B C G C U LT U R E S S I
PRODUCT INFORMATION
Description and indications:
BCG (Bacillus Calmette-Guérin)
SSI*) is a freeze-dried product,
made from an attenuated strain
of M. bovis (BCG), Danish strain
1331. This product is intended
for intravesical instillation. Either
as immunoprophylaxis for high
grade TA or T1 transitional cell
carcinoma, or for treatment of
non-invasive carcinoma in-situ of
the bladder, after transurethral
resection 23, 30, 33.
The product should be prescribed
and administered by doctors with
special knowledge of urinary
tract cancers and the use of
intravesical immunotherapy.
Clinical Characteristics
The effect of BCG therapy is
mediated via immunological
reactions
involving
various
immunological mechanisms. An
inflammatory response in the
bladder wall is known to be a
prerequisite for successful BCG
treatment 3, 43. A non-specific
immunological pathway is generally believed to be associated
with BCG therapy 36, 38.
Treatment with BCG results in
increased number of lymphocytes, macrophages, and cytokines in the bladder epithelium 37.
These increases are significant
up to 3 months after BCG therapy
and are correlated with antitumor
efficacy 37. Bladder biopsies taken
from patients two weeks after
termination of treatment with
BCG SSI demonstrate BCG-induced cytokine positive cells in the
mucosa which are thought to be
part of a long-lasting local immunological response 42.
A large randomised prospective
study compared treatment of high
risk superficial bladder cancer
using BCG SSI and Mitomycin C
(MMC) 30. BCG SSI showed to be
significantly superior to MMC for
recurrence prophylaxis. Further
BCG SSI was superior regarding
time to treatment failure for patients at high risk for recurrence
and progression of dysplasia/Tis
and TA/T1 superficial bladder
cancers, as seen in Table 1.

A comparison of treatment with
Danish strain 1331 of BCG after
TUR versus TUR only in a patient
population with stage TA/T1
bladder cancer at high risk for
tumour recurrence and progression,
demonstrated a clear advantage
for patients in the BCG group 10, 23.
Patients who had been previously treated with intravesical
chemotherapy showed similar
tumour reduction rates and rates
of response to BCG, as compared
to those receiving BCG as initial
therapy. See Table 2.

SSI from 1983-1990 in 6 Danish
hospitals are presented in Table 3 16.
Another study (Table 4.) has
shown a complete response to
BCG SSI in 80% of patients with
primary Cis 32, 68% complete
response for secondary Cis, and
80% complete response for 10
patients with Cis in the prostatic
urethra (median follow-up 26
months).

Table 1: Response of patients with
high-risk superficial bladder cancer
to BCG SSI and MMC

BCG SSI

No. of patients (mean followup: 32 mths)
Stage TA
Stage T1
Grades II or III
Recurrent tumours
Patients with recurrences
Relative risk of recurrence
Recurrence rate/year
Mean interval to first recurrence
Mean recurrence interval
Stage progression

Table 3: Results of treatment
with BCG SSI in 142 Danish
patients
No. of patients
Complete response
Median observation period
Median disease-free period
Continued complete responders
after 5 years observation

Table 4: Patient characteristics
and response to treatment
for Cis
No. of patients
Complete response

of infectious diseases
and congenital disorders

Mitomycin C

TA/T1

dysplasia/Tis

TA/T1

dysplasia/Tis

48% *
3.76
33.9 mths

54% **

35% *
4.06
14.9 mths

16.9 mths

not attained

33% **

Both groups

Both groups

1
47%
49%

9
38%
34%

Cystectomy
Successful crossover treatment
Overall complete response (p<0.03)

Table 2: Patient characteristics and
response of treated patients
versus controls 23.

prevention and control

A continuation of this study 33
demonstrated a 64% overall
complete response (median 4
years) and low progression for
primary Cis (8%) as compared to
secondary Cis (45%), p>0.01.

