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1. Introduction

In 2008, bladder cancer is estimated to be the fourth most common male cancer
accounting for 6% of all cancers and the eighth highest cancer-related mortality rate in
Canadian men. The most common type is urothelial carcinoma (>90%), followed by
adenocarcinoma, squamous cell, and small cell carcinoma. Risk factors that have been
associated with bladder cancer include smoking, chronic inflammatory changes in the
bladder (due to persistent bladder stones, recurrent urinary tract infections, indwelling
catheters, or  Schistosomiasis), and chemotherapeutic exposure such as
cyclophosphamide.’® Other risk factors include pelvic irradiation, occupational exposure
to chemicals from the aromatic amines family, and chronic phenacetin use.”*® Non-
muscle invasive bladder cancer (NMIBC) accounts for approximately 75-80% of all
bladder cancer cases;** Ta accounts for the majority of NMIBC (60%) where T1 and Tis
(carcinoma in situ, CIS) account for 30% and 10%, respectively. The actual prevalence of
non-muscle invasive bladder cancer is ten times its incidence creating a major economic
burden on health care systems.'? As measured on the basis of cumulative per patient cost
from diagnosis until death, bladder cancer is the most expensive human cancer to treat.*®
The management of NMIBC has significantly changed over the last decade. Canadian
guidelines on the treatment of NMIBC are lacking. This manuscript provides a Canadian
consensus on the management of NMIBC with an emphasis on intravesical therapy after
a comprehensive review of the literature, as well as review of the guidelines from the
EAU, AUA, and NCCN."*°

2. Prognostic factors for recurrence and progression of NMIBC

The overall rate of recurrence for NMIBC is 60% to 70%, and the overall rate of
progression to a higher stage or grade is 20% to 30%. " *® The two most important
prognostic factors in NMIBC are stage and grade. Ta tumors (which are usually low
grade) rarely progress to a higher stage but tend to recur frequently. On the other hand,
T1 tumors (which are usually high grade) have the potential to be more aggressive, with
higher rates of progression to muscle invasion and even metastasis. Heney and colleagues
have shown that the risk of disease progression to muscle invasion is strongly associated
with tumor grade.™* The risk of progression for Ta tumor was 2%, 11%, and 45% for
grades 1, 2, and 3 respectively. When stratified by stage, tumor grade continues to
correlates with progression and mortality as stage increases. Most subsequent studies also
suggested that grade is a better prognostic indicator of progression and mortality than of
recurrence.'®** However, recurrence is still a significant problem in the management of
superficial bladder cancer. As many as 60-90% of NMIBC will recur if treated by TUR
alone.?® Using 6 clinicopathologic parameters (grade, stage, tumor size, prior recurrence
rate, presence of concomitant CIS, and number of tumors), the probability of recurrence
and progression of NMIBC can be calculated with risk tables provided by the EORTC,
that were developed and based on individual patient data from 2596 patients diagnosed
with  Ta/l tumors who were randomized in seven EORTC trials



(www.eortc.be/tools/bladdercalculator).  In general, patients with NMIBC can be
stratified into low risk disease (solitary, low grade Ta lesion, <3cm), intermediate (>3cm,
multiple, or multi-recurrent low-intermediate grade tumors), and high-risk (high grade
Ta, T1 tumors, or CIS).

3. TURBT

Transurethral resection of bladder tumor (TURBT) is the first and gold standard
treatment option for NMIBC. Complete resection of the tumor should be performed
including all areas of suspected CIS and abnormal areas in the prostatic urethra and
bladder neck. If extensive CIS is present, mapping biopsies should be obtained, and all
visible papillary lesions resected. TURBT should be made sure to include detrusor
muscle (muscularis propria) in the specimen in an attempt to rule out T2 disease and
minimize the risk of under-staging (Grade A). TURBT not only eradicates all visible
tumors, it also provides tissue for pathological analysis and determination of histological
type and grade together with detecting the presence, depth, and type of invasion. The
quality of the initial TURBT specimen is extremely important. ?* Several studies
demonstrate that the quality of the TURBT can be improved using fluorescent
cystoscopy. Integration of fluorescent cystoscopy during TURBT has been shown to
reduce recurrence rates (level 2).2 2 However, false positives with fluorescent
cystoscopy can be increasingly induced by inflammation, recent TUR, or intravesical
instillations. Although fluorescent cystoscopy reduces recurrence rates, it is not certain if
the long-term recurrence-free survival is affected. Furthermore, it is unclear whether
fluorescent cystoscopy improves progression-free and overall survival in patients with
NMIBC. At the present time, the use of combined fluorescent and white light TUR is
optional (Grade C).

