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Abstract Objective: To compare the differences in adverse effects and efficacy profile be-
tween bacillus Calmette-Guerin (BCG) Danish 1331 and BCG Moscow-I strain in management
of non-muscle invasive bladder cancer.
Methods: Clinical data of 188 cases of non-muscle invasive bladder cancer treated with BCG
between January 2008 and December 2018 in our institute were collected prospectively and
analysed retrospectively, and 114 patients who completed a minimum of 12 months of follow-
up were analysed. Patient and tumor characteristics, strain of BCG, adverse effects, and tu-
mor progression were included for analysis. Intravesical BCG was instilled in intermediate-
and high-risk patients. Six weeks of induction BCG, followed by three weekly maintenance
BCG at 3, 6, 12, 18, and 24 months was advised in high-risk patients.
Results: Overall 68 patients received BCG Danish 1331 strain and 46 patients received
Moscow-I strain. Patient and tumor characteristics were well balanced between the two
groups. The median follow-up period was 42.5 months and 34.5 months in Danish 1331 and
Moscow-I groups, respectively. Adverse events like dropout rate, antitubercular treatment
requirement, and need of cystectomy were higher in Moscow-I group (nZ31, 67.4%) when
compared to Danish 1331 strain (nZ33, 48.5%) (pZ0.046). On direct comparison between
Danish 1331 and Moscow-I strain, there was similar 3-year recurrence-free survival (80.0%
vs. 72.9%) and 3-year progression-free survival (96.5% vs. 97.8%).
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Conclusion: Study results suggest no significant differences between Danish 1331 and Moscow-I
strain in recurrence-free survival and progression-free survival, but a significantly higher inci-
dence of moderate to severe adverse events in BCG Moscow-I strain.
ª 2022 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Bladder cancer is the second most commonly diagnosed
genitourinary malignancy with an estimated 549 400 newly
diagnosed cases in 2018 worldwide and 18 926 in India, with
10 231 bladder cancer related deaths in 2018 in India [1,2].
Non-muscle invasive bladder cancer (NMIBC) accounts for a
total of 75%e85% of patients with bladder cancer [3]. The
global mortality rate is 4 per 100 000 in men [4].

The gold standard in the management of NMIBC is the
complete removal of the bladder lesion by transurethral
resection (TUR). There is a potential risk of progression to
muscle-invasive disease (1%e45%) and high rates of recur-
rence after the transurethral resection of bladder tumor
(TURBT) in the tune of 20% in low-risk disease (low-grade Ta
�3 cm) and 24% in intermediate-risk disease (recurrent
lesion or solitary Ta >3 cm or multiple low-grade Ta or T1
low-grade lesions) and 78% in high-risk disease (high grade
recurrent or >3 cm or carcinoma in situ) [5].

Intravesical instillation of bacillus Calmette-Guerin (BCG)
is considered the most effective adjuvant treatment to TUR
for intermediate and high-risk NMIBC cases to prevent
recurrence and progression of the disease [4]. BCG was first
discovered by Albert Calmette and Camille Guerin, at the
Pasteur Institute, France for tuberculosis vaccination in 1921
but the Food and Drug Administration approval for intra-
vesical usage was obtained in 1990 [6]. BCG daughter strains
prepared by subculturing have extensive differences in the
level of expression of surface proteins and immunodominant
protein antigens that influence their virulence and reac-
togenicity [7]. These genetic mutations will ultimately
define their efficacy and adverse effects (AEs) profile. The
precise immunological mechanism of BCG in carcinoma of
the bladder is still unclear. BCG is a nonspecific immunosti-
mulant; fibronectin protein attached to tumor cells causes
internalization of BCG in tumor cells and induces inflam-
mation. This local phenomenon in the urinary bladder causes
intense inflammatory response initiated by a significant in-
crease in T cells particularly CD4 which in turn secrete
various cytokines like INF-g, IL-1, IL-12, and TNF-a which
further activates lymphocytes. CD4 T cells also secrete cy-
tokines, which in turn mature cytotoxic T cells and natural
killer cells and locally destroy bladder tumor cells.

Intravesical BCG administration is associated with com-
plications and AEs ranging up to 40%e50%, and a further
20.3% of patients do not complete their treatment [8].
These complications may appear immediately or up to
several months after BCG instillation making the diagnosis
difficult. Mostly these complications are attributed to the
local inflammatory reaction of the urinary bladder. Since
long urologists have debated whether the differences in
strains of BCG have an impact on AEs and/or efficacy.
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In this study, a retrospective analysis of prospectively
collected data was done between two different strains of
BCG (Danish 1331 and Moscow-I [Russian strain]) used for
adjuvant treatment of NMIBC at our institute. We studied
the differences in AEs between two strains, and also pro-
spectively compared the clinical outcomes in terms of re-
currences and progression of the disease.

