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ABSTRACT 

Bladder cancer has become a common cancer globally and ranks as the ninth most frequently diagnosed cancer worldwide with the 
highest incidence rates observed in men in Southern and Western Europe, North America as well as in certain countries in Northern 
Africa and Western Asia. Bladder cancer ranks as 13th in terms of death ranks, with mortality rates decreasing in most developed 
countries. Intravesical immunotherapy with bacilli Calmette-Geurin (BCG) was partially responsible for this improvement in survival 
and is expected that patients treated with optimal BCG treatment regimens will have a long term reduction in tumor recurrence, 
tumor progression and cancer mortality. The addition of intravesical therapy is based on prognostic factors, including grade of 
disease, rapidity of recurrences, and the presence of carcinoma in situ (CIS). BCG elicits a massive influx of inflammatory cells and 
cytokines that leads to a response against neoplastic cells. The first intravesical BCG dose was empirically determined to be 120 mg. 
BCG inductions with 6week instillations must be followed by 3week maintenance instillations. BCG has potential side effects that 
may lead to treatment cessation and incomplete treatment courses. Local side effects of BCG include cystitis, hematuria, contracted 
bladder, urethral obstruction, granulomatous prostatitis, and epididymo-orchitis. Systemic side effects include systemic BCG and 
allergic reactions.  The keys to management of these adverse events are education, prevention, and awareness to optimize 
treatment outcomes.  
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INTRODUCTION 

rimary malignancies of the urinary bladder 
represent a spectrum of disease from superficial, 
well differentiated disease, which does not 

significantly impact patient survival, to highly malignant 
tumors for which long-term survival may be dismal.1 

A three-tiered system is most often used for the grading 
of Transitional cell carcinoma. Grade 1 tumors are well-
differentiated, grade 2 are moderately differentiated, and 
grade 3 are poorly differentiated. Most invasive bladder 
tumors are high grade. Carcinoma in situ (CIS) is defined 
as high grade, noninvasive, transitional cell carcinoma, 
often involving large portions of the bladder urothelium.2 
Now, all invasive tumors confined to the bladder are 
classified as T2 tumors, with T2a denoting superficial 
muscle invasion and T2b denoting deep muscle invasion. 
Pathologic T3 tumors are now defined as those that 
extend beyond the bladder.

3 

The standard treatment of Ta bladder cancer is complete 
endoscopic resection with or without intravesical 
therapy.

4 
Intravesical therapy is indicated when there is 

diffuse bladder surface involvement, frequent 
recurrences, or short intervals between recurrences. 
Treatment of CIS involves transurethral biopsy to verify 
the diagnosis followed by intravesical immunotherapy or 
chemotherapy.

5 

 BCG, an attenuated strain of Mycobacteriuim bovis, is 
the most commonly used form of intravesical  
immunotherapy 

6
 with tumor-free rates of 54% after one 

or two cycles of therapy and is most frequently utilized 
for CIS and recurrent superficial disease. 5 

Dosage and Mode of Instillation 

The first intravesical BCG dose was empirically 
determined to be 120 mg.

7
 BCG instillation usually start a 

minimum of 2 week after transurethral resection to allow 
healing of the urothelium and to avoid systemic side 
effects.8-9 The 6 weekly instillation is the first reported 
regimen is considered to be the standard induction 
course and is very effective.10 BCG induction course can 
be repeated in two situations. The first in BCG recurrence 
defined as disease recurrence while off treatment after a 
period of being disease free,11 the second situation 
applies to CIS that persists after an initial induction 
course. 6,12,13 Maintenance has been defined as a crucial 
factor for BCG efficacy. Maintenance therapy has resulted 
in statistically significant improvement in patients survival 
compared with that of induction only. The widely 
accepted maintenance schedule is based on Southwest 
oncology group regimen, starting with the series of six 
weekly induction followed by 3 weekly instillation at 3 
months and every 6 month for 3 years. This schedule has 
markedly increased and extended the benefit of BCG.

8
 

Mechanism of Action 

A functional host immune system is necessary 
prerequisite for successful BCG therapy. The effects of 
intravesical BCG depend on the induction of a complex 
inflammatory cascade event in the bladder mucosa.14-15 
Instillation of BCG into the bladder establishes a localized 
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infection that involves both attachment and 
internalization into normal and malignant urothelial cells  
via a fibronectin dependent process resulting in an array 
of pro-inflammatory cytokine and chemokine release 
such as IL-1,IL-6,IL-8,tumour necrosis factor(TNF)-α, and 
granulocyte-macrophage colony stimulating factor(GM-
CSF).

