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Comparison of Single Monthly Instillations of Intra-Vesical Bacillus Calmette-Guerin Maintenance
Therapy with Southwest Oncology Group Regimen in Non-Muscle Invasive Bladder Cancer Patients-
A Retrospective Analysis In a Single Institute

Alireza lashay', Saeed Taleghani?®, Navid Masoumi'*

Purpose: To compare the efficacy and complication rate of monthly instillations of Bacillus Calmette-Guerin
(BCG) as maintenance therapy in intermediate and high risk Non-Muscle Invasive Bladder Cancer (NMIBC) pa-
tients with the current standard Southwest Oncology Group (SWOG) protocol.

Materials and Methods: In this observational retrospective study, 40 intermediate and high risk NMIBC pa-
tients, receiving standard BCG maintenance regimen, were compared with another 40 NMIBC patients, undergo-
ing monthly intra-vesical instillations of BCG with regard to recurrence, progression and major and minor adverse
effects.

Results: The two groups were similar in their basic characteristics except for the older age in the monthly instil-
lation group ( 70.95 £ 9.66 years vs. 64 + 8.8, p = 0.001). Study objectives between the monthly instillation group
and the standard group, including recurrence ( 17.5 % vs. 25%, p = 0.34) and progression rate ( 7.5% vs. 10%, p
= (0.54) did not show statistically significant difference. Major and minor complication rate also did not show any
difference between the two groups.

Conclusion: In addition to the currently recommended standard protocol of BCG maintenance therapy, our study
shows that the monthly regimen can be recommended in intermediate and high risk NMIBC patients without com-

promising the efficacy of the treatment.
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INTRODUCTION
ne to 3 years of intra-vesical Bacillus Cal-

mette-Guerin (BCG) maintenance therapy is the
recommended regimen in intermediate and high risk
Non-Muscle Invasive Bladder Cancer (NMIBC) pa-
tients after resection of visible tumors and induction
course of BCG"?. However, the optimal dose and the
frequency of its instillation are not clearly defined®.
The most applied protocol for maintenance BCG is
based on the Southwest Oncology Group (SWOGQG) tri-
al by Lamm et al.”) in which maintenance BCG is ad-
ministered in 3 weekly doses at the 3rd and 6th months
following Transurethral Resection of Bladder Tumor
(TURBT) and 3 weekly repetitions every 6 months up
to 3 years.
Although this regimen is considered as the gold stand-
ard, it is only an empirical program based on weak clin-
ical evidence and other alternative protocols have also
been suggested; i.e. monthly instillations“®, 3 monthly
instillations for 1 year”, 6 doses of BCG every 6 months
for 2 years®™, or single instillation every 6 months for 3
years”, but the studies that compare these regimens in
an head-to-head manner is rather scarce.
With this state in mind, we designed the current retro-
spective study to compare the SWOG regimen with our
method of monthly instillations in efficacy and compli-
cations rate.

MATERIALS AND METHODS

Patients selection

All NMIBC patients who underwent tumor resection
from April 2015 to study commencement at our insti-
tution were considered for this retrospective observa-
tional institutional review board approved study. They
were chosen from the patients of the two attending
urologists in one university hospital whom met our
study's criteria. The inclusion criteria were patients in
whom, after tumor resection and induction course of
BCG, there was no residual cancer at 3 months follow
up cystoscopy and were candidate to commence main-
tenance therapy. Patients who had serious side effects
to the induction course which dissuaded commencing
maintenance therapy were not included in the analysis.
Lost to follow up patients or participants with missed
records were also excluded. In the end, a total of 80
patients who had complete and valid follow up records
were selected for comparison (Figure 1). All persons
gave us their informed consent.

Each of the attending urologists practices different reg-
imens of BCG maintenance (classic SWOG or monthly
instillation) as their accepted approach and based on
that, we had two groups of patients' records; Group
1, from patients' records of the Ist attending which
received classic SWOG protocol, and Group 2 from
patients' records of the 2nd attending which received
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Table 1. Baseline characteristics of the patients in the two groups

Characteristics Group 1 7(n=40) Group 2 (n=40) P value

Age (years) 64 +8.84 70.95 +9.66 0.001

Gender (%) Male 35(87.5) 33(82.5) 0.5
Female 5(12.5) 7(17.5)

Smoking History (%) Yes 38 (95) 36 (90) 0.6
No 2(50) 4(10)

Cancer Stage(%) Carcinoma In Situ 0(0) 2(5) 0.3
T1 26 (65) 21(52.5)
Ta 14 (35) 17 (42.5)

Cancer Grade(%) High Grade 28 (70) 27 (67.5) 0.8
Low Grade 12 (30) 13 (32.5)

FGroup 1: Standard SWOG protocol
} Group 2: Monthly BCG instillation group

monthly BCG instillations (40 patients in each group).
Each patient had been briefed about the regimen and af-
ter consent, had been commenced with the maintenance
protocol.

