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Overview of Superficial Bladder Cancer

Thor S. Sawzcuk, MD

Epidemiology and Risk Factors

Bladder cancer is the fourth most common malignancy
in men and the tenth most common in women."* The
American Cancer Society estimates that in 2002, there
will be 56,500 new cases of bladder cancer, of which
73% (41,500) will be in men. In addition, bladder cancer
will cause an estimated 12,600 deaths in the United
States in 2002.' Lifetime risk varies by gender and race,
such that white men have the highest risk (2.8%) and
black women the lowest (0.6%).’ Incidence is higher in
the Northeast United States than in the West, which is
not accounted for by differences in smoking, diet, or
other lifestyle factors.*

Cigarette smoking is currently the single most important
risk factor contributing to the development of bladder
cancer. Risk of bladder cancer increases two- to fourfold
among smokers, and declines, but does not return to
baseline, on smoking cessation. Other risk factors include
exposure to environmental carcinogens (eg, aromatic
amines), chemotherapy with cyclophosphamide, and
pelvic radiation. Occupations with the greatest risk of
exposure include textile workers, dye workers, tire and
rubber workers, leather workers, bootblacks, painters,
truck drivers, drill press operators, chemical workers,
petroleum workers, and hairdressers. Fluid consumption
may be an important modifiable risk factor, as one
report found that men who drink at least six cups of
water a day cut their risk of bladder cancer in half,
compared with men who drink less than one cup a day.’

Pathology

In the United States, transitional cell carcinoma (TCC)
accounts for over 90% of bladder cancer. Of these, 70%
are “superficial” (non-muscle-invasive) cancers. Super-
ficial TCC has a high rate of recurrence (50%-70%) and
may progress to invasive disease, which is then asso-
ciated with higher rates of morbidity and mortality.°®

Squamous cell carcinoma (SCC) accounts for only 5%
of bladder cancer cases in the United States, and it is
usually associated with chronic cystitis resulting from
urinary calculi, long-term indwelling catheters, or
bladder diverticula. Adenocarcinoma of the bladder
accounts for only 0.5% to 2% of bladder cancers and is
usually of urachal origin.®

Grading and Staging of Bladder Cancer

The American Joint Committee on Cancer TNM staging
of bladder cancer, as of 1998,” is shown in Figure 1. The
focus of this monograph is superficial bladder cancer,
including:

e Ta lesions: papillary tumors confined to the mucosa,
which account for about 70% of superficial TCCs.
They are usually low grade, with low rates of
progressive disease.®

e Carcinoma in situ (CIS or Tis): nonexophytic or “flat”
lesions confined to the urothelium. These lesions,
which are frequently multifocal, are often not visible
by cystoscopy, and can occur alone or in conjunction
with papillary lesions. Tis lesions are, by definition,
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Figure 1. TNM Staging of Bladder Cancer’

high grade, and are associated with high recurrence
rates, a high likelihood of invasion, and a substantial
risk of cause-specific death.®

e T1 lesions: papillary or nodular tumors that have
invaded the lamina propria. These tumors are more
aggressive, with a greater likelihood of progression
than Ta tumors. T1 tumors can be further subdivided
into T1a (tumors not involving the muscularis
mucosa) and T1b/T1c (tumors with deeper invasion
to the muscularis mucosa or beyond).®

A number of different systems have been proposed
for grading papillary tumors.*" Under the most recent
grading system, developed by the WHO and the
International Society of Urological Pathology,"
urothelial neoplasms are grouped into the following
four categories:

e Urothelial papillomas: discrete papillary growth with
a central fibrovascular core lined by urothelium of
normal thickness and cytology; no architectural or
cytologic atypia

e Papillary urothelial neoplasm of low malignant
potential (equivalent to WHO grade I°): orderly arrange-
ment of cells within papillae, with minimal architec-
tural or nuclear atypia, irrespective of cell thickness;
lesions are generally thick with enlarged nuclei;
mitoses are infrequent and limited to basal layer

e Papillary urothelial carcinoma, low grade (equivalent
to WHO grade I®): overall orderly appearance with
moderately altered architectural/cytologic features;
definite cytologic atypia; mitoses are infrequent,
usually occur in lower half, and may be observed
at any level of urothelium

e Papillary urothelial carcinoma, high grade (equivalent
to WHO grades II and III®): totally disorderly appear-
ance at low maghnification; marked architectural and
cytologic abnormalities; mitoses frequently seen at all
levels of urothelium

