patient attempt to retain the treatment for at least 1 h.
From 2007 up to now, patients are treated by an induction
course of six weekly instillations, which is followed 6 weeks
later by a consolidation of 3 weekly instillations which is
followed by 3 weekly instillations every 3 months. BCG
instillations were done by a specialized nurse who also
monitored clinical events during follow-up. Patients were
followed by urine cytology and cystoscopy every 3 months
for the 1 year then every 6 months.

Analysis

The following factors were recorded: age, sex, previous
TURs of bladder transitional cell carcinoma (TCC),
multifocality, tumor grade, pathologic stage, the presence
of CIS. Toxicity was graded as mild (Grade I), moderate
systemic (Grade IIA), moderate local (Grade 1IB), and
severe (Grade III — IV). Toxicity was classified according
to the score described by Saint ez a/?

Patients were classified according to the completeness of
maintenance therapy. Patients treated by <6 instillations
at induction were classified as Group I, patients treated
who completed induction but had not completed at least
on the year of maintenance were classified as Group 11,
patients who had completed a full course of induction
and maintenance for 1 year were classified as Group 111

The rate of bladder carcinoma recurrence and progression
was analyzed regarding morphology, pathology, toxicity and
number of BCG instillations. Recurrence was defined by
the occurrence of a new tumor in the bladder without stage
progression. Progression was defined by the occurrence
of a new tumor with stage progression or the need for
cystectomy in the case of local recurrence not controllable
by endoscopic treatment.

Statistical evaluation

Recurrence and progression-free survival rate curves
were generated using the Kaplan—Meier method and
were compared using the log-rank test. Differences
among groups were considered as significant when
P < 0.05. Univariate and multivariate analyses of data were
performed using the Cox proportional hazards model
with step-wise forward selection. These analyses were
performed with the Stata version 7.0 statistical software
package (Stata, College Station, TX, USA).

RESULTS

A total of 333 patients treated had their clinical
and administrative charts reviewed. Thirty patients
were excluded from the subsequent analysis due to
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tumor progression during BCG course (12 patients),
lost to follow up (11 patients), or nonconcordance
between administrative and clinical data regarding BCG
instillations (7 patients).

Patient characteristics

Patient characteristics are shown in Table 1. Most
patients had high-grade bladder TCC (68.3%) including
28 patients (9.6%) with CIS only; 70 (23.9%) of patients
had tumor surrounding CIS. Around half of patients had a
single tumor and approximately 69% had a tumor of >3 cm.
Median follow up was 36 (confidence interval [Cl]: 7—120)
months.

Discontinuation rates and causes

Of the 303 patients, 55 (18.1%) had <6 instillations
(Group I); 87 (28.7%) had completed induction
and 1-year maintenance (Group III). The majority
(161 out of 303 [53.1%]) had completed induction course
but discontinued maintenance (Group II). Toxicity rates are
shown in Table 2. Only Grade III-IV toxicity rates were
significantly higher in Group I compared with Group II
or Group 11 (P < 0.01).

Table 1: Patient characteristics (n=303)

Variable n (%)
Male patients 266 (87.8)
Median age (CI) 70.8 (69.3-72.2)
T stage-grade
pTaG2 85 (28)
pTaG3 73 (24.)
pT1G2 11 (3.6)
pT1G3 106 (35.0)
CIS only 28(9.2)
Multifocal
Single 155 (51.1)
2-7 106 (35.0)
>7 32 (10.6)
Unknown 10 (3.3)
Tumor diameter (cm)
<3 201 (66.3)
>3 92 (30.4)
Unknown 10 (3.3)
CIS
No 222 (73.3)
Yes 70 (23.1)
Unknown 11 (3.6)

CIS: Carcinoma in situ, CI: Confidence interval

Table 2: Toxicity rates in patients completing Bacillus
Calmette-Guérin induction and consolidation courses

(Group Il1), induction only (Group Il) or <6 installations
(Group 1)

Treatment Toxicity Grade Il, Toxicity Grade IlI-1V, BCG shortage,

group n (%) n (%) n (%)

| (n=55) 17 (30.9) 16 (29.1)* 22 (40)
Il (n=161) 51(31.7) 13 (8.1) 97 (60.2)
Il (n=87) 43 (49.4) 7 (8.0) -

*P<0.001 Group I versus Group II or III. BCG: Bacillus
Calmette-Guérin
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The main reason for induction discontinuation (Group 1)
was local toxicity (Grade II) for 17 patients (30.9%) and
systemic toxicity (Grade 111 — IV) for 16 patients (29.1%).
BCG was discontinued for factory shortage for 22 patients
in Group 1 (40.0%). The main reason for maintenance
discontinuation was BCG shortage (60.2%) In this
Group 11, maintenance was also discontinued for grade 11
and II toxicity (31% and 8.1% respectively) [Table 2].