16-18
 An influx of various types of leukocyte into the 

bladder wall takes place including neutrophils, 
monocytes/macrophages, lymphocytes, natural killer (NK) 
cells, and dendritic cells (DC). These infiltrating leukocytes 
are activated and produce a variety of additional pro-
inflammatory cytokines and chemokines and also form 
BCG-induced granuloma structures in the bladder wall.

19-

21 Subsequently, a large number of leukocyte types such 
as neutrophils, T cells, and macrophages are expelled into 
the bladder lumen and appear in patients’ voided urine.22-

25
In addition, transient massive cytokines and chemokines 

can be detected in voided urine including IL-1β, IL-2, IL-6, 
IL-10, IL-12, IL-18, interferon (IFN)-γ, TNFα, GM-CSF, 
macrophage colony-stimulating factor (M-CSF), 
macrophage-derived chemokine (MDC), monocyte 
chemoattractant protein (MCP)-1, macrophage 
inflammatory-protein- (MIP-) 1α, interferon-inducible 
protein (IP)-10, monokine induced by γ-interferon (MIG), 
and eosinophil chemo attractant activity.24,26-31 The 
development of a predominant Th1 cytokine profile (e.g., 
IFN-γ, IL-2, and IL12)is associated with the therapeutic 
effects of BCG, whereas the presence of a high level of 
Th2 cytokines (e.g., IL-10) is associated with BCG 
failure.27,29,30 

Multiple immune cell types participate in the 
inflammatory response induced by BCG in the bladder. 
Macrophages serve as the first line of defense in 
mycobacterial infection.32 The killing of bladder cancer 
cells by macrophages relies on direct cell-to-cell contact 
and release of various soluble effector factors such as 
cytotoxic cytokines TNF-α and IFN-γ and apoptotic 
mediators such as nitric oxide (NO).

33-35, 36 
Th1 cytokines 

enhance the induction of macrophage cytotoxicity 
whereas Th2 cytokines inhibit the induction of 
macrophage cytotoxicity.

34,35 

Neutrophils are central mediators of the innate immunity 
in BCG infection.

37
 Neutrophils are the primary source of 

TNF-related apoptosis-inducing ligand TRAIL found in the 
urine after BCG instillation.

38, 39
 TRAIL is a member of the 

TNF family that induces apoptosis in malignant cells but 
not in normal cells.

38 

Recruitment of other immune cell types including CD4+ T 
cells,CD8+ T cells, NK cells, and DC 19,20 types are crucial 
for BCG immunotherapy of bladder cancer, as depletion 
of these cell types failed to develop effective anti bladder 
cancer responses.40,41 DC, together with macrophages, 
trigger an anti-BCG-specific immune response via antigen 
presentation to T cells that also amplifies the BCG-
induced antitumor immunity. T cells and NK cells are 
cytotoxic toward bladder cancer cells upon activation. 

They kill target cells via the major histocompatibility 
complex (MHC) pathways.42-44 

Specialized cell populations called BCG-activated killer 
(BAK) cells are CD3 

-
CD8 

+
CD56. BAK cells kill bladder 

cancer cells through the perforin-mediated lysis pathway 
and effectively lyse NK cell-resistant bladder cancer 
cells.

45-47 

In addition to the ability of BCG to elicit host immune 
responses, evidence supports a direct effect of BCG on 
the biology of UCC. In vitro studies have shown that BCG 
is anti-proliferative and even cytotoxic to UCC. 42, 48 

Side Effects and Management 

Side effects that occur after immunotherapy with BCG in 
bladder cancer patients can be categorized as either local 
or systemic effects. 

 LOCAL EFFECTS 

These effects are confined to the bladder or organs that 
are in contact with the BCG bacilli. 

