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Abstract

Intravesicle Bacille Calmette-Guerin (BCG)

L

is generally considered
immunosuppressed or compromised patients with bladder cancer (BC) because of ineffectiveness or partial
toxicities. Therefore, there is little experience with BCG in individual with impaired immune system and this can be
challenging to practicing urologists. We sought to review the current available evidence of utilizing intravesicle BCG
for BC in patients with solid organ transplantation and commented on its current status.

to be contraindicated in the

J
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Introduction

Bladder cancer (BC) is the 8t leading cause of cancer death in men
in the United States (US). It is estimated that 74,690 patients will be
diagnosed with BC in the US during the year 2014 [1]. In general, the
non-metastatic BC is defined as a spectrum of bladder disease and
traditionally classified into two broad categories: non-muscle invasive
bladder cancer (NMIBC) and muscle invasive bladder cancer (MIBC).
NMIBC is a bladder cancer that is limited to the bladder mucosa or
lamina propria of the bladder wall. The distinction between NMIBC
and MIBC is critical. NMIBC constitutes majority of BC (80%) and
can usually be treated with transurethral resection of bladder tumor
(TURBT) and concomitant and/or subsequent administration of
intravesicle treatments such as immunotherapy of Bacillus Calmette-
Guérin (BCG) or chemotherapy of Mitomycin-C (MMC). Although
20% of BC cases presents with MIBC, these patients typically undergo
more extensive local radical therapy with radical cystectomy and urine
diversion or radiotherapy [2]. Recent contemporary data have shown
that 5 years overall survival of NMIBC is 96% compared to 70% for the
MIBC [1].

It is well established that solid organ transplantation is significantly
associated with increased risk of BC. Buzzeo et al. examined the
predicted risk of developing BC in the renal transplant recipients using
the University of Wisconsin renal transplant database. Buzzeo’s result
demonstrated that the relative risk of developing BC in the renal
transplant patients is 3.31 higher than the general population risk [3].
Ehdaie et al. examined the Surveillance, Epidemiology, and End
Results (SEER) database defining the BC characteristics in the renal
transplant patients’ population, compared to all patients with BC
included in the dataset [4]. This study highlights the patients with
renal transplant and End-Stage Renal Disease (ESRD) presenting with
BC tended to be younger, more likely to present with higher BC grade

and stage [4]. Furthermore, BC was more likely to occur in the first 4
years post renal transplantation [4].

Methods

A detailed, comprehensive literature review was performed to
identify all published peer-reviewed articles which describe
intravesicle BCG treatment for BC and transplanted patients in the
urological literature. The search was conducted through
MEDLINE® database, the Cochrane Library® Central Search, and the
Web of Science. Initial search terms were BCG for BC and
transplanted patients. Search results were screened for appropriate
studies with particular emphasis placed on clinical and experimental
studies as well as review articles. Articles referenced were screened to
maximize review and inclusion of pertinent data. While English
language text was not a specific search parameter, only English
language publications were considered. All relevant studies collected
were carefully examined to extract relevant data pertained to
intravesicle BCG and transplanted patients.

Evidence Synthesis for this Systematic Review

Once it’s first introduced, BCG vaccine is a live attenuated vaccine
that was initially used as an intravesicle treatment for NMIBC
originally described by Morales in 1976 [5]. Intravesicle BCG is
considered an immunotherapy for treatment of BC. The mechanism of
action involves binding to fibronectin in the bladder wall. This binding
stimulates the production of several cytokines with strong antitumor
affect including granulocyte macrophage colony stimulating factor
(GM-CSF), tumor necrosis factors (TNF) a, interferon (IF) y and
multiple Interleukins (IL) in both the bladder wall and urine. A
mechanism involving activation of T-helper response is evidenced by
an increase in IF- y and IL-2 and IL-12 [6]. Intravesicle BCG is
considered the most effective adjuvant treatment for NMIBC
following transurethral resection of bladder tumors [7]. It is effective
in reducing recurrence and progression of NMIBC by 40% and 25%
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respectively than transurethral resection of bladder tumors alone [7,8].
BCG is normally administered as an induction course of 6 weeks of
intravesicle treatments followed by maintenance protocol. The
rationale behind the initial intense course of 6 weeks BCG is to induce
a robust local immune therapy in the bladder, while maintenance
therapy intermittently provides boost to that immune response to keep
it up-regulated. The frequency and duration of maintenance protocol
is controversial but it is usually for 2-3 years following the induction
course [9].

Intravesicle BCG is associated with higher complications rate
compared to intravesicle chemotherapy as Epirubicin or MMC.
However serious side effects occur in less than 5% [10]. Side effects are
usually classifies into local side effects including hematuria (most
common), frequency, severe dysuria and chemical or bacterial cystitis.
Systemic toxicity is mainly due to absorption of the drug through the
bladder wall and includes fever, skin rash, generalized malaise,
systemic infection and septicemia. The rate of drop out from
treatment secondary to side effects is reported to be 20% mostly due to
BCG induced cystitis [10]. Measures to reduce the risk of BCG side
effects include administration of the drug 2-3 weeks after TURBT, in
the absence of gross hematuria or active urinary tract infection and
most important; use of gentle catheterization technique. These
measures aim to reduce the risk of intravasation of the drug in the
blood stream. Absolute contraindications to Intravesicle BCG
treatment includes Immunocompromised or immunosuppressed
individuals, traumatic catheterization, gross hematuria, previous
history of BCG sepsis and active urinary tract infections [7]. Notably,
asymptomatic bacteruia is not a contraindication for intravesical BCG
[11].