Results from a clinical follow-up
of 142 patients with Cis and/or
high risk TA/T1 superficial bladder cancer treated with BCG

Disease-free *p<0.12 **p<0.1
Recurrence Rate
Median time to treatment failure

STATENS
SERUM
INSTITUT

BCG

Control

p value

50
32
18
37
42
24
0.62
0.49
17.6 mths
24.7 months
6

45
33
12
39
32
38
1.63
1.11
10.9 mths
10.8 months
10

0.0002
0.001
0.001
0.02
0.001
0.395

Primary Cis

ta/t1 and Cis

ta/t1, no Cis

15
80%
30 mths

77
65%
20 mths
17 mths

50
54%
20 mths
20 mths

>75%

>50%

>40%

Primary Cis

Secondary Cis

Cis of Prostate

10
80%

31
68%

10
80%
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Reconstitution and administration:
FOR INTRALUMINAL
TRACT USE ONLY

URINARY

The required dose of BCG SSI
(normal dose = 120 mg = 4 reconstituted vials ) is resuspended in 50 ml
sterile, isotonic, preservative-free
saline (0.9% NaCl). Aseptic conditions are necessary and care must be
taken in order to properly resuspend
clusters of freeze-dried bacteria.
Each vial must be carefully inverted
a few times, then gently swirled
(AVOID ANY SHAKING) before being
transferred to a syringe or infusion
device. If antiseptic or alcohol swabs
are used during the procedure, the
surface of the rubber stoppers must
be completely dry before piercing
with a large gauged syringe.

Aseptic insertion of a urethral catheter
must be performed atraumatically to
avoid damage to the surface of the
urethra and bladder. The bladder
must be empty before the instillation
of BCG SSI.

with BCG can be expected to give
positive results in selected patients
who have a high risk for tumour
recurrence. The optimal treatment
schedule for BCG SSI is currently
under investigation 23, 14, 30.

The 50 ml suspension of BCG SSI is
slowly instilled via the catheter into
the empty bladder, taking care never
to force the flow. At the end of the
instillation, the catheter is removed,
and the patient is instructed to retain
the suspension in the bladder for 2
hours, if possible. (Restriction of fluid
intake 3-6 hours prior to instillation
may be recommended for patients
with a limited bladder capacity.)
As BCG SSI is not a biohazardous
material, the suspension may be
voided in a normal manner, and no
special precautions are necessary.

Contraindications:
BCG SSI should never be administered to persons with congenital or
acquired immunodeficiencies. Immunotherapy with BCG SSI should be
avoided in persons with positive HIV
serology, or who are currently in
treatment with immunosuppressive
drugs or other immunosuppressive
therapies, including radiation, due to
the risk of systemic BCGitis.

Using a disposable syringe: add
approximately 2-3 ml sterile saline
to the first vial. GENTLY release/
push back the plunger to achieve a
thorough resuspension of BCG
and saline. Transfer the contents of
the vial to a 50 ml syringe, (Janet
syringe can be used, with the plunger pulled back to the 50 ml mark.)
Repeat for vials 2, 3 and 4. Add a
further volume of the sterile saline,
until the total volume is 50 ml.

Dosage and treatment schedule
The recommended dose for immunotherapy or immunoprophylaxis is
120 mg, or approximately 1 x 109 CFU.
This dose should not be exceeded.

A closed-system “infusion kit”
may also be used. In this case, a
small volume (2-3 ml) from a 50 ml
bag containing preservativefree
isotonic saline is transferred to one
vial, and the contents are homogenised by GENTLE addition of the
saline suspension into he vial. The
suspension thus obtained is then
re-suctioned into the infusion bag.
This process is repeated 3 more
times, until the contents of all 4
vials have consecutively been
resuspended into the 50 ml infusion bag.

At least 7-14 days should elapse after
a transurethral resection, bladder
biopsy, or traumatic catheterization
before initiating treatment with
BCG SSI.