Recurrence and progression rates after Bacillus
Calmette-Guérin

Recurrence, progression, and specific death rates are shown
in Table 3. At the time of analysis, the recurrence rate was
27% (restricted to patients without progression, median
time to recurrence: 22.8 months), progression rate was
17.8% (CI: 14-24; median time to progression: 25 months)
and specific mortality rate was 10.2% (CI: 6—47.1; median
time to cancer-related death) months. Comparison between
groups by Mantel-Haenszel analysis showed that events
of recurrence (P < 0.001), progression (P < 0.001),
and specific mortality (P < 0.01) were significantly
more frequent in Groups I and 1l as compared to
Group Il [Table 3]. Median time to cancer recurrence
and progression and specific death was equivalent between
groups. For Groups I, 11, and II, recurrence occurred at a
median time of 30.5, 24.5, and 28.5 months, respectively;
progression occurred at a median time of 306, 30, and
30 months, respectively; and cancer-specific death occurred
at a median time of 40, 36, and 30 months, respectively.

Survival time analysis according to Kaplan-Meier method
showed that there was a statistically significant difference
between groups in terms of recurrence, progression,
and survival. At 36 months (median follow up time), the
recurrence rate was 59% (Cl: 46-73) for Group 1, 48%
(ClI: 39-57) for Group Il and 13% (CI: 6—24) for Group 111
According to the log rank test, the difference between groups
was significant (log rank: 39, P < 0.0001). At 36 months,
progression rate was 33% (Cl: 22—48) for Group I,
22% (CI: 15-31) for Group II and 7.5% (CI: 2.8-19.5)
for Group I1I; the difference between groups was also
significant (log rank: 14.2, P= 0.008). At 36 months, the rate
of death from bladder cancer was 8.6%, 2.9%, and 2.1% for
Groups 1, 11, and 111, respectively; the difference between
groups was not significant (log rank: 5.55, P = 0.06). Actuarial
survival curves are shown in Figure 1.

Multivariate analysis showed that discontinuation of BCG
induction (Group I) and discontinuation of consolidation
and tumor multifocality were independent adverse
predictors of tumor recurrence, while the latter was
also a risk factor for tumor progression [Table 4]. Age,
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Figure 1: Kaplan—Meier survival analysis according to the completion of induction and consolidation courses of Bacillus Calmette-Guérin
received: (a) recurrence-free survival; (b) progression-free survival (c) bladder transitional cell carcinoma-specific survival

Table 3: Rates of recurrence, progression, and bladder transitional cell carcinoma-specific death according to the number of

Bacillus Calmette-Guérin instillations

Event Number Overall median time 95% Cl  Group | <6 instillations Group Il <1 year Group Il at least LR-y?
patients, to event (months) (months) (n=55), n (%) maintenance 1 year maintenance
n (%) (n=161), n (%) (n=87), n (%)
Recurrence 62 (20.5) 22.8 13-17 41 (74.5) 75 (46.6) 11 (12.6) 61.2*
Progression 61(20.1) 25 14-24 19 (34.5) 37 (23.0) 5(5.7) 21.6*
Bladder 31(10.2) 471 16-42 10 (18.2) 24 (14.9) 2 (2.3) 141+

TCC-specific death

*P<0.001; **P<0.01. TCC: Transitional cell carcinoma, BCG: Bacillus Calmette-Guérin, CI: Confidence interval, LR: Likelihood ratio

Table 4: Multivariate analysis of independent variables using
cox proportional hazard model to test variables in regards to
risk of bladder recurrence and progression

Variables Hazard SE Z P>Z 95%ClI
ratio

Recurrence

Age 1.0 0.014 172 0.086 0.99-1.05
Grade 0.9 0.258 -0.33 0.738 0.52-1.58
Stage 1.0 0.067 0.03 0.976 0.87-1.14
CIS 1.1 0.273 0.77 0.439 0.76-1.86
Multifocality 1.3 0.173 199 0.046 1.00-1.69
Tumour size 1.3 0.279 150 0.133 0.91-2.03
BCG at least 6 instillations  0.48 0.106 -3.30 0.001 0.31-0.74
BCG 1 year maintenance 0.93 0.032 -3.90 0.001 0.29-0.60
completed

Progression

Age 1.0 0.012 155 0.122 0.99-1.03
Grade 0.3 -0.52 0.601 0.342 1.85-0.79
Stage 1.1 0.110 1.22 0.222 0.93-1.36
CIS 1.2 0.402 0.58 0.565 0.63-2.32
Multifocality 1.2 0.235 1.08 0.280 0.84-1.79
Tumor size 1.2 0.365 0.72 0.469 0.69-2.20
BCG induction completed ~ 0.96 0.034 -1.03 0.304 0.89-1.03
BCG consolidation 0.50 0.121 -2.83 0.005 0.31-0.81

completed

CIS: Carcinoma in situ, BCG: Bacillus Calmette-Guérin, SE: Standard error
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tumor grade and stage, CIS and size of a tumor were not
significant for predicting tumor recurrence or progression
on multivariate analysis.