Natural History

Important endpoints in the natural history of bladder
cancer include recurrence, progression, and survival.
Recurrence is defined as appearance of tumors of the
same stage and grade as the primary tumor. Recurrence
is common (60%-90%), and while not life threatening,
impacts on quality of life as a result of the need for
frequent surveillance and cystoscopy, as well as intra-
vesical therapy. Progression is defined as the develop-
ment of higher grade tumors with muscle invasion or



metastatic disease, and is associated with an increased
risk of death. Survival, both progression-free and
overall, is the most important endpoint to consider in
the natural history and in clinical trials of various
interventions for bladder cancer.®

Superficial bladder cancer comprises a heterogeneous
group of tumors with varying natural histories. Prog-
nostic factors that predict recurrence or progression
include stage, grade, presence of CIS, tumor size >5 cm,
multiple (>3) tumors, tumor structure (papillary or
sessile), age >50 years, and male gender. Of these, the
most important are disease stage, grade, and number of
tumors, which have been used to stratify patients into
low-, intermediate-, and high-risk groups with defined
risks of progression, mortality, and recurrence (Table 1)."
Stratification of patients into risk groups can potentially
influence the development of risk-group based treatment.”

The accumulation of multiple genetic defects over time
is related to the severity of disease. Loss of chromosome
5q is associated with dysplasia and often precedes
invasion of the lamina propria. Subsequent loss of
chromosomes 11p and 17p, as well as mutations in p53,
are associated with muscle and lymphatic invasion,
which can lead to systemic metastasis. Positive p53
staining following BCG may also be predictive of poor
outcome." The number of genetic defects is more
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relevant in terms of progression to metastasis than is
the order in which these defects appear.

Conclusion

Urinary bladder cancer is a common malignancy in the
United States, accounting for considerable morbidity and
mortality, particularly among men. Cigarette smoking is
the most common risk factor. TCC accounts for over 90%
of bladder cancer cases, of which 70% are superficial.
Superficial TCC has a high rate of recurrence (50%-70%)
and may progress to invasive disease, which is associated
with higher rates of morbidity and mortality. Patients at
greatest risk for recurrence, progression, and mortality
include those with T1 tumors (especially if high-grade or
multiple tumors), high-grade Ta tumors, or CIS.

Table 1. Primary Superficial Bladder Cancer Risk Groups.*
Low Risk

« Grade |, stage Ta disease

« Single grade |, stage T1 tumor

Recurrence 37%, progression 0%, mortality 0%

Intermediate Risk
= Multiple grade |, stage T1 tumors
« Grade I, stage Ta disease
« Single grade I, stage T1 tumor
Recurrence 45%, progression 1.8%, mortality 0.73%

High Risk
= Multiple grade Il, stage T1 tumors
« Grade I, stage Ta or T1 disease

« Carcinoma in situ
Recurrence 54%, progression 15%, mortality 9.5%

14. Ick K, Schultz M, Stout P, Fan K. Significance of p53 overexpression in urinary bladder transitional cell carcinoma in situ before and after bacillus Di agnostic and

Calmette-Guérin treatment. Urology. 1997;49:541-547.

Diagnosis of Superficial Bladder Cancer

Craig D. Zippe, MD

Hematuria is the most common sign of bladder cancer,
with about 80% of transitional cell carcinomas (TCCs)
being diagnosed with either gross or microscopic
hematuria. Some patients, particularly those with
carcinoma in situ (CIS), will have symptoms of bladder
irritability, including urinary frequency, urgency, and
dysuria.' Patients with hematuria and those with
persistent symptoms should receive a thorough
evaluation for bladder cancer.