Maintenance schedule

Four weeks after tumor resection, all patients received
120 mg of intra-vesical BCG (Mycobacterium Bovis,
Pastor 1173P2 strain, 5-30 x10° CFU/vial, PASTO-
CIS®, Pastor Institute, Iran, Tehran) for 6 consecutive
weeks as induction phase. A check cystoscopy was
done 6 weeks after induction phase, and patients with
no tumor were considered for maintenance therapy.
The length of therapy (1 or 3 years) had been chosen
based on the NMIBC risk group (intermediate or high
risk). Risk stratification was based on the model out-
lined by 2016 AUA/SUO guideline and European Or-
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ganization for Research and Treatment of Cancer trials
(EORTC) risk tables of recurrence and progression,
presented by Sylvester et al’”. As mentioned, the pa-
tients had been assigned into two groups based on the
treating physician's policy. No tumor or patient charac-
teristics had been considered in group assignments of
the participants. In both groups the follow up protocol
for cancer recurrence was the same, including urine cy-
tology and cystoscopy every 3 months for 1 year, every
6 months for the next 2 years, and annually afterwards,
with inclusion of upper urinary tract imaging in case of
new onset hematuria.

In case of severe irritative voiding symptoms, hema-
turia or symptoms lasting more than 48 hours, the dose
was reduced to half in the next instillations.

Our primary outcome variable was to compare the ef-
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Figurel: Flow diagram of patient selection in accordance to our study criteria.
Group 1: Group receiving SWOG protocol, Group 2: Group receiving monthly BCG
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Table 2. Number of patients having BCG complications in the two groups

Variable Group 11(n=40) Group 2:(n=40) P value
Minor Complications (%) 32(80) 30(75) 0.2
Major Complications (%) 2(5) 0(0)

FTGroup 1: Standard SWOG protocol
1 Group 2: Monthly BCG instillation group

ficacy, i.e. reduction of recurrence and progression of
NMIBC lesions, of monthly BCG in relation to SWOG
regimen. The secondary outcome variable was the
difference of adverse events between the two groups.
Recurrence was defined as the appearance of bladder
lesions of the same characteristics to the primary le-
sion during follow up. This also included any lesions
of lower stage or grade. Progression was defined as the
appearance of bladder lesions of higher stage or grade
than primary lesions during follow up. BCG side effects
entailed minor (dysuria, frequency, hematuria and ur-
gency) and major symptoms (high grade fever, system-
ic symptoms, generalized weakness and pulmonary or
hepatic complications).

In case of recurrence or BCG side effects which forces
discontinuation of treatment, the duration of follow up
was defined until the time of recurrence or occurrence
of'side effects. In those who completed the maintenance
regimen, the time of the last cystoscopy was defined as
the end of follow up.

Statistical analysis

Weused SPSS V.22 program for statistical calculations.
Mean value was used for description of qualitative pa-
rameters. Chi square test and Fisher's exact test were
used for difference analysis of quantitative variables
between the two groups. P value < 0.05 was considered
significant.

RESULTS

The participants’ characteristics are summarized in Ta-
ble 1. Other than mean age which was higher in group
2 (70.95 £ 9.66 years Vs. 64 + 8.86, p = 0.00), the two
groups were comparable in other properties.

Group 1 received 7.5+ 2.72 and group 2 received 7.28 +
3.46 doses of maintenance BCG (p= 0.74). With inclu-
sion of induction course, group 1 and group 2 received
a total sum of 13.5 = 2.72 and 13.27 + 3.46 doses, p =
0.74, respectively. The average time of follow up was
36.68 + 17.37 months in group 1 and 33.45 + 17.35
months in group 2 (p = 0.4).

