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Abstract Objective: To evaluate the efficacy and safety of low-dose (45 mg) intrav-
esical bacille Calmette–Guérin (BCG) therapy in the treatment of patients with
non-muscle-invasive bladder cancer (NMIBC), as intravesical BCG is the most
acceptable adjuvant therapy for NMI transitional cell carcinoma of the bladder.
However, in the standard regimen, undesirable effects are the main cause of
treatment discontinuation.

Patients and methods: The present study included 37 men with primary NIMBC.
All patients underwent complete TURB and 2 weeks later, a 6-week course of 45 mg
BCG diluted in 50 mL isotonic saline was instilled into the bladder and retained for
2 h. Patients were evaluated for BCG efficacy (recurrence with or without progres-
sion) and safety by documentation of minor and/or major side-effects.

Results: There were no major or severe side-effects and no treatment discontinu-
ations. Local adverse effects occurred in 20 patients, while systemic effects, in the
form of fever, occurred in six patients (16.2%). There was recurrence in 14 patients
(37.8%) after 18–34 months, with disease progression (muscle invasion) in four
(10.8%) after 6–18 months. The recurrence index was 0.39/100 patients/month
and the mean (range) tumour-free period was 30.97 (7–36) months.
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Conclusion: Low-dose BCG intravesical therapy is an effective adjuvant
treatment in NMIBC. However, this needs to be validated in future studies and in
comparison with other proposed doses and/or regimens.

� 2015 Arab Association 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/).
Table 1 Tumour characteristics.

Characteristic N (%)

Bladder tumour

Primary 37 (100)

Recurrent 0

Tumour number

1 23 (62)

2–7 14 (38)

>7 0

Tumour size, cm

<3 29 (78)

P3 8 (22)

Associated CIS 1

Tumour stage

Ta 5 (13)

T1 32 (87)

Tumour grade

G1 0

G2 25 (67)

G3 12 (33)
Introduction

Bladder urothelial cancer is the fourth most common
malignancy diagnosed in American men [1] and world-
wide, it is the seventh most common malignancy in
men and the seventeenth most common in women. It
is estimated that, in 2002, �357,000 new cases of bladder
cancer (BC) were diagnosed [2].

At diagnosis, most of these cancers are
non-muscle-invasive (NMI) lesions. These lesions have
a high incidence of recurrence (up to 75%), which
requires close monitoring and subsequent intervention
[3].

Transurethral resection of the bladder (TURB) is the
initial and crucial step in managing NMIBC. The aim of
TURB is to establish a histological diagnosis of the
tumour; to determine the tumour stage (the pathologist
must be able to evaluate the depth of tumour invasion),
all clinically important prognostic factors, e.g. grade,
number, size, and configuration of the tumour, as well
as the presence of carcinoma in situ (CIS); and to com-
pletely remove all visible lesions [4].

Intravesical instillation of BCG after initial TURB is
intended to prevent tumour recurrence and progression
[5] and was first proposed by Morales et al. [6] for the
treatment of NMIBC. Since then, BCG therapy has
been shown to be the most effective treatment in the pre-
vention of recurrence and progression of NMIBC, espe-
cially for high-risk NMIBC [7].

Despite BCG treatment, 30–50% of patients do not
respond and �15% progress to muscle-invasive disease
[8,9]. Various factors might explain the high percentage
of BCG failures. First, full compliance with the current
protocol is influenced by BCG-associated side-effects.
Second, incorrect histological staging of tumours, due
to high intra- and interobserver variability among
pathologists, may also explain BCG failures [10,11].
Also, an incomplete tumour resection, reported in
20–62% of cases at restaging TURB, might underlie
refractory disease [12,13].

Despite the widespread use of intravesical BCG instil-
lation as a standard adjuvant therapy, there are still
many questions needed to be answered, e.g., (i) the
necessity of maintenance BCG therapy; (ii) the efficacy
of low-dose BCG vs standard dose; and (iii) the superi-
ority of combined therapy with BCG [14,15].
The present study was designed to evaluate the effi-
cacy and safety of low-dose (45 mg) intravesical BCG
therapy for treating patients with NMIBC.

Patients and methods

This was a prospective study following the tenets of the
declaration of Helsinki and was approved by the Institu-
tional Review Board. The present study was conducted
in our Urology Department, between March 2010 and
January 2014.

In all, 37 men with a mean (SD) age of 54 (5.6) years,
with primary NMIBC with low- and intermediate-risk
of recurrence and progression were included (Table 1;
Ta, five patients; T1, 32; grade 2 in 25 patients and grade
3 in 12). Gross haematuria was the presenting symptom
in 31 patients, five presented with recurrent UTI, and
one was accidentally discovered during ultrasonography
for an unrelated condition.

The procedure commenced with a bimanual examina-
tion under anaesthesia, followed by a careful endoscopic
examination of the entire urethra and bladder. The size
(compared with the diameter of the resection loop),
number, and location of tumours, as well as regions of
erythema and mucosal abnormalities suggestive of CIS
were identified and registered. Tumours were completely
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Table 2 Side-effects reported.