 Cystitis 

Cystitis caused by BCGs are drug induced or BCG 
cystitis manifested as urinary frequency, urgency 
and pain at the bladder site. These symptoms 
usually start 2 to 4 hours after instillation and 
subside in 6 to 48 hours without therapy. 
Increased diuresis is advocated as it enhances the 
evacuation of mycobacteria. Relief by symptomatic 
management with spasmolytics, anticholinergics, 
antiphlogistics (oxybutynin, phenazopyridine, 
propantheline bromide or NSAIDS) and analgesics 
are advised for serious side effects.49 It is always 
worthwhile to make a culture of the urine and 
start the therapy thereafter, if cystitis lasts longer 
than 48 hours. Postponement of instillation, 
subsequent dose reduction or the use of quinolone 
antibiotic should be the treatment options.

50 

 Hematuria 

It is often associated with drug induced cystitis. It 
is important to perform a urine culture to exclude 
hemorrhagic cystitis. Suspend instillations until 
urine clears. Catheterization and bladder irrigation 
for clots may be required.51  

 Contracted bladder 

A rare and serious complication due to 
extravasation of intravesical therapy and is most 
likely to be associated with multiple TURBTs and 
maintenance instillations. Management includes 
dose reduction, withholding therapy, hydro-
distention and, on occasion, cystectomy.

52 

 Urethral obstruction 

It is a serious complication of BCG therapy. 
Obstruction is generally temporary and self-
limiting after the cessation of the therapy. 
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Percutaneous drainage or stenting of the kidney 
may be required. The presence of carcinoma in 
situ and muscle-invasive bladder cancer should be 
excluded.

53 

 Granulomatous prostatitis 

It is a common occurrence in BCG treated patients 
and can be considered as a complication resulting 
from BCG contaminated urine. Granulomatous 
prostatitis is most often asymptomatic.53-

54Prostate specific antigen levels are often 
elevated and ultrasound typically shows diffuse 
hypoechoic zones. 

In patients with symptoms of acute granulomatous 
prostatitis, a combination of 300 mg isoniazid and 
rifampin for 3 months, plus high dose  
fluoroquinolones and steroids for 6 persistent 
symptoms. Suspension of instillation is also 
required.

50 

 Epididymo-orchitis 

Epididymo orchitis is also caused by BCG 
contaminated urine and which occurs during 
instillation is primarily due to gram negative bacilli 
resulting from catheterization while later 
appearance of the condition is related to 
mycobacteria.55 

Treatment should include isoniazid and rifampin50 
and also with high dose fluoroquinolones is also 
recommended.56-57 For persistent symptoms 
steroids following fluoroquinolone therapy is 
required. Orchiectomy rarely may be required in 
case of an abcess formation secondary to 
epididdymo orchitis. 

 Systemic Effects 

Systemic reactions are less frequent than local 
reaction but are more likely to be severe. 

 Systemic bacillus calmette guerin reactions 

It usually occurs immediately after instillation. It is 
generally associated with high grade fever and 
may progress to multiple organ failure. 

Management of severe systemic reactions involves 
cessation of BCG therapy and treatment with 
isoniazid, rifampin and ethambutol for 6 months 
plus early high dose fluoroquinolones and high 
dose corticosteroids as long as symptoms persists. 
For the treatment of gram negative bacilli or 
enterococcus an empirical nonspecific antibiotic is 
also recommended.50 

 Allergic reactions 

May involve skin rashes and arthralgia 

Treatment involves anti histamines and anti-
inflammatory agents. For severe reactions BCG 
may be discontinued and the addition of isoniazid, 

rifampin plus corticosteroids should be 
considered.50 

Contraindications 

Absolute contraindications to BCG as per European 
Association of Urology guidelines are

58
: 

• Within 2 weeks of transurethral resection  

• Macroscopic hematuria 

• Traumatic catheterization 

• Symptomatic UTI 

CONCLUSION 

Bladder cancer includes a broad spectrum of diseases. 
The majority of cases are superficial diseases that may 
have little impact on patient survival. Management of 
these tumors consists of endoscopic resection and 
continued surveillance to ensure that progression does 
not occur, or is detected early if it does occur. Current 
optimal BCG regimens that use maintenance therapy 
significantly improve long-term results, and reduction in 
the dose of BCG administered may further improve the 
safety of intravesical BCG.Recognition of risk factors, 
particularly traumatic catheterization or concurrent 
cystitis that result in systemic BCG absorption as well as 
the prompt and appropriate treatment of early side 
effects should significantly decrease the incidence of 
severe toxoicity. 
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