2. Patients and methods

2.1. Study design and patients

Clinical data of 188 cases of NMIBC that were treated with
adjuvant BCG therapy between January 2008 and December
2018 were collected prospectively and analyzed retrospec-
tively. We adhered to the principles of Helsinki Declaration,
1964 (amended in 2013). Analysis was done from 114 pa-
tients who completed minimum follow-up of 12 months and
their complete medical records were available. Patient’s
demographic details, tumor details, nature of the surgical
treatment, type of BCG used, AEs, and tumor recurrences
were analyzed. Danish 1331 strain (produced by BCG vaccine
laboratory, Chennai, India) was used during instillation in
first 68 patients (60%) and Moscow-I strain (produced by SII,
Pune, India) in next 46 patients (40%) as the former was
discontinued by manufacturer (Table 1).

2.2. Surgical management of NMIBC

Surgical management consisted of cystoscopy, and standard
TURBT with or without random biopsy based on urine
cytology. High grade and T1 tumors were subjected for re-
resection after 1e3 weeks after initial TURBT. Patients who
were referred from other institutes after TURBT were
subjected to cystoscopy and/or TURBT for proper staging
and to exclude residual disease. Immediate instillation of
mitomycin was done in 25 patients in whom cystoscopic
appearance was that of low-risk tumors.

2.3. Adjuvant BCG therapy

Intravesical BCG was typically started 2 weeks after TURBT.
Six weekly instillations of 120 mg BCG in 50 mL normal saline
with bladder retaining time of 1e2 h were performed.
Maintenance BCG regimen with three weekly instillations at
3, 6, 12, 18, and 24 months was advised to high-risk patients;
however, only 37% of the patients were compliant with the
regimen. Follow-up protocol included three monthly
cystoscopy and urine cytology for 2 years and then six
monthly for 3 more years, yearly thereafter to identify
recurrence and/or progression. Recurrence of the tumor was

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1 Baseline demographic details and tumor charac-
teristics of patients treated with adjuvant intravesical BCG
Danish 1331 and BCG Moscow-I strain for non-muscle inva-
sive bladder cancer.

Variable BCG Danish 1331
(nZ68)

BCG Moscow-I
(nZ46)

p-Value

Sex, n (%)
Male 57 (83.8) 38 (82.6) 0.864
Female 11 (16.2) 8 (17.4)

Age, median
(range), year

60.5
(34.0e78.0)

61.5
(38.0e77.0)

0.794

Past history of TURBT, n (%)
Nil 48 (70.6) 33 (71.7) 0.894
1 15 (22.1) 11 (23.9)
�2 5 (7.4) 2 (4.3)

Tumor status, n (%)
pTa 25 (36.8) 15 (32.6) 0.735
pT1 38 (55.9) 25 (54.3)
pTis 3 (4.4) 4 (8.7)
pT1+pTis 2 (2.9) 2 (4.3)

Tumor risk stratification, n (%)
Low 8 (11.8) 3 (6.5) 0.723
Intermediate 33 (48.5) 24 (52.2)
High 27 (39.7) 19 (41.3)

BCG, bacillus Calmette-Guerin; TURBT, transurethral resection
of bladder tumor.
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defined as return of tumor at any stage whereas grade pro-
gression was defined as recurrence with an increased stage
and/or grade.

2.4. AEs

AEs were grouped as mild, moderate, and severe. If the
patient had pre-existing lower urinary tract symptoms
(LUTS) due to bladder outlet obstruction, they were
treated and any increase in the symptoms after BCG in-
stillations was considered as side effects. Mild AEs included
mild irritative LUTS and occasional hematuria which sub-
sided in 48 h without medication and were self-limited.
Moderate AEs included prolonged severe LUTS requiring
medications lasting more than 2e5 days, urinary tract in-
fections requiring antibiotics, hematuria lasting more than
2e3 days which lead to delay or stoppage of BCG instillation
without completing the cycles, reducing the dose to 80 mg,
etc. Predominant urinary symptoms were frequency, ur-
gency, burning urination, etc. Severe AEs included patients
needing admission for BCG sepsis, severe BCG cystitis
requiring antitubercular treatment, bladder contracture,
and systemic manifestations. AEs were recorded when pa-
tient presented with one of the above mentioned features
during routine outpatient follow-up or cystoscopy.