Treatment Issues

Determining the Clinical Significance in Superficial
of Hematuria

Although the majority of patients with bladder cancer
have hematuria, most patients with hematuria will not
have bladder cancer. About 15% with gross painless
hematuria will have bladder cancer,* and 2% to 22% 3
with microscopic hematuria will have a malignancy.’
Hematuria is a common sign of many benign condi-
tions, including urinary tract stones and inflammatory
disorders. Hematuria may also be a predictor of bladder
cancer, preceding diagnosis by as much as 5 to 6 years.

Bladder Cancer
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Evaluation for bladder cancer is warranted if more than
three to five red blood cells per high-power field is a
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persistent finding on microscopic evaluation. A bladder
cancer workup is indicated for any hematuria, unless an
alternate cause of hematuria is clearly present (eg, cystitis
in a young woman, known glomerulopathy).' In evalu-
ating patients with hematuria, it is necessary to assess the
entire urinary tract. Because no single imaging technique
reliably detects most bladder cancers, multiple diagnostic
techniques are needed (eg, upper tract imaging, cysto-
scopy, cytology). Figure 1 summarizes the American
Urological Association’s Best Practice Policy Recom-
mendations regarding evaluation of asymptomatic
microscopic hematuria.’

Cystoscopy

Cystoscopy is the gold standard for diagnosis of bladder
cancer since it allows complete visualization of the
urethral and bladder mucosa. Lesions visualized during
cystoscopy are biopsied and/or resected. Disadvantages
of rigid cystoscopy include its invasiveness, requirement
for anesthesia, and postoperative discomfort. With fiber-
optic flexible instruments, outpatient cystoscopy with
minimal patient discomfort using topical intraurethral
anesthesia can be performed. The standard schedule for
cystoscopic surveillance (ie, every 3-4 months) has not
been clinically validated.

Cystoscopy is 73% sensitive and 51% specific in diag-
nosing bladder cancer. Investigational studies have
suggested that sensitivity can be improved to 97% with
intravesical instillation of 5-aminolevulinic acid, which
induces porphyrin fluorescence, prior to cystoscopy, and
use of a violet light from a krypton ion laser (wave-
length 406.7 nm).*

Low Risk* High Risk
| |
Complete Eval. (Upper Tract

Upper Tract Imaging
Imaging, Cytology, Cystoscopy)
|

Cytology Cystoscopy .
I | |
. |
i Atg’f'cal‘ + — Treat Urinalysis, Blood Pressure,
Sugsrdiens Consider — Cytology| at 6, 12, 24,|36 mo
Cystoscopy — — Persistent Gross Hematuria,
| . Hematuria, Abnormal
+— Treat Negative for Hypertension, Cytology,
3 Years: Proteinuria, lIrritative Voiding
No Further Glomerular Symptoms
Monitoring Bleeding: Without
Evaluate for Infection:
Primary Repeat

Renal Disease Complete Eval.

*Low risk = age <40 years, no smoking history, no history of chemical
exposure, no irritative voiding symptoms, no history of gross hematuria,
and no history of urologic disorder or disease.

Figure 1. Urologic Evaluation of Asymptomatic Microscopic Hematuria.
Adapted from: Urology, Vol 57, Grossfeld GD, Wolf JS, Litwin MS, et al.
Evaluation of asymptomatic microscopic hematuria in adults: the American
Urological Association best practice policy recommendations. Part Il, pp 604-
610, Copyright @ 2001, with permission from Elsevier Science.

Cytology

Urine cytology is a noninvasive, tumor-specific
marker test used as an adjunct to cystoscopy. A
positive urine cytology is highly predictive of TCC,
even in patients with normal cystoscopy findings,
because malignant cells may appear in the urine
before lesions become visible. The major role of urine
cytology is in detecting high-grade tumors and CIS,
the latter of which is often difficult to visualize
cystoscopically.

Table 1. Urine Tests for Detecting TCC.