The suspension should be homogeneous, and slightly cloudy. The
suspension should be prepared
shortly before use (less than 4 hours),
and should not be exposed to light. It
is recommended that only small
amounts of lubricants containing
antiseptics should be used in connection with catheterization, as BCG
viability has shown to be inhibited in
vitro by gels with bacteriostatic
components 5.

Ongoing research suggests that for
certain low-risk patients, lower
doses of BCG might be sufficient 19.
The use of lower dose of BCG SSI in
clinical practice is currently under
investigation.

The standard schedule of treatment
consists of 6 instillations, with an
interval of one week between each
instillation. This treatment schedule
may be repeated once if insufficient
or no response is achieved after the
first immunotherapy treatment.
Maintenance therapy may be recommended for certain high risk patients.
In the recent randomised study
presented in Table 1, BCG SSI was
instilled monthly for one year and
every three months during the
second year of treatment after an
initial induction treatment of 6
instillations 30. In another study, using
a different strain of BCG, 3 weekly
instillations were given at 3 months,
6 months and every 6 months, up to 3
years after the first immunotherapy
treatment 25. Maintenance therapy

Immunotherapy for patients with a
urinary tract infection, haematuria or
unexplained fever should be postponed until resolution of the illness,
and all concomitant antimicrobial
therapy is ended. Treatment with BCG
SSI should be postponed 7-14 days in
case of a traumatised urothelium,
whether due to bladder biopsy, transurethral resection (TUR), a traumatic
catheterization, or bladder puncture,
as BCG treatment directly following
the above invasive procedures can
result in systemic BCG infection 29.
No data are available on the use of
BCG SSI in pregnancy, or during
lactation. As it is not known whether
BCG SSI can affect the fetus, or is
excreted in human milk, the use of
this product is contraindicated in
pregnant or lactating women.
The safety and effectiveness of
BCG SSI in treatment of superficial
bladder cancer in paediatric patients
is unknown.
Clinically verified or suspected active
tuberculosis preclude the use of BCG
SSI.
Warnings:
BCG SSI should not be prepared in
the same sterile area as chemotherapeutic agents due to the danger of
possible iatrogenic transmission of
BCG to these agents 22, 48.
Persons with congenital or acquired
immunodeficiencies
should
not
reconstitute BCG SSI 44.
Caution must be observed if immunosuppressive treatment is planned

after immunotherapy with BCG SSI 41.
A fatal case of corticosteroidassociated systemic BCG infection
three years after BCG immunotherapy
has been reported 20.
An inflammatory reaction in the
bladder resulting from immunotherapy with BCG SSI is an expected
response to treatment. However,
moderate or severe bladder symptoms
or irritation could indicate BCG
toxicity symptoms. Severe local infections 2, 12, 45, 49, and death have been
reported as a result of systemic BCG
infection and BCG sepsis 9, 28, 29, 39.
Patients with haematuria or fever and
flu-like symptoms lasting more than
48 hours, abnormal liver function
tests, or an increase in the intensity of
symptoms after repeated instillations,
must be evaluated carefully, and may
require anti-tuberculous therapy as
well as postponement or cessation
of BCG immunotherapy (see also
Adverse Reactions).

inhibitors 53, whereas a recent smaller
study suggested that simultaneous
use of NSAIDs decreased the effectiveness of BCG treatment 40.
Concurrent use of antimicrobials
may interfere with the efficacy of
intravesical therapy with BCG 51,
although a recent clinical study 14
using BCG SSI showed a reduction
of BCG-induced complications with
no reduction in the efficacy of treatment when norfloxacin was used
prophylactically.
It has not conclusively been shown
whether prophylactic treatment with
isoniazid (INH) impairs the antitumor
efficacy of BCG immunotherapy 4.
The simultaneous use of INH and
intravesical BCG is under investigation 11, 46, 52.

Under no circumstances should BCG
SSI be given intradermally, subcutaneously or intravenously.

