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Bacillus Calmette-Guérin (BCG) is a live attenuated strain of Mycobacterium bovis.PI It is currently the 
only agent FDA-approved for primary therapy of carcinoma in situ (CIS) of the bladder.EM BCG therapy 
reduces the risk of recurrence, and ongoing maintenance therapy with BCG reduces the risk of 
progression in patients with high-grade non–muscle invasive bladder cancer (NMIBC). Bladder cancer is 
the primary cancer in which BCG is commonly used. Other agents have been used in bladder cancer, 

but none has surpassed the effectiveness of BCG.EM 

Overview of BCG Immunotherapy for Bladder Cancer 

BCG can eradicate the cancer in about 70 percent of patients who meet the following criteria: the patient 
is immunocompetent; the tumor burden is small; BCG makes direct contact with the tumor; and the dose 
is adequate to incite a reaction.EM BCG treatment usually begins with an induction course (once weekly 
for six weeks). Another six-week induction course may be administered if a repeat cystoscopy reveals 
tumor persistence or recurrence. A maximum of two consecutive induction cycles is recommended. 
Induction therapy followed by maintenance therapy (typically once weekly for three weeks, every three to 
six months, for one to three years) may provide more lasting results. The most common maintenance 
regimen is the SWOG protocol: three weekly treatments at months three, six, 12, 18, 24, 30 and 36. A 
maintenance program of at least one year is necessary for intermediate-risk patients and three years for 
high-risk patients. 

The American Urological Association and the Society of Urologic Oncology issued the following 
recommendations for the use of BCG in NMIBC in a 2020 guideline.AU 

• In a patient with suspected or known low- or intermediate-risk bladder cancer, a clinician should 
consider administration of a single postoperative instillation of intravesical chemotherapy (e.g., 
gemcitabine, mitomycin C) within 24 hours of a transurethral resection for bladder tumor 
(TURBT). In a patient with a suspected perforation or extensive resection, a clinician should not 
use postoperative intravesical chemotherapy (moderate recommendation; evidence strength: 
grade B). 

• In a low-risk patient, a clinician should not administer induction intravesical therapy (moderate 
recommendation; strength of evidence grade C). 

• In an intermediate-risk patient, a clinician should consider administration of a six-week course of 
induction intravesical chemotherapy or immunotherapy (moderate recommendation; evidence 
strength: grade C). 

• In a high-risk patient with newly diagnosed CIS, high-grade T1, or high-risk Ta urothelial 
carcinoma, administer a six-week induction course of BCG (strong recommendation; evidence 
strength, grade B). 

• In an intermediate-risk patient who completely responds to an induction course of intravesical 
chemotherapy, maintenance BCG therapy may be used (conditional recommendation, evidence 
strength, grade C). 

• In an intermediate-risk patient who completely responds to induction BCG, consider maintenance 
BCG for one year, as tolerated (moderate recommendation; evidence strength, grade C). 
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• In a high-risk patient who completely responds to induction BCG, maintenance BCG should be 
continued for three years, as tolerated (moderate recommendation; evidence strength, grade B). 

• In an intermediate- or high-risk patient with persistent or recurrent disease or positive cytology 
following intravesical therapy, consider performing prostatic urethral biopsy and an upper tract 
evaluation prior to administering additional intravesical therapy (conditional recommendation, 
evidence strength, grade C). 

• In an intermediate- or high-risk patient with persistent or recurrent Ta or CIS disease after a 
single course of induction intravesical BCG, a second course of BCG should be offered 
(moderate recommendation, evidence strength, grade C). 

• In a patient fit for surgery with high-grade T1 disease after a single course of induction 
intravesical BCG, radical cystectomy should be offered (moderate recommendation, evidence 
strength, grade C). 

• Additional BCG should not be prescribed to a patient who is intolerant of BCG or has documented 
recurrence on TURBT of high-grade, non–muscle-invasive disease and/or CIS within six months 
of two induction courses of BCG or induction BCG plus maintenance (moderate recommendation, 
evidence strength, grade C). 

• In a patient with persistent or recurrent intermediate- or high-risk NMIBC within 12 months of 
completion of adequate BCG therapy (two induction courses or one induction course plus one 
maintenance cycle) who is unwilling or unfit for cystectomy following two courses of BCG, a 
clinician may recommend clinical trial enrollment or offer alternative intravesical therapy (e.g., 
valrubicin, gemcitabine, docetaxel, combination chemotherapy when clinical trials are 
unavailable). A clinician may also offer systemic immunotherapy with pembrolizumab to a patient 

with CIS within 12 months of completion of adequate BCG therapy (expert opinion). 