Test N Sensitivity Specificity
Cytology* 906 49% 96%
NMP-22* 1031 1% 75%
BTA* om 44% 78%
BTA stat®* 770 66% 70%
BTA TRAK®* 216 2% 75%
FDP* 322 79% 81%
ImmunoCyt™* 264 86% 79%
UroVysion™* 265 81% 96%
Telomerase 156 1% 88%
Quanticyt 341 52% 82%
FISH 40 73% 100%
Flow cytometry 206 59% 84%
Lewis X antigen 260 80% 86%
Hyaluronic acid 144 92% 93%
Hyaluronidase 139 100% 89%

Adapted with permission from EI-Gabry EA, Strup SE, Gomella LG. Superficial
Bladder Cancer—Current Treatment Modalities and Future Directions. Parts | &
I, AUA Update Series #20. Houston, Tex: American Urological Association,
Office of Education; 2000. *FDA approved.

Table 2. Bladder Cancer Prognostic Biomarkers.”

Growth factors
— EGF, TGF, FGF, VEGF

Angiogenesis and inhibitors

e Tumor-related antigens
— M344, 19A211, T138

Proliferating antigens

— Ki-67, PCNA — Thrombospondin-1,
« Blood group antigens angiostatin
— ABH, Lewis = Cell cycle proteins
= Oncogenes — P53, pRB, cyclins, p21
— c-ras, mdm2, c-erbB2, = Apoptosis pathway
c-myc, c-jun — bel-2/BAX ratio

— Increase bc/-2: immortalized
— Increase BAX: apoptosis

Cellular adhesion molecules
— E-cadherin, integrins
DNA ploidy

- ICM, LSCM, FISH, FLOW

Voided urine cytology has a sensitivity of 35% to 40%
and a specificity of 90% to 95%.” Sensitivity can be
improved when three voided specimens are obtained

on 3 separate days. Urine cytology is most accurate in
high-grade tumors, but has poor sensitivity in detecting
low-grade tumors, the cells of which more closely
resemble normal urothelium. It is most helpful in
diagnosis and follow-up of CIS or high-grade T1 or

Ta tumors.

Radiologic Imaging

Intravenous pyelography (IVP) with or without con-
comitant retrograde pyelography outlines the upper
urinary tract. It is less sensitive in the bladder. Malig-
nant disease should be suspected if radiolucent filling
defects are observed in the calyces, renal pelvis, ureter,
or bladder, or if unexplained hydronephrosis or non-
function is present.’

Ultrasonography detects and determines the nature of a
renal mass, and identifies upper urinary tract stones or
hydronephrosis, but is inadequate for detecting filling
defects consistent with TCC in the urothelium.'

CT may be useful in the initial evaluation of hematuria,
being more sensitive than IVP for detecting small renal
masses, small urinary calculi (on noncontrast images),
and nonurologic disease processes. The main disadvan-
tage of CT is the inability to visualize small (<1 c¢m)
urothelial lesions.'

Tumor Markers

Cystoscopy, cytology, and urinalysis together do not
detect 100% of all bladder cancers. This, coupled with a
desire to avoid the need for frequent cystoscopy to
detect recurrences, has led to the investigation of new



urine-based bladder cancer tests and various tumor
markers to aid in the detection and monitoring of
bladder cancer.

still influence clinical practice. With a negative result, a
less aggressive workup may be warranted, with either
no cystoscopy, delayed cystoscopy, or cystoscopy under
local anesthesia. A positive result might trigger a more
aggressive evaluation, including an earlier and more
thorough cystoscopy under general anesthesia, and
evaluation of the upper urinary tracts.

Most urine-based bladder cancer tests have higher
sensitivity than cytology but low specificity (Table 1).®
High rates of false-positive results have limited their
use as single markers. Their role in the detection and
monitoring of patients with bladder cancer is under
evaluation. Several of these markers (indicated with
an *) are currently approved by the US Food and
Drug Administration (FDA).>'

Conclusion

Patients with persistent macro- or microscopic
hematuria should be evaluated for urothelial cancer.
Multiple diagnostic modalities are necessary, including
cystoscopy, cytology, and urinalysis, which, together,
still will not detect all cases of bladder cancer.
Radiologic imaging (eg, IVP or CT) is necessary for
evaluation of the upper urinary tract. Bladder cancer
biomarkers, although not a replacement for cytology,
may serve in an adjuvant role.