4. Second TURBT

Restaging TUR provides more tissue for pathologic examination and better
staging as well as insight into the biology of the disease (level 2). In patients with
T1G3/T1HG, re-TUR upstaged tumors to T2 disease in 49% of patients if muscularis
propria was not present in the specimen compared to 14% upstage if the initial TUR
showed benign muscularis propria.?” Restaging TUR is also associated with better local
control of tumor (level 3). Herr previously reported that 75% of patients who underwent
repeat TURBT in 2 to 6 weeks after initial resection have residual tumor. Forty four
percent of them were found to have T1 or muscle invasive tumor. Furthermore, 17% of
patients who had TURBT of primary cancers actually have histological evidence of
cancer at previous resection site despite a normal cystoscopic examination.?® After 5
years of follow-up in 124 patients, Grimm et al found that 63% of those who underwent a
repeat TURBT had tumor-free bladders compared with 40% of those who did not.?
Similarly, a recent study demonstrated that a restaging TUR improved initial response to
intravesical immunotherapy.”* We recommend that a second TUR should always be
performed 4 to 6 weeks after the initial resection when the initial TUR is incomplete or a
T1 tumor is detected in the absence of muscularis propria in the specimen (Grade A). A
second TUR is also recommended for any high grade tumors or T1 tumors with benign
muscularis propria in the specimen (Grade C). Collectively, removing all residual
tumors in a second therapeutic TURBT allows for more accurate staging, improves



patient selection (and thus response) to BCG therapy, reduces the frequency of
recurrence, and potentially delays tumor progression (level 2).2°

5. Follow-up

All patients are recommended to undergo a cystoscopy at 3 months following TURBT as
cystoscopic findings at 3 months has been shown to be a prognostic factor of recurrence
and progression of disease (Grade A).*® Prospective studies to better refine the
surveillance schedule are sorely needed. Although there is no consensus for surveillance
strategies, our general recommendation is to perform a follow up cystoscopy with urine
cytology (or other urine marker) every 3-4 months for 2 years, then every 6 months for
the second 2 years, then yearly thereafter (Grade B). Patients with a primary, solitary,
low-grade Ta tumor may have less frequent cystoscopic examination (3 and 9 months
then annually thereafter) (level 3). Any recurrence resets the clock in the follow up
schedule. Annual upper tract imaging is recommended for patients with intermediate and
high-risk NMIBC (Grade C).

6. Intravesical Therapy

Intravesical therapy can be either chemotherapy or immunotherapy and is either
therapeutic (treatment of CIS or residual non-visible tumor), prophylactic (prevention of
recurrence and progression of disease) or adjuvant in the immediate postoperative setting.

6.1 Chemotherapy

6.1.1 Single immediate post-operative instillation

High proportion of patients with NMIBC will develop recurrences with a
significant number recurring 3 months following TURBT. Incomplete TUR or tumor cell
implantation post-TUR has been implicated to be responsible for the high recurrences at
3 months. As such, several studies have evaluated the role of a single postoperative
intravesical instillation of chemotherapy. The commonly used intravesical
chemotherapeutic agents are doxorubicin, epirubicin, and mitomycin C (MMC).
Sylvester and associates performed a meta-analysis of seven randomized trials (n=1476)
on the outcome of TUR alone versus TUR plus one immediate postoperative instillation
of intravesical chemotherapy.® Over a median follow-up of 3.4 years, patients who
received one immediate instillation had recurrence rate of 37% compared with 48% of
patients who had TUR alone. The benefit was more pronounced for those with single low
grade papillary tumor compared with patients with multiple tumors. Efficacy of the
immediate postoperative instillation is within 6 hours from time of TUR and significantly
decreases if given beyond 24hrs (level 2).** Immediate postoperative instillation of
chemotherapeutic agent is recommended for all patients with NMIBC after TURBT
(Grade B); patients who are planned to be treated with BCG, the use of an immediate
postoperative instillation of chemotherapy is optional as its benefit in this situation is less
clear (Grade D). Overall, long-term recurrence reduction is similar between the different
chemotherapeutic agents, being in the range of approximately 15%.



The most commonly used intravesical chemotherapeutic agent in Canada is
MMC. Since the molecule has a high molecular weight, absorption and
myelosuppression due to MMC is uncommon. Patients with suspected bladder
perforation should not receive an immediate instillation as severe complications have
been reported in this setting.>*3> Efficacy of MMC is dependent on the concentration at
which the drug is administered. The dose commonly used is 40mg in 40ml of saline or
water (with some using 40mg in 20ml). Recently, Au et al published a phase IlI,
randomized trial that showed superiority and prolonged median time to recurrence with
an ‘optimized” MMC administration which consist of a period of dehydration (no fluids
for 8 hrs prior to treatment), urinary alkalinization, confirmation of complete bladder
drainaggg prior to instillation, and a higher MMC concentration (40mg in 20ml of
water).