Table 2 demonstrates the BCG complication rate. De-
spite the prevalence of minor complications in the two
groups (80% in group 1 and 75% in group 2, p = 0.2),
patients in group 2 did not experience any major com-
plications. In two patients in group 1, BCG maintenance

was discontinued due to fever, weakness and severe an-
hedonia. No difference was observed between the two
groups in regard to minor or major complication rate.
Table 3 summarizes the recurrence and progression
rate. There was no statistically significant difference in
the rate of recurrence [Groupl: 10 out of 40 (25%)),
Group 2:(7 out of 40 (17.5%)), p = 0.34] and progres-
sion [Groupl: 4 out of 40 (10%), Group2: 3 out of 40
(7.5%), p = 0.54)] between the two groups.

DISCUSSION

There is a general consensus in prescribing BCG main-
tenance therapy in patients responsive to induction
course"?, however the issue of proper dose and tim-
ing continues to remain an area of contention due to
the dearth of studies in this area. Meanwhile, reducing
adverse effects and improving patients' compliance by
incorporating feasible schedules have always been a
ggr;)cern which have been addressed in several studies
The pivotal study by Lamm et. al. demonstrated that the
maintenance regimen of 3 weekly instillations at 3 and
6 months after induction course with 6 monthly repe-
titions for 3 years, not only decreased the recurrence
rate, but also decreased progression and metastases rate
which ended up in improved overall survival®.

With the scope of maintaining efficacy while decreasing
BCG complications by the way of reducing the number
of maintenance instillations, the Spanish Urology As-
sociation for Oncological Treatment (CUETO) group®,
conducted an experiment with 3 monthly instillations
of single dose of BCG for 3 years, for a total sum of
12 instillations and compared them with another group
which did not receive maintenance regimen. Their trial
demonstrated no difference between the 2 groups in re-
gard to recurrence rate. They concluded that 3 monthly
instillations are not enough to boost immunity against
cancer cells and postpone recurrence and recommended
designing a study with 2 doses of 3 monthly instilla-
tions for 3 years with the end of reaching SWOG regi-
men’s efficacy as well as dose reduction.

With the above mentioned goal in mind, multiple
BCQG instillation regimens was proposed in other tri-
als™*"#10 - Akaza et.al. study® on 107 bladder cancer
patients, showed that monthly BCG instillations did not
decrease the recurrence and progression rate in compar-

Table 3. Number of patients having recurrence and progression in the two groups

Variable Group 17 (n=40) Group 2} (n=40) P value
Recurrence (%) 5(12.5) 7(17.5) 0.5
Progression (%) 4(10) 3(7.5) 1.0

TGroup 1: Standard SWOG protocol
1 Group 2: Monthly BCG instillation group
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ison to the classic method. However, their result cannot
be generalized because of two reasons. First, they used
40 mg (half dose) of Tokyo 172 variant and second, this
study was the phase 2 of another study in which the
patients received BCG in lieu of tumor resection and in
those whom no response were observed, maintenance
BCG was started. This treatment plan is not the stand-
ard approach nowadays and complete tumor resection
of visible lesions is a must before considering BCG
treatment.

Other trial by Badaloment et. al.®) on 93 patients for
comparison of monthly instillations of BCG with no in-
stillations, also did not reveal any advantage of monthly
instillations on reducing recurrence or progression.
Yoo et. al."? studied the role of monthly BCG in 92
patients with NMIBC and compared them with 34 pa-
tients on no maintenance regimen with regard to Recur-
rence Free Survival (RFS) , Progression Free Survival
(PFS) , Disease Specific Survival (DSS) and side ef-
fects. The median follow up time was 43 months. They
reported that the monthly regimen resulted in improved
RFS. The estimated median RFS was 87 months
(95% CI 53.0-120.9) in the maintenance group and 48
months (95% CI 0-96.8) in the no maintenance group
(P = 0.002). They also reported that the toxicity and
side effects were higher in the no maintenance group by
4% which was not statistically significant. Again, this
study did not compare the monthly regimen with the
classic SWOG regimen, but only compared them with
no maintenance regimen which obviously result in bet-
ter recurrence results. Furthermore, although the side
effects were higher in the no maintenance group, all of
their symptoms were minor irritative symptoms. While
in the maintenance group, major side effects including
gross hematuria, high grade fever and pulmonary tuber-
culosis were occurred.