Current Controversies on Using Intravesicle BCG in
the Transplanted Patients

Solid organ transplanted patients with NMIBC candidates for
intravesicle BCG often present a challenge to practicing urologists.
There are concerns that these patients, because of their immune status,
may not be able to mount a sufficient immune response following
intravesicle BCG administration to eradicate BC. Moreover, there is a
concern for a potential risk of developing bacterial or BCG sepsis in
these immunocompromised patients [12]. Novel immunosuppressive
agents used post-transplantation are specifically inhibitors to IL
production, an important mechanism through which intravesicle BCG
exerts its antitumor effect [13]. In addition, steroids remain a main
stay drug in post-transplant immunosuppressive regimens.
Importantly, it is well known that transplant patients are at increased
risk of bacterial and viral infections due to immunosuppressed status.
The risk of Tuberculosis infection in the solid organ transplant
recipients is 20-74 times higher than the general population and the
treatment is associated with significant morbidity and mortality [14].
Historical published reports described an increased risk of
complications following intralesional injection of BCG vaccine in
cancer patients [15,16]. Although, these concerns do exist, there is
limited data to support that intravesicle BCG treatment for NMIBC is
unsafe or ineffective in the solid organ transplant patients. More
recently, published data have validated the safety and efficacy of
intravesicle BCG in the transplant and immunocompromised patients.
However, these reports have inherited flaws owing to the small
number of patients and retrospective designs.

Current Status of Intravesicle BCG in the Transplanted
Patients

Palou et al. described the first use intravesicle BCG in the transplant
patients on 3 patients. Two patients remained recurrence free at 17
and 60 months follow up and one patient developed recurrent
Carcinoma In-Situ (CIS) managed by radical cystectomy and urine
diversion. Pathology report for the last patient showed no residual
tumor in the bladder (T0). None of the 3 patients developed a
complication secondary to the use of intravesicle BCG [17]. In another
study, 4 patients with solid organ transplant and NMIBC (3 patients
with CIS and 1 patient with T1 disease) were treated with Intravesicle
BCG. All patients at the time of intravesicle BCG administration were
receiving Tacrolimus, 2 in addition were receiving prednisone and one
receiving Mycophenolate Mofetil. Three of the 4 patients developed
local recurrences in the bladder successfully managed by further
intravesicle BCG or MMC and at a mean of 51 months all 4 patients
are alive and recurrence free [18]. Recent study by Herr and Dalbagni
reported on the outcome of induction intravesicle BCG in 45
immunocompromised patients treated at the Memorial Sloan
Kattering Cancer Center (MSKCC). Of this cohort, 12 patients were
transplant patients, 23 were receiving systemic chemotherapy for
unrelated cancers and 10 were taking steroids for autoimmune
disorders. The results of this study were sobering. In all patients BCG
was well tolerated and none of the patients developed bacterial or BCG
sepsis. There was no decline in graft function attributed to BCG. At 6
months follow up, 9 out of thel2 transplant patients, all 23 patients
with unrelated cancers and nine of the 10 patients with autoimmune
disease had complete response to one or 2 cycles of BCG. At a median
follow up of 40 months, only 1 of the 12 transplant patients remained
recurrence free. The median recurrence free survival in the transplant
group was 17 months. In terms of progression, the median progression
free survival in the transplant group was 40 months. Six of the 12
transplant patients eventually progressed. Two developed metastasis
with local relapse and eventually died, 3 were managed by radical
cystectomy and at the time of the report were alive and 1 patient
developed recurrence of urothelial carcinoma in the transplant kidney
and was managed by endoscopic surgery. The response to BCG in the
groups of patients with autoimmune disease and unrelated cancers
fared better than the transplant patients group. The authors concluded
that the response rate for the 45 patients as a whole compared
favorably with their previous reports on the outcome of intravesicle
BCG in the non-immunocompromised patients with bladder cancer
[19,20].

Conclusions

Although recent data have shown safety and efficacy of utilizing
intravesicle BCG in treatment of NMIBC in the immunosuppressed
patients, including transplants, there remains significant lack strong
clinical evidence to supporting its widespread usage among
transplanted patients. Additionally, intravesicle BCG appears to be
well tolerated and effective against immunosuppressed patients with
high-risk NMIBC that can be treated successfully with intravesicle
BCG and may achieve results similar to non-immunosuppressed
patients. It is equally important to report that urologists should
interpret these current results with caution as intravesicle BCG can be
associated with serious adverse effects particularly in the transplanted
population. Once given, these patients should be closely monitored for
any BCG side effects and/or BCG failure or recurrent BC with the view
of prompt radical cystectomy. Future research should be directed to
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enhance our molecular immunologic knowledge and interactions in
these specific BC cases and how to avoid serious adverse effects of
BCG therapies in the face of organ transplantation. In addition, large
randomized clinical trials are pre-requisite to validate the safety and
efficacy of intravesicle BCG for BC treatment in the transplanted
patients where patients’ safety and outcomes are end-points.
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