Variable N (%)

Local effects 20 (54.1)

Bladder irritability 10 (27.0)

Dysuria 3 (8.1)

Microscopic haematuria 7 (18.9)

Systemic effects (fever) 6 (16.2)

Table 3 Characteristics of recurrence in the studied patients.

N Type of

recurrence

Time at recurrence

(i.e. tumour-free

period), months

Tumour

grade

Bilharzial ova

discovered

1 With

progression

7 G3 Yes

2 12 G3 Yes

3 13 G3 Yes

4 19 G3 No

5 Without

progression

19 G3 Yes

6 19 G3 Yes

7 24 G3 Yes

8 25 G2 No

9 25 G2 No

10 24 G2 No

11 30 G2 No

12 31 G2 No

13 35 G2 No

14 35 G2 No
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resected separately in fractions that included the
exophytic part of the tumour, the underlying bladder
wall with the detrusor muscle, and the edges of the resec-
tion area. The specimens from different fractions were
referred to the pathologist in separate containers. At
pathological examination bilharzial ova were discovered
in the lamina propria in 10 patients (27%). Only one of
the 37 patients (2.7%) had associated CIS.

At 2 weeks after TURB, in the absence of complica-
tions and with a sterile urine culture, a 6-week course
of 45 mg BCG (Pasteur strain) diluted in 50 mL isotonic
saline was instilled into the bladder and retained for 2 h
[16,17].

Outcomes

Recurrence was defined as the appearance of a new
tumour either of lower tumour stage and grade, or with
the same pattern as the original tumour. Progression in
tumour stage was defined by depth of bladder muscle
invasion or by regional or distant metastasis. The recur-
rence index was calculated using the equation proposed
by Pagano et al. [18]:

Recurrent index¼ðnumber of positive cystoscopy

�100Þ=total period of follow-up in months:

The tumour-free period was considered as the time
from TURB until the appearance of first tumour recur-
rence. BCG treatment-related side-effects were classified
as minor (persistence of local symptoms and/or
low-grade fever for <48 h) or major (severe or persis-
tent local symptoms and/or higher-grade fever for
>48 h).

The follow-up comprised urethrocystoscopy with
bladder wash cytology every 3 months for 1.5 years
(the end-point of the study). When recurrence occurred,
a re-TURB was performed and the same BCG protocol
was re-applied.

Results

For the safety of BCG, there were no major or severe
side-effects and there were no delayed instillations or
cessations of therapy. Local adverse effects occurred in
20 patients (54.1%; bladder irritability was reported in
10; dysuria in three, and microscopic haematuria in
seven), while systemic effects, in the form of fever,
occurred in six patients (16.2%).

All adverse effects were minor, self-limiting and
responded to symptomatic treatment in the form of
NSAIDs, antipyretics, and anticholinergics within 48 h
after intravesical instillations (Table 2).

Recurrence occurred in 14 of the 37 patients (37.8%;
Table 3) and in 10 (27.0%) there was no disease progres-
sion after 18–34 months (two patients after 18 months;
four after 24 months; two after 30 months; and two after
34 months). Seven of these patients had grade 2 tumours
and three grade 3 tumours, which were treated by
re-TURB followed by a second 6-week course of
45 mg BCG intravesically. Bilharzial ova were discov-
ered in the specimens of three of these 10 patients.
Recurrence with disease progression (muscle invasion)
occurred in four patients (10.8%) after 6–18 months
(one patient recurred after 6 months; two after
12 months; and one after 18 months). All four under-
went surgery for grade 3 tumours, comprising radical
cystectomy and urinary diversion. Bilharzial ova were
discovered in three of the four patients. The recurrence
index was 0.39/100 patients/month and the mean (range)
tumour-free period was 30.97 (7–36) months.

Four patients died (10.8%; death occurring at 8, 15,
22, and 36 months). The mean (SE; 95% CI) survival
time was 34.29 (1.13; 32.08–36.51) months; the cumula-
tive survival rate at 8 months was 97.3%; at 15 months
94.6%; at 22 months 91.9%; and at 36 months
(end-point) 89.2% (Fig. 1).

Discussion

Since the introduction of BCG therapy by Morales et al.
[6], randomised trials have shown that BCG therapy
reduces the frequency of tumour recurrences and pre-
vents/delays stage progression better than TURB alone
or topical chemotherapy [19,20]. Most practice



Figure 1 Kaplan–Meier survival curve.
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guidelines recommend maintenance BCG for 1–3 years
[15,21], while in others it is optional [22]. However,
maintenance BCG is associated with cumulative toxicity
[19]. In a Southwest Oncology Group (SWOG) trial,
only 16% of patients were able to complete the 3-year
maintenance schedule [23]. Also, a review by Weizer
et al. [24] did not show significant differences in the
cumulative incidence of recurrence or progression
between patients receiving BCG alone or BCG with
maintenance therapy. So, to determine our present
patients’ compliance, we evaluated the efficacy and
safety of low-dose (45 mg) intravesical BCG therapy
for treating patients with NMIBC.