6.1.2 Multiple adjuvant instillations

Patients with low grade Ta disease will benefit from induction chemotherapy
followed by maintenance therapy. There are no published trials that directly compared
induction course of MMC to MMC induction with maintenance therapy; however a
current meta-analysis suggests that long-term maintenance therapy enhances the
effectiveness of MMC induction in preventing recurrences.® Two meta-analysis
assessing the impact of intravesical chemotherapy in primary and recurrent NMIBC
demonstrated reduction in recurrences with the use of chemotherapy; the benefit
appeared to be more significant when at least 1-2 years of maintenance therapy was
used.*” ¥ Optimal maintenance dose, schedule, and duration remain unclear. Importantly,
none of the studies incorporated the ‘optimized” administration of MMC which has been
shown to significantly influence the drug’s efficacy in a phase IlI trial. Furthermore,
none of the trials directly compared MMC maintenance therapy to a single immediate
postoperative instillation. Patients with low-risk disease that develop recurrent low-grade
Ta lesions may receive an induction followed by maintenance course of intravesical
chemotherapy (Grade C). Meta-analysis of 22 ranodmized, prospective studies
evaluating the role of intravesical chemotherapy for NMIBC did not show any benefit in
reduction of progression rates compared to TURBT alone (level 1).*° Intravesical
gemcitabine and docetaxel have been studied but there is insufficient evidence to support
its superiority over the currently used intravesical chemotherapeutic agents.

6.2 Immunotherapy
6.2.1 BCG

The US Food and Drug Administration approved BCG for the treatment of CIS of
the bladder in 1990. Since then, BCG immunotherapy has emerged as the standard
against which all new therapies are compared. Six controlled trials carried out from 1985
— 1996 showed that BCG decreases recurrence rates from 67 to 29%.°° Six meta-
analyses compared BCG with intravesical chemotherapy; all of them except one *
showed superiority of BCG over chemotherapy in terms of decreasing recurrence.*’>?
BCG following TUR s superior to TUR alone or TUR plus intravesical chemotherapy in
decreasing recurrences, particularly in patients with high-risk disease (level 1).



BCG is the only intravesical agent that have been shown to affect tumor
progression in several randomized trials (level 1).*> **°3 Herr et al evaluated 86 patients
with high risk superficial cancer and showed that the disease progression and mortality
rates in patients treated with BCG decreased from 35 to 28% and 32 to 14%,
respectively.> This apparent advantage is less significant over long term follow up at 15
years.* Among several series, BCG induces a complete response rate to CIS in over
70%.% In a recent meta-analysis involving 24 randomized trials on 4,863 patients treated
with TUR plus intravesical BCG, TUR alone or TUR plus treatment other than BCG,
Sylvester et al demonstrated a statistically significant decrease in progression rates (27%
reduction) for patients who received BCG compared with the control group (9.8% versus
13.8% respectively).® A subset analysis demonstrated that the reduction in progression
rate was significant only when BCG maintenance was administered. In 2005, Sylvester
and colleagues reported their analysis on 12 different randomized trials that included
patients with CIS. They compared BCG with different intravesical chemotherapy
regimens.”® There was 68% versus 48% complete response rate with BCG versus
chemotherapy respectively. The overall disease free rates over a median follow up of
3.75 years were 51% versus 27% for BCG versus chemotherapy respectively. Similarly,
another meta-analyses of 9 randomized trials showed similar results.”* Takenaka and
colleagues found that the overall response rate to BCG in patients with primary,
concomitant, or secondary CIS was 86.6%, with a 5 year progression free survival rate of
78.5%°". The majority of recurrences or progression occur within the first 5 years.*®
BCG is the standard of care following TUR for high-risk NMIBC (Grade A). Patients
with intermediate risk NMIBC are recommended to receive either intravesical induction
course with chemotherapy or BCG followed by maintenance (Grade B). Patients with
NMIBC who fail intravesical chemotherapy may benefit from BCG induction and
maintenance (Grade B).