2.5. Statistical analysis

We used SPSS Statistics v20.0 (IBM Corp., Armonk, NY, USA)
software for the analysis. Chi-square and Fischer-Exact
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tests were used to compare patient and tumor character-
istics. Survival functions were calculated by using the
Kaplan-Meier estimate and a log-rank test was used to
compare survival functions in different groups and p-value
and confidence intervals were used to measure signifi-
cance. The p-value of <0.05 is taken as significant. Chi-
square test analysis was used for the point estimate of
survival at 3 and 4 years.

3. Results

3.1. Patients and tumour characteristics

Patients’ details of age, gender, tumor stage, grade, and
risk grouping were well balanced between the two groups
(Table 1). Median age of the patients was 60.5 (34.0e78.0)
years in the BCG Danish 1331 group and 61.5 (38.0e77.0)
years in the BCG Moscow-I group which were comparable.
There were 95 (83.3%) males and 19 (16.7%) female patients
in the study and distribution between the two groups was
similar (pZ0.864). Median follow-up for patients managed
with BCG Danish 1331 was 42.5 months (95% confidence
interval [CI] 34.0e46.0 months) and for BCG Moscow-I group
was 34.5 months (95% CI 31.0e38.0 months).

These patients were categorized into low-risk, inter-
mediate-risk, and high-risk NMIBC for recurrence and pro-
gression based on the number of tumors, grade, and depth
of invasion and associated carcinoma in situ. Among 114
patients, 11 (10%) were low-risk; 57 (50%) were interme-
diate-risk; and 46 (40%) were high-risk patients. The dis-
tribution difference of these risk groups between two strain
of BCG was not significant (pZ0.723) (Table 1).

3.2. Tolerance and AE profile

AEs due to intravesical BCG usage were seen in 103 (90%)
patients. The majority of patients who received adjuvant
BCG therapy with either Danish 1331 and Moscow-I strain
had no AEs or mild AEs. Mild to no AEs were seen in 35
patients (51.5%) and moderate to severe AEs were seen in
33 (48.5%) patients who received BCG Danish 1331 therapy.
Whereas 15 (32.6%) patients had minimal or no AEs and 31
(67.4%) patients had moderate to severe AEs who received
BCG Moscow-I strain. Thus, on comparison, the BCG Mos-
cow-I strain group had an increased incidence of moderate
to severe AEs (pZ0.046) (Table 2). The number of patients
who could not complete induction/maintenance cycles
and/or required dose reduction was significantly higher in
the Moscow-I strain group (20 [43.5%]) when compared to
the Danish 1331 strain group (17 [25%]) with a p-value of
0.039. Antitubercular therapy was required in 5 (7.4%) pa-
tients for severe and persistent AEs in BCG Danish 1331
group and 9 (19.6%) patients in BCG Moscow-I group
(pZ0.051). The number of patients requiring cystectomy
for BCG AEs were 2 (2.9%) in the BCG Danish 1331 group and
5 (10.9%) in the BCG Moscow-I group without statistical
significance (pZ0.093). A non-urological complication was
seen only in one patient of the Danish group who had
arthritis and was treated with antitubercular treatment.



Table 2 Toxicity and adverse effects in BCG Danish 1331
and BCG Moscow-I strain groups.

Variable Danish 1331
strain (nZ68)

Moscow-I strain
(nZ46)

p-Value

Side effect, n (%)
Nil to mild 35 (51.5) 15 (32.6) 0.046
Moderate
to severe

33 (48.5) 31 (67.4)

BCG discontinuation/dose reduction, n (%)
No 51 (75) 26 (56.5) 0.039
Yes 17 (25) 20 (43.5)

Requiring antitubercular therapy, n (%)
No 63 (92.6) 37 (80.4) 0.051
Yes 5 (7.4) 9 (19.6)

Requiring cystectomy for BCG side effect, n (%)
No 66 (97.1) 41 (89.1) 0.093
Yes 2 (2.9) 5 (10.9)

BCG, bacillus Calmette-Guerin.