Identification of bladder cancer prognostic biomarkers is
an area of active research. Some of the biomarkers
currently under investigation are shown in Table 2.
None of these has been approved by the FDA.°

Currently, no single tumor marker can replace
cystoscopy. However, bladder cancer marker results may
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Surgical Modalities in the Treatment
of Bladder Cancer

Craig D. Zippe, MD

Transurethral resection (TUR) of all visible lesions is the
standard initial treatment of superficial bladder cancer.
TUR removes the tumor and allows for pathologic
analysis of the resected specimen, establishing the
diagnosis and providing important information about
the tumor grade and depth of bladder invasion. Other
surgical/nonpharmacologic treatment approaches
include laser treatment and photodynamic therapy,
which are therapeutic but less commonly used as initial
therapy because they do not supply grading and staging
information. High risk for progressive disease, or failure
of conservative approaches (in conjunction with intra-
vesical pharmacologic therapy) should prompt consid-
eration of cystectomy.

Transurethral Resection

During TUR, the primary lesion is completely resected
with an electrosurgical loop and sent for pathologic
analysis. A separate sampling of the tumor base
determines whether the tumor has been completely
removed and whether there is invasive disease.

During TUR, areas of mucosa away from the primary

lesion should be biopsied and examined for carcinoma
in situ (CIS). Transurethral prostatic sampling should be
performed to rule out CIS of the prostatic urethra or
ducts, particularly for patients who may be candidates
for orthotopic urinary diversion.

Laser and Photodynamic Therapy

Laser therapy, most commonly with the neodymium:
yttrium-aluminum-garnet laser with an end-fire
noncontact fiber, can be used for tumor ablation, but
does not allow for pathologic analysis. Thus, it is more
commonly reserved for treatment of recurrences so that
pathologic analysis can be performed on the initial
tumor. Advantages compared with TUR include minimal
bleeding, use of flexible cystoscopes, and less post-
operative bladder irritation.

Diagnostic and

Treatment Issues
in Superficial

Photodynamic therapy uses a photosensitizer Bladder Cancer

(a hematoporphyrin preparation) to enhance the
photosensitization of cancerous cells to subsequent
administration of light therapy. The photosensitizing
drug can be instilled intravesically before light
administration. The whole bladder is illuminated for
12 to 20 minutes via laser light with an optical fiber
passed through a standard cystoscope, with the
patient under general or modified local anesthesia.’
Photodynamic therapy’s most common use is for
patients who do not respond to intravesical therapy.
It is more effective for small than for large tumors.

Monograph




Clinical Recommendations

Currently, BCG/interferon therapy is considered
investigational. It appears that the most appropriate
candidates for first-line BCG/interferon therapy may
be patients with high-risk bladder cancer (eg, T1
grade III or multifocal CIS), who are likely to receive
only a single course of intravesical therapy prior to
cystectomy. Combination therapy may also be indi-
cated for patients with CIS or multifocal stage Ta
grade II-III TCC who have failed a course of BCG.

In addition, BCG/interferon may be appropriate for
patients who fail two courses of BCG induction
therapy but are not yet considered appropriate
candidates for cystectomy.

Optimal doses of BCG and interferon have not yet
been determined. Table 2 provides the dosing
protocol used by O'Donnell et al in their studies

of BCG/interferon. For BCG/interferon combination
therapy, only the powder formulation of interferon
should be used, since the solvent in the pre-mixed
form contains bacteriostatic preservatives that could
render BCG inactive. The interferon powder should be
reconstituted in accordance with the manufacturer’s
instructions. BCG and interferon should then be
combined and administered together at the doses
described in Figure 2.

Cystoscopic evaluation should be staggered with the
induction and maintenance cycles of BCG/interferon
so that 4 to 6 weeks elapse after each treatment
before cystoscopy is performed.