Adverse reactions:
Mild-to-moderate transient reactions:
The immediate effect of treatment
with BCG SSI is an inflammation of
the bladder wall which is believed to
be a positive response to immunotherapy. Symptoms relating to this
inflammation are generally mild-tomoderate and of short duration, normally lasting no longer than 48-72
hours 32. Localised bladder reactions
which can be seen after an intravesical
treatment, include; dysuria, hematuria, increased urinary frequency, or
cystitis, starting 3-4 hours after an
instillation and lasting about 1-2 days.

BCG SSI is NOT a vaccine for the
prevention of cancer. This product
is NOT intended for vaccination
against tuberculosis.

Mild systemic reactions, such as
fever and chills, occur in a significant
number of cases, and malaise or
myalgia may also occur 15, 16, 31, 32.

Drug interactions:
The concomitant use of bone marrow
depressants, radiation or other
immunosuppressive
therapy
is
strongly associated with an increased
risk of disseminated BCG infection,
and may also decrease the efficacy of
treatment with BCG SSI 6, 41. Immunosuppressive treatment in the years
following instillation with BCG SSI
should be monitored closely 20.

Mild-to-moderate reactions may be
managed with acetyl salicylic acid
(ordinary aspirin, other NSAIDs are
not recommended), and prophylactic
isoniazid therapy 11, 23.

Immunotherapy with BCG SSI can
induce a positive tuberculin reaction.
As tuberculin sensitivity is a valuable
indicator in the diagnosis of mycobacterial diseases, it may be desirable
to obtain a baseline tuberculin test
for future diagnostic purposes, before
initiation of treatment with BCG SSI.

A possible connection has been
found between anti-coagulants and a
decreased response to BCG immunotherapy 6, 18. A study published in
1993 showed no decrease in the
efficacy of BCG immunotherapy with
concomitant use of fibrin clot

Uncommon and seldom side effects:
Less than 2% of patients treated with
BCG SSI experience severe side effects. The following significant or
severe side effects have been reported: sepsis (5) 17, 30, 32, epidymitis/orchitis (2) 32, 34, bladder pain (1) 31, eye/joint
inflammation (1) 30, Reiter’s disease (1) 34
and bladder contracture (1) 30.
Localised infections such as epididymitis or prostatitis or severe systemic
tuberculous reactions including

pneumonitis, hepatitis or BCGitis
have been reported in the literature 29.
Macroscopic hematuria and temporary urethral obstructions are also
rare complications.
Local or systemic BCG infection
necessitate immediate cessation of
immunotherapy and initiation of
anti-tuberculous combination therapy.
Systemic BCGitis can be a lifethreatening complication. It is
recommended to institute triple antituberculous treatment together with
Prednisone 50-100 mg daily (Cycloserine 500 mg twice daily may also
be utilized) 17 and refer the patient to
a specialist in pulmonary and/or
infectious diseases.
Where a fatal outcome has been
reported in the literature 29 as a result
of systematic BCG infection, mortality
was believed to be caused either by
administration following urethral
trauma 50 or due to immunosuppressive therapy after previous
BCG therapy 28, 41.
Allergic reactions, such as iridocyclitis 29, arthralgia, myalgia, or rash,
occur in a very few patients 50.
Granulamatous hepatitis, which may
be a hypersensitivity reaction, has
been reported 1.
In addition to the above, the following rare complications have been
seen after BCG immunotherapy:
BCG tuberculosis 24, psoas abcess 12,
Poncet’s disease 21, Reiter’s syndrome
34, 35
, renal granulomas 45, and nephrogenic adenoma 47.
Storage and shelf life:
The freeze-dried BCG powder should
be stored continuously between +2º
and +8º C. BCG SSI deteriorates
when exposed even for short periods
to direct sunlight and diffuse daylight
(also indoors). During storage in a
refrigerator (between +2º and +8º C)
the product is stable until the indicated date of expiration. Reconstitution of this product should be done
just before use.
Unused, reconstituted BCG SSI
should be discarded after 4 hours.
Always protect freeze-dried BCG SSI
from light. Do not expose reconstituted
BCG SSI to daylight before use.
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