Figure 1 Probability with Kaplan-Meier analysis of recur-
rence-free survival in patients adequately treated with BCG
Danish 1331 strain (black) and BCG Moscow-I strain (grey) for
non-muscle invasive bladder cancer. BCG, bacillus Calmette-
Guerin.
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3.3. Oncological outcomes

Tumor recurrences were noted in 19 patients in the BCG
Danish 1331 group (nZ68) and 14 patients in the BCG
Moscow-I group (nZ46) till the last follow-up with a p-value
of 0.397 (Table 3). There was no difference in 3 years or 4
years recurrence-free survival (RFS) of patients treated
with BCG Danish 1331 strain (80.0%, 95% CI 75.6%e84.4%;
68.2%, 95% CI 63.8%e72.6%) when compared to BCG Mos-
cow-I strain (72.9%, 95% CI 70.9%e74.9%; 59.2%, 95% CI
57.2%e61.2%) (Fig 1).

Nine patients in the BCG Danish group and four in the
BCG Moscow-I group had progression to a higher grade
and/or stage with no statistical difference and p-value of
0.703. In both groups, three-year and four-year
progression-free survival (PFS) outcomes were similar with
no significant difference (BCG Danish 1331 [96.5%, 95% CI
93%e100%; 86.1%, 95% CI 82.5%e89.7%]; BCG Moscow-I
strain [97.8%, 95% CI 96.6%e99%; 79.5%, 95% CI, 78.3%e
80.7%]) (Fig 2). Three and four years overall survival
and disease-specific survival were comparable between
Table 3 Survival probability at 3 years and 4 years in BCG Dan

Variable Median survival probability
at 3 years, %; (95% CI)

RFS
BCG Danish 1331 80.0; (75.6e84.4)
BCG Moscow-I 72.9; (70.9e74.9)

PFS
BCG Danish 1331 96.5; (93.0e100.0)
BCG Moscow-I 97.8; (96.6e99.0)

OS
BCG Danish 1331 94.6; (91.6e97.6)
BCG Moscow-I 88.9; (87.6e90.2)

DSS
BCG Danish 1331 98.2; (96.5e99.9)
BCG Moscow-I 97.6; (96.8e98.4)

BCG, bacillus Calmette-Guerin; PFS, progression-free survival; RFS, re
CI, confidence interval.

160
patients treated with BCG Danish 1331 and BCG Moscow-I
strains (Table 3) (Fig 3, Fig 4).

4. Discussion

4.1. Adjuvant BCG therapy in NMIBC

Intravesical BCG is one of the most successful immuno-
therapies as an adjuvant to TURBT in NMIBC. BCG is live
attenuated mycobacterium which induces a massive local
inflammatory response in the bladder and shows anti-
tumoral activity [9]. Thus it has a preventive effect in
ish 1331 and BCG Moscow-I strain groups.

Median survival
at 4 years, %; (95% CI)

p-Value

68.2; (63.8e72.6) 0.397
59.2; (57.2e61.2)

86.1; (82.5e89.7) 0.703
79.5; (78.3e80.7)

88.2; (85.2e91.2) 0.373
83.5; (82.2e94.8)

94.9; (93.2e96.6) 0.554
94.0; (96.8e98.4)

currence-free; OS, overall survival; DSS, disease-specific survival;



Figure 2 Probability with Kaplan-Meier analysis of progres-
sion-free survival in patients adequately treated with BCG
Danish 1331 strain (black) and BCG Moscow-I strain (grey) for
non-muscle invasive bladder cancer. BCG, bacillus Calmette-
Guerin.

Figure 3 Probability with Kaplan-Meier analysis of overall
survival in patients adequately treated with BCG Danish 1331
strain (black) and BCG Moscow-I strain (grey) for non-muscle
invasive bladder cancer. BCG, bacillus Calmette-Guerin.

Figure 4 Estimated probability with Kaplan-Meier analysis of
disease-specific survival in patients adequately treated with
BCG Danish 1331 strain (black) and BCG Moscow-I strain (grey)
for non-muscle invasive bladder cancer. BCG, bacillus Calm-
ette-Guerin.

Asian Journal of Urology 9 (2022) 157e164
tumor recurrence and progression of NMIBC which is proven
by several studies [10e12]. BCG has shown to delay or
prevent the progression of bladder carcinoma, thereby
improving the RFS and PFS [10]. Meta-analysis has found
BCG to be more efficacious than mitomycin in high-risk
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patients [13], and also revealed a 32% reduction in risk of
recurrence after maintenance intra-vesical BCG when
compared to mitomycin [14]. Even most of the guidelines
(European Association of Urology and American Urological
Association guidelines) recommend intravesical BCG instil-
lation in intermediate- and high-risk groups.