The National Comprehensive Cancer Network® (NCCN) released clinical practice guidelines for the 
treatment of bladder cancer in May 2022.NC In addition to NIMBC, the NCCN guidelines recommend 
BCG therapy for urothelial carcinoma of the prostate, primary carcinoma of the urethra, and non-

metastatic low-grade tumors of the renal pelvis. 

Mechanism of Action 

The precise mechanism of action is unknown.PI Kawai et al summarized the current understanding of the 
immunological mechanisms of action as threefold: infection of urothelial cells or bladder cancer cells, 
induction of immune responses, and induction of antitumor effects.KK The overall response to BCG is 
limited if the patient is immunosuppressed.EM 

Contraindications to BCG Use 

Contraindications to the intravesical use of BCG for NIMBC include the following:EM,PI 

• Immunosuppression 

• Febrile illness 

• Symptomatic urinary tract infection 

• Cancer invading the bladder muscle 

• Large tumor volume 

• Active tuberculosis infection 

• Gross hematuria 

• Traumatic catheterization 

• Bladder or prostate surgery within seven to 14 days 

• Total bladder incontinence 

• Previous adverse reaction to BCG 

Adverse Effects 



 

 [Type here]   - 3 - 

BCG is generally considered safe, although several side effects have been noted with use.IT Flu-like 
symptoms and burning discomfort in the bladder occur in a majority of patients. The overall side effect 
prevalence is around 70 percent with 8 percent of patients discontinuing therapy due to adverse effects. 
Adverse reactions to BCG tend to be progressive in frequency and severity with subsequent instillation. 
Delay or postponement of subsequent treatment may or may not reduce the severity of a reaction during 
subsequent instillation. The most common adverse effects are dysuria (60 percent), urinary frequency 
(40 percent), flu-like syndrome (33 percent), hematuria (26 percent), and fever (20 percent).PI 

Although uncommon, serious infectious complications of intravesical BCG have been reported.PI The 
most serious infectious complication of BCG is disseminated sepsis with associated mortality. In addition, 
M. bovis infections have been reported in lung, liver, bone, bone marrow, kidney, regional lymph nodes 
and prostate in patients who have received intravesical BCG. Some male genitourinary tract infections 
(orchitis/epididymitis) have been resistant to multiple drug anti-tuberculous therapy and required 
orchiectomy. 

BCG Drug Shortage 

As a result of the ongoing shortage of Merck’s BCG product, several urological societies suggested 

some alternative management approaches:BC 

• BCG should not be used for patients with low-risk disease. 

• Intravesical chemotherapy should be used as the first-line option for patients with intermediate-
risk NMIBC. Patients with recurrent/multifocal low-grade Ta lesions who require intravesical 
therapy should receive intravesical chemotherapy such as mitomycin, gemcitabine, epirubicin or 
docetaxel instead of BCG. 

• If BCG would be administered as second-line therapy for patients with intermediate-risk NMIBC, 
an alternative intravesical chemotherapy should be used rather than BCG in the setting of a BCG 
shortage. 

• Patients with high-risk NMIBC, high-grade T1 and CIS patients receiving induction therapy, 
should be prioritized for use of full-strength BCG. If not available, these patients and other high-
risk patients may be given a reduced 1/2 to 1/3 dose, if feasible. 

• If supply exists for maintenance therapy for patients with NMIBC, limit BCG dose to one year. 

• In the event of BCG supply shortage, maintenance therapy should not be given and BCG naïve 
patients with high-risk disease should be prioritized for induction BCG. 

• If BCG is not available, alternatives to BCG such as gemcitabine, epirubicin, docetaxel, 
valrubicin, mitomycin or sequential gemcitabine/docetaxel or gemcitabine/mitomycin may also be 
considered with an induction and possible maintenance regimen. 

• Patients with high-risk features (i.e., high-grade T1 with additional risk factors such as 
concomitant CIS, lymphovascular invasion, prostatic urethral involvement or variant histology) 
who are not willing to take any potential oncologic risks with alternative intravesical agents, 
should be offered initial radical cystectomy, if they are surgical candidates. 

In January 2021, Merck announced that it will be building a new facility in North Carolina that will allow 
Merck to triple their output of BCG.ME Unfortunately, it will take five to six years for the facility to come 
online. 

Conclusions 

Until Merck’s new facility is built and actively distributing product, clinicians will continue to struggle with a 
shortage of intravesical BCG. While intravesical chemotherapy can be utilized to some extent, BCG 
remains the drug of choice for many patients. Alternative solutions continue to be sought. 
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