In the present study, recurrence occurred in 14 of the
37 patients (37.8%) and in 10 (27.0%) without disease
progression after 18–34 months. In the remaining four
patients (10.8%), recurrence with disease progression
(muscle invasion) occurred after 6–18 months. There
were no major or severe side-effects and there were no
delayed instillations or cessations of therapy. Local
adverse effects occurred in 20 patients (54.1%; bladder
irritability was reported in 10; dysuria in three and
microscopic haematuria in seven), while systemic effects,
in the form of fever, occurred in six patients (16.2%). All
adverse effects were minor, self-limiting, and responded
to symptomatic treatment within 48 h of intravesical
instillations. These results are comparable to those
reported by Kamel et al. [17] who reported that, nine
patients (12.1%) had recurrence with muscle invasion
(progression) after 6–18 months. Three of these nine
patients had bilharzial ova in the specimen, while 19
patients (29.2%) had recurrent pT1 tumours after
16–45 months (seven with grade 3 tumours and 12 with
grade 2). Five of these 19 patients had bilharzial ova in
the lamina propria of the tumour. There were no major
or severe side-effects and there were no delayed instilla-
tions or cessations of therapy. Local adverse effects
occurred in 39 patients (52.7%), while systemic effects,
in the form of fever, occurred in seven (9%). To sum-
marise these results, BCG appeared to be effective and
safe for NMIBC.

In two Egyptian studies, using the standard dose
BCG regimen, Ismail et al. [25] and Sarhan et al. [26]
reported that bladder irritability occurred in 90% and
52% of their patients respectively, severe enough in at
least one-third of patients to result in discontinuation
of therapy for 2–3 weeks, with administration of symp-
tomatic treatment. They also reported that systemic sep-
sis occurred in 15% and 17% of patients respectively, in
the form of high-grade fever (P39 �C), prostatic
abscess, urinary tract tuberculosis, and epididymo-
orchitis. With these severe and major adverse effects
they administered anti-tuberculous treatment with per-
manent cessation of BCG therapy. Ismail et al. [25]
reported bladder contracture occurring in 3% of
patients.

Herr et al. [19] reviewed the long-term outcomes of a
cohort of 1021 consecutive patients with high-risk
NMIBC treated with induction BCG vs those treated
with maintenance BCG. Overall, there were recurrences
in 50% of patients at 62 years, with muscle-invasive
progression developing in 11%. Bladder cancer-specific
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death occurred in 4%. In all, 32% of the patients
required another course of BCG therapy after induction.

In the SWOG 8507 trial, 550 patients with NMIBC
with CIS or an increased risk of recurrence (defined as
P2 episodes of tumour within the most recent year, or
P3 tumours at 66 months) were randomised to BCG
induction alone or BCG induction plus 3-week mainte-
nance given at 3, 6, 12, 18, 24, 30, and 36 months. At
3 months, 384 patients were disease free and thus eligible
for comparison. Maintenance BCG significantly
improved median recurrence-free survival (from 36 to
77 months; P < 0.001) at a median follow-up of
90 months, and worsening-free survival (defined as no
evidence of progression including pathological stage
PT2 disease, or the use of cystectomy, systemic
chemotherapy, or radiation therapy; P < 0.04) com-
pared with BCG induction alone. Despite the increased
use of cystectomy, radiation therapy, and systemic
chemotherapy in the induction-only group, the 5-year
survival increased from 78% to 83% with BCG mainte-
nance (P = 0.08) [27].

In 1991, the results of a randomised study evaluating
the effectiveness and toxicity of a 75 mg Pasteur strain
BCG (half the standard dose) for treating NMIBC were
reported. The conclusion was that half of the standard
BCG dose was as effective as adjuvant treatment against
recurrent superficial papillary tumours. Complete
response rates were similar to those achieved using the
standard dose. Furthermore, treatment-related toxicity
appeared to be significantly lower in patients with the
low-dose regimen compared with the standard dose [18].

In 1995, a phase II study evaluated the feasibility,
response, and toxicity of 27 mg BCG (one-third the
standard dose of the Connaught strain) in patients with
high-risk NMIBC. The results of the study suggested
that this low dose could be successfully used as adjuvant
therapy for high-risk tumours with comparable results
to the standard dose. Toxicity included local reactions,
e.g. irritative bladder symptoms and haematuria, which
were significantly lower than other reports using the
standard dose [28].

For toxicity, Pagano et al. [18] reported that side-
effects were significantly reduced with low-dose BCG
therapy, in the form of bladder irritative symptoms in
27% and fever in 17% of patients. The Spanish Oncology
Group (Club Urologico Espanol de Tratamiento Onco-
logico, CUETO) in 2007 [23], reported minor local toxic-
ity in 56% in the BCG-27 mg group and 51% in the BCG-
13.5 mg group. Fever was reported in 7% in the BCG-
27 mg group and 6% in the BCG-13.5 mg group [23].

The present study has several limitations. Primarily,
it included a small sample size, and Ta and T1 tumours
were not studied separately. Also, a longer follow-up is
needed.

In conclusion, low-dose BCG intravesical therapy is
an effective adjuvant treatment in NMIBC. However,
further studies are needed to validate and compare
low-dose intravesical BCG therapy with other proposed
doses and/or regimens.
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