We did a retrospective analysis of prospectively
collected data in 114 patients who received intravesical
BCG in cases of NMIBC in our institute to evaluate toler-
ance, AEs and oncological outcomes with the use of two
BCG strainsdDanish 1331 and Moscow-I.

4.2. Dose and duration of adjuvant BCG in NMIBC

The dose and duration of the BCG remain one of the most
discussed topics. Morales et al. [15] published the first se-
ries on adjuvant immunotherapy for NMIBC; six instillations
of 120 mg of BCG (Pasteur strain) were given over 6 weeks,
1 week apart, and initiated 3 weeks after TURBT. It was
found to be effective in reducing recurrence and disease
progression. A prospective study by Vijjan et al. [16]
comparing three doses of BCG (120 mg, 80 mg, and 40 mg)
showed a similar efficacy on recurrence rates and pro-
gression, but BCG toxicity was significantly lowered by using
80 mg when compared with the standard dose of 120 mg. In
our patients, we used standard 120 mg of BCG instillation
weekly for 6 weeks 2e3 weeks after TUR.

A trial conducted by Southwest Oncology Group demon-
strated a significant impact of maintenance therapy when
compared to induction only. The patients in the study arm
received six-week induction BCG followed by three weekly
instillations at 3 and 6 months and every 6 months up to 3
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years. They showed no toxicity above Grade 3 and results
showed RFS of 76.8 months as compared to 35.7 months in
the control arm (pZ0.0001). Five-year overall survival was
83% in the study arm compared to 78% in the control arm
[13]. In contrast, the CUETO study by Martinez-Piñeiro et al.
[17] and randomised control trial by Nakai et al. [18] re-
ported no improvement in recurrence and PFS with main-
tenance therapy as compared to only induction therapy
alone. There is limited evidence quoting that BCG mainte-
nance is more effective than induction alone at reducing the
risk of recurrence in high-risk NMIBC and responders of in-
duction therapy. However, strength of evidence is low [19].

We advised patients with intermediate- and high-risk
NMIBC for maintenance therapy with three weekly in-
stillations at 3 and 6 months and then six monthly till 3
years. As patient acceptance was poor, only 11 (9.6%) pa-
tients (six in the Danish 1331 and five in the Moscow-I group)
received maintenance BCG. Out of these, only 3 (2.6%)
patients completed whole therapy.

4.3. AEs of the adjuvant BCG therapy

Complications induced by BCG can vary from self-limited
irritative voiding symptoms to severe systemic sepsis [20].
In one of the most extensive studies by the European Or-
ganization for Research and Treatment of Cancer Genito-
Urinary, intravesical BCG was instilled in 1316 patients, in
which 30.6% developed systemic side effects, 62.8% re-
ported local side effects, and 69.5% reported either local or
systemic side effects [21]. Chemical cystitis (35%) and
general malaise (15.5%) were more frequent, and 7.8% of
patients discontinued due to complications. The most
serious complication of BCG immunotherapy is dissemi-
nated infection referred to as “BCG-osis”. Complications
can occur within a few hours and can present even after a
few years after cessation of therapy. A systematic review of
BCG vaccine complications highlighted significant substrain
differences on AE profile [3]. There is not much literature
available about the AEs of Moscow-I strain of BCG. One
recent study comparing 80 mg and 120 mg of BCG Moscow-I
did not show significant AEs [22].

Local complications include cystitis with or without
haematuria. Lamm et al. [23] in his case series observed
cystitis in 91% of his patients seen just 2e4 h after instil-
lation. Cystitis manifests as dysuria, frequency, suprapubic
pain, and sometimes haematuria. It usually resolves spon-
taneously with minimal supportive care within 48 h.
Bladder contracture is an uncommon but severe form of a
localised complication seen in 0.2% of patients [20]. Gran-
ulomatous prostatitis is one of the more common compli-
cations following BCG therapy, and 10% of them develop
clinical prostatitis associated with discomfort, and more
than 40% present with elevated prostate-specific antigen
[24]. The mean interval between initiation and diagnosis is
11.5 months. MRI is a better investigative tool for adequate
diagnosis; symptomatic patients may be treated with
isoniazid and rifampicin for 3e6 months [25].

BCG sepsis is a life-threatening septic reaction that oc-
curs in an estimated 1 in 15 000, characterized by chills,
fever, and hypotension with potential progression to multi-
system organ failure [26]. It is recommended to start
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antitubercular treatment with 40 mg prednisolone (tapered
gradually) [21]. Predisposing factors for systemic complica-
tions are immunosuppression, geriatric patients, and chronic
co-morbidities.