DISCUSSION

Randomized controlled clinical trials and meta-analyses
have shown that BCG bladder instillations provide superior
protection against bladder tumor recurrence as well as a
positive impact on disease progression.!" Current guidelines
recommend that patients with bladder cancer should be
treated by an induction course of 6 weekly instillations,
followed by bi-annual maintenance of 3 weekly BCG
instillations for 3 years.l Despite these recommendations,
30% of patients with a high-risk tumor are not treated by
instillations of BCG or chemotherapy.”’ In addition, data
from published studies show that BCG dropout rates
are between 2% and 32%, due to toxicity, the patient’s
fear of side-effects and the constraints associated with
treatment. In addition, since 2013, factory shortage of
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BCG has become a major cause of BCG discontinuation.
In this study, discontinuation rates were 18.1% for the
induction course and 53.1% for the maintenance course.
The main reason for induction course discontinuation was
Grade II or I1I toxicity (60%); fewer patients discontinued
their treatment for BCG shortage reason. Regarding
those patients discontinuing the maintenance course, the
majority (19.8%) did so for BCG shortage reason. It was
also noted that although Grade III toxicity was the most
frequent cause of early BCG drop out, Grade II toxicity
was equally frequent in all groups. These results suggest that
independently from BCG shortage, individual tolerance to
BCG instillation is a determinant factor of drop out and
should be considered.

Intravesical BCG induces a nonspecific immune reaction
and consequently, bladder toxicity is inevitable. BCG
therapy relies on the interaction between the bacillus, the
immunocompetent cells which causes the secretion of
toxic factors (mostly cytokines: interleukin 1 [IL-2], IL-6
and interferon).®'" Previous retrospective studies have
found that patients developing local and/or systemic
side-effects to BCG may have a better clinical outcome. In
these studies, authors have described a correlation between
side-effects or inflammatory urinary markers (leucocytes)
and efficacy in terms of decreasing the rate of bladder
recurrence.'"¥ However, these results were not confirmed
by larger controlled EORTC randomized studies.'¥ In
contrast, bladder and systemic toxicity are major causes
of BCG discontinuation, which may impact on the general
management of high-risk bladder carcinoma. Previous
reports have shown that discontinuation of the induction
course of BCG is associated with an increased risk of
recurrence and possible progression.!'>'% In a retrospective
multivariate analysis on a cohort of 236 bladder cancer
patients treated with BCG, Andius and Holming reported
that BCG induction discontinuation was associated with
progression (hazard ratio: 0.334 [0.169-0.659]).[") More
recently in a cohort of 106 patients, Takeda e /. found
an increased risk of bladder recurrence for patients who
had <6 BCG instillations.”! Similar results were noted in
the current study, with a higher rate of recurrence and
progression in patients who did not complete the BCG
induction and maintenance courses. We also noticed that
treatment discontinuation during the maintenance course
had an impact on recurrence. Patients who had completed
the induction and maintenance course had better recurrence
and progression free survival rates.

In the present study, we show the effect of BCG factory
shortage on discontinuation. BCG shortage occurred in
2013 because of the shutting down of the production
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site of the Connaught strain in Toronto, Canada. For
3 years, BCG Connaught was not available causing a
restriction in dependent countries. Despite the availability
of other strains of BCG, the overall production was not
sufficient to cover patient’s needs.'”?"! The study results
clearly show that BCG shortage has become a major
cause of discontinuation and therefore a cause of patient’s
undertreatment causing recurrence and progression.
Further studies will be focused on cost efficacy studies to
have an estimate on the financial impact as well.

CONCLUSIONS

BCG has proven efficacy in preventing bladder cancer
recurrence and has enabled conservative treatment of
most high-risk, nonmuscle-invasive bladder cancer.?'*!
Nevertheless, BCG treatment causes toxicity for most
patients, is a time-consuming treatment that interrupts
the patient’s usual activities and is also a source of fear
and depression in patients. We believe that any patient
undergoing BCG therapy must be informed not only of
its side-effects but also its goals.” Measutes should be
taken to decrease such side-effects, as well as provide rapid
treatment of local and general toxicity.*! On the other
hand, health authorities should be aware of the impact of
BCG shortage in terms of disease recurrence, progression,
and over costs.
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