6.2.2 Treatment schedule

BCG is given after 2-4 weeks following TURBT to avoid systemic side effects.
Treatment schedules have not been established, but there is a universal agreement that 6
weekly induction only is not enough.”® A second induction has been shown to have
additional benefit of approximately 25% when used for prophylaxis and 30% when used
for CIS (level 3).*> ® However, there is sufficient evidence that BCG maintenance in
addition to induction confers reductions in both recurrence and progression (level 1).
Lamm and associates randomized patients with intermediate/high risk NMIBC to receive
6 weekly inductions with BCG versus 6 weekly inductions followed by maintenance (3
weekly cycles at 3 months and 6 months then every 6 months up to 36 months).* Patients
receiving maintenance compared to those who did not showed improved median
recurrence-free and progression-free survival. In a meta-analysis of 24 trials with 4863
patients, Sylvester et al showed a proven superiority of BCG over intravesical
chemotherapy.®® Progression-free survival was improved only in the patients that
received maintenance BCG. Similarly, Bohle and colleagues had similar conclusions in
their meta-analysis of 9 trials where 1328 patients with NMIBC treated with adjuvant
MMC were compared to 1421 patients treated with adjuvant BCG.*" ** With a median
follow up of 26 months, recurrence and progression rates were 46.4% versus 38.6% and
9.4% versus 7.7%, respectively (p = 0.08, Odds Ratio = 0.77). When only trials using



maintenance were included (5 trials), the difference was significant (p = 0.02, Odds Ratio
= 0.66). The authors concluded that at least 1 year of maintenance BCG was required to
show superiority of BCG over chemotherapy in decreasing recurrence or progression.
The optimal BCG maintenance schedule has not been determined. We recommend that
all patients planned to undergo BCG therapy to receive a 6 week induction course
followed by the Lamm maintenance protocol, if tolerated (Grade B). Several European
studies have demonstrated that BCG can be reduced to 1/3-1/4 with a reduction in
toxicity but comparable efficacy. ** ®* % However, Morales et al have shown that dose
reduction is associated with decreased efficacy in North American patients,
hypothesizing that a lower immune response may be induced in patients who do not have
previous exposure or inoculation with tuberculosis. As such, we recommend a full dose
of BCG to be given to patients who can tolerate intravesical therapy, particularly in high-
risk NMIBC with dose reduction reserved for tolerance issues (Grade B).

6.3 BCG failure

BCG failure is defined as the presence of high grade NMIBC at 6 months from time of
TURBT (or at 3 months if the initial tumor is T1G3/T1HG) or any worsening of the
disease (higher grade, stage or # of recurrences, or appearance of CIS) while on BCG
therapy despite initial response to BCG (level 2).** In patients with NMIBC treated with
an induction course of BCG (without maintenance) and then later developed recurrence
of disease, a second induction course may achieve up to 30-50% response rates.®® ¢
Beyond 2 induction courses with BCG is not recommended as there is a 7% actuarial risk
of progression with each additional course.®® Patients with high-risk NMIBC who fail
BCG, the option of radical cystectomy should be recommended and discussed with the
patient (Grade B). Herr et al compared outcome of patients with NMIBC who received a
radical cystectomy due to recurrence of disease within 2 years from initial BCG therapy
with patients who received radical surgery after 2 years; early radical cystectomy was
associated with significantly improved survival in patients with non-muscle invasive
recurrence as well as muscle-invasive recurrrence.” After BCG failure, second line
intravesical therapy with combined low-dose BCG and interferon alpha 2b (induction
followed maintenance therapy) is a viable option with lower toxicity but may be
associated with significant oncologic risk (level 3). In a recent large multicenter phase 11
trial, 467 BCG failure patients receiving low dose BCG and interferon alpha 2b in
parallel with 536 BCG naive patients receiving standard dose BCG with interferon alpha
2b.%® After a median follow-up of 24 months, 45% of the BCG failure patients and 59%
of BCG naive patients were disease-free.® Immediate radical cystectomy may be offered
upfront in patients with TLG3/T1HG tumors, high grade tumors with concomitant CIS, or
multiple recurrent high-grade tumors (Grade C).

6.4 Device-assisted therapy

Several studies have evaluated the efficacy of device-assisted therapy in the treatment of
patients with NMIBC. Two studies have demonstrated that patients with
intermediate/high risk NMIBC treated with MMC combined with hyperthermia
(thermochemotherapy) had significantly prolonged recurrence-free survival compared to
those treated with MMC alone.?* ™ Another phase 111 studies demonstrated improved
recurrence and progression rates in 108 patients with T1 disease treated with sequential



BCG and MMC/electromotive drug administration compared to BCG alone.”*  Until
more studies are completed to further evaluate device-assisted therapies as first and
second line treatment, no recommendations are possible at the present time.
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