In our series, AEs due to the BCG instillation were pre-
dominantly mild in nature. This included dysuria, frequency
of urination, mild haematuria, and pain. These were self-
limiting and subsided in 2 days. Mild to no AEs were seen in 35
(51.5%) and 15 (32.6%) patients in the Danish 1331 and
Moscow-I group, respectively. Significantly, more patients
had moderate to severe AEs in the BCG Moscow-I group
(nZ31, 67.4%) when compared to patients who received the
BCG Danish 1331 strain (nZ33, 48.5%) which was statistically
significant (pZ0.046). Maintenance therapy was dis-
continued due to AEs in 20 (43.5%) patients in Moscow-I
strain and 17 (25%) patients in Danish 1331 strain (pZ0.039).
Patients with AEs requiring antitubercular treatment were
higher in Moscow-I strain (nZ9, 19.6%) as compared to
Danish 1331 strain (nZ5, 7.4%) (pZ0.051). Cystectomy was
required in 5 (10.9%) patients in Moscow-I strain and 2 (2.9%)
patients in Danish 1331 strain (pZ0.93) due to severe AEs.
The incidence of cystectomy was higher in our series as
compared to contemporary series [27]. All the five patients
had severe debilitating LUTS refractory even after treat-
ment with anticholinergics, anti-tubercular drugs, and
pentosan sulphate. In additional to these, two patients had
documented bladder contractures on cystoscopy with
bladder capacity of less than 100 mL. Both these patients
opted to undergo cystectomy rather than bladder augmen-
tation. Out of other three patients, one patient had high
grade recurrence along with small capacity bladder. He
refused to restart the induction BCG and chose to undergo
radical cystectomy. Our data support that different strains
vary in their side effect profile. Mostly this is attributed to
the amount of inflammatory and immune reaction induced
by different strains of BCG [28].

4.4. Oncological outcomes of adjuvant BCG therapy

The meta-analysis by Shelley et al. [29] reported that TUR
with intravesical BCG provided significantly better prophy-
laxis for tumor recurrence in Ta and T1 bladder cancers
than TUR alone. The tumor recurrence at 12 months was
28.7% in the BCG with the TUR group as compared to 56% in
TUR alone group. Variation in efficacy post BCG with
different strains was greatly studied and continues to
engage the researchers. Rentsch et al. [28] in his prospec-
tive randomised control trial highlighted the Connaught
strain was significantly more effective than the BCG Tice
strain in terms of 5-year RFS (74% in Connaught vs. 48% in
Tice strain with pZ0.001). On the other hand, Sengiku
et al. [30] reported that there are no significant differences
in RFS and AEs between the BCG Connaught and Tokyo
strains.

Production of the Danish 1331 strain which was widely
used earlier in our country was suspended and we started
getting the Moscow-I strain for intravesical BCG use. We
compared the results of two strains in our tertiary health
care facility. Recurrence and progression of disease were
seen in 19 (27.9%) and 9 (13.2%) patients in BCG Danish 1331
group whereas 14 (30.4%) and 4 (8.7%) patients in BCG
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Moscow-I group without statistical difference (pZ0.397;
pZ0.703, respectively). In BCG Danish 1331 group, three-
year and four-year RFS outcomes were seen in 80.0% and
68.2% of patients, and three-year and four-year PFS out-
comes were seen in 96.5% and 86.1% of patients; in BCG
Moscow-I group, three-year and four-year RFS outcomes
were seen in 72.9% and 59.2% of patients, and three-year
and four-year PFS outcomes were seen in 97.8% and 79.5%
of patients. Our series demonstrated that there was no
statistically significant difference in the recurrence and
progression rates between two strains. Similar results were
seen for overall and disease-specific survival (Table 3).

The present study has few limiting factors. It is a
retrospective review from single-institute experience, and
associated with inherent biases. The study population was
small and maintenance therapy was not used to the full
extent. Longer follow-up is needed to evaluate the prog-
nosis and strengthen the study.

5. Conclusions

In this retrospective study, evaluating the differences in
AEs and efficacy profile of the BCG Danish 1331 and the
Moscow-I strain of intravesical BCG, the Moscow-I strain had
a significantly higher incidence of moderate to severe AEs.
However, there was no statistical difference in RFS, PFS,
and also in overall and disease-specific survival between
these two strains of BCG. A large prospective randomized
trial with more number of patients and longer follow-up is
required to confirm the AEs induced by different strains of
BCG in the management of NMIBC.
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