Single instillation of BCG every 3 months for 1-year (4
doses total) which was adopted in another trial” did not
show any results either which was no surprise consid-
ering the results of CUETO" study which had already
showed 3 monthly single injections will not suffice to
harness efficacy. Six instillations every 6 months for 2
years adopted by Palou® as maintenance protocol also
did not result in any difference in recurrence or progres-
sion rate, in comparison to control group (no mainte-
nance instillations).

In our retrospective study, we demonstrated that month-
ly BCG maintenance instillations can provide similar
efficacy to SWOG regimen with no additional compli-
cation rate. Also the advanced age in group 2 did not
cause any difference in efficacy or complication rate in
comparison to group 1.

The only study which had compared monthly BCG with
SWOG protocol in an head-to-head manner is the pro-
spective trial conducted by Gupta N.K. et al,* in 2020.
In their trial, 78 intermediate and high risk BCG na-
ive NMIBC patients were randomized into 2 groups of
monthly BCG or SWOG protocol. Monthly group re-
ceived 12 monthly doses of 80 mg Moscow strain BCG
and the other group received BCG in accordance with
the SWOG regimen of 80 mg BCG for 3 consecutive
weeks at 3 and 6 months and 6 monthly thereafter for a
period of 3 years. Their mean follow-up was 24 months
(range: 15-31). The rate of recurrence, progression and
BCG toxicity were statistically insignificant between
the two groups and they concluded that SWOG protocol

can be replaced by monthly regimen in NMIBC.

Our results are in line with Gupta's trial®. In the SWOG
maintenance group (Group 1) 12.5 % of patients had
recurrence at the end of follow up (15% in Gupta's tri-
al (6) at the end of 2 years) and in the monthly group
(Group 2) 17.5 % of patients had recurrence at the end
of follow up (16.1 % in Gupta's trial® at the end of 2
years). Our follow up time was longer (36.68 £ 17.37
months in group 1 and 33.45 £ 17.35 months in group
2) and still monthly regimen proved to be effective.
Another difference was that in Gupta's trial® all pa-
tients in SWOG group received BCG for 3 years and
in monthly group for 12 months, irrespective of their
risk group (intermediate or high), however in our study,
intermediate risk patients received BCG for 1 year and
high risk patients received BCG for 3 years.
Regarding BCG major complications, the reason for its
absence in our study, could be due to the fact that any
major complications commonly do occur in the induc-
tion course''?. Since we excluded these patients from
study, there is no surprise that we had low major com-
plication rate, and we can deduct that patients who do
not show serious complications for induction course,
will tolerate maintenance dose as well. This finding is
also in line with Gupta's trial® in which both groups
only demonstrated grade 1 level of BCG toxicity (i.e.
minor) and grade 2 and 3 (i.e. major) were absent.
Our monthly regimen did not decrease the total number
of instilled BCG ( 36 versus 21 in SWOG regimen, if
3 years of maintenance is completed), however since
it disperses the instillation times, it is probably a more
convenient schedule for patients which could increase
their compliance. The issue of compliance has always
been a concern in 1on§ term BCG maintenance therapy,
as in the SWOG trial™, only 16% of patients had com-
pleted the treatment. In Gupta's study'® the dropout rate
was 7.3% for monthly group while it was 18.4% for the
SWOG group. Although the difference was not statisti-
cally significant, they hypothesized from their patients'
given reasons that adopting treatment at short orderly
intervals was easier to follow.

There is a theory regarding monthly BCG instillation
that with monthly boost, there is the Possibility of keep-
ing the immunity more on edge"*'¥. This raises the
question of "If monthly BCG instillation keeps the im-
munity more alert, is it possible to decrease the amount
of prescribed dosage or even the total maintenance time
to derive the same efficacy?". Obviously, this statement
is just theoretical and needs a larger trial for verifica-
tion.

This was a retrospective study with its inherent limita-
tions. Furthermore, the number of patients was limited
and it requires a larger population to derive extensible
results. The reason for our results could be due to pa-
tient selection bias. All our patients had good response
to induction course, were free of tumor in their follow
up cystoscopy, had good compliance and had no seri-
ous complications with instillation. Good response to
induction course could translate into BCG sensitivity
of these patients"'®, Still, this will not compromise
the validity of our study because our objective was to
compare two different regimens and this can be done in
primary BCG responsive patients.

CONCLUSIONS
In the aggregate, after induction course, our regimen of
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monthly instillations of BCG as maintenance therapy,
shows no difference in the complication rate in compar-
ison to SWOG protocol and it has comparable efficacy
regarding recurrence and progression rate.
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