The precautions and patient instructions necessary in
administering BCG/interferon are similar to those
described for BCG monotherapy. The strategies for
managing BCG side effects are also applicable.

Conclusion

Preclinical and clinical data suggest that BCG and
interferon alfa have complementary and potentially
synergistic immunomodulatory and antitumor activity.
Both enhance the Tul cellular immune response and
potentiate interferon-y production. Open-label trials
have demonstrated combination therapy to be well
tolerated and to allow BCG dose reduction without
compromising antitumor efficacy in patients with
superficial bladder cancer. Moreover, BCG/interferon
alfa appears safe and effective in patients with prior

Prior BCG Failures
Induction: 1/3-dose BCG +
50 mIU IFN QW
X 6 wk**

BCG Naive
Induction: Full-dose BCG +
50 mIU IFN* QW
X 6 wk*

~6 wk after last induction dose:
cystoscopy, biopsy, cytology

'

Disease free?

YES NO

Reinduction (if candidate for
continued immunotherapy)

1/10-dose BCG + 100 mIU IFN¥
QW x 6 wk*

Maintenance Therapy
3 weekly miniseries

For each series
Dose 1: 1/3-dose BCG +

50 mIU IFN* Cystoscopy ~6 wk after
Doses 2 & 3: 1/10-dose last dose
BCG + 50 mIU IFN* 7
Schedule (after induction);
includes quarterly cystoscopy
3mo Series A
Cysto. x 2 YES NO
9 mo Series B Maintenance Cystectomy,
Cysto.x2 Therapy if appropriate
15 mo Series C 3 weekly miniseries
‘ For each series
All 3 doses:
Recurrence 1/10-dose BCG +
during < 50 mlU IFN#
maintenance?
Schedule: same
as for maintenance
after induction

NO YES

Stop BCG/IFN;
Cystectomy, if appropriate

Complete
maintenance
schedule; continue
monitoring for
recurrence post-Tx

The combination of BCG and interferon alfa-2b is considered investigational
therapy.

*8 weeks of induction therapy was given in the initial half of the study, but later
administrations were associated with an increased rate of side effects without
obvious additional clinical benefit. +1/3 of an 81-mg vial of Connaught strain
BCG equal to 27 mg diluted in 50 cc buffered saline, in which 1 cc of freshly
reconstituted 50 mIU interferon is added. *BCG dose may be reduced in
gradations of 1/3 (to 1/10, 1/30, or 1/100) as necessary for treatment intolerance
by reducing the amount of BCG concentrate delivered into the standard 50 cc
buffered saline volume. IFN dose should be increased to 100 mIU. Treatment
delays up to 2 weeks are also permitted.

Figure 2. BCG/Interferon Dosing Algorithm. Adapted from O’Donnell MA,
et al*® with updates courtesy of Michael A. 0’Donnell, MD.

BCG failure, even in those who are considered “BCG

refractory” (ie, those who had recurrence within

6 months of treatment) and those who have already

failed at least two courses of BCG. Current investiga-
tions are focused on BCG-naive patients.
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Summary

most cases by intravesical immunotherapy. Perioperative
administration of mitomycin C is a recent approach that
may also improve outcomes. Bacillus Calmette-Guérin
(BCG) induction and maintenance therapy is considered
the gold standard for intravesical immunotherapy, but its
toxicity and high rates of recurrence indicate the need
for alternative treatments. Recent investigations have
shown that when BCG and interferon are combined,
they have potentially synergistic activity and increased
efficacy. This combination has been well tolerated and

Bladder cancer is a major health concern, resulting in
considerable morbidity and mortality, particularly in
men. This common malignancy is caused primarily by
cigarette smoking and exposure to environmental car-
cinogens. Superficial (non-muscle-invasive) bladder
cancer comprises a heterogeneous group of tumors with
varying prognoses. Tumors with the greatest risk of re-
currence, progression, and mortality include stage T1
12 tumors, carcinoma in situ, and high-grade Ta tumors.
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Hematuria (micro- or macroscopic) is the most common
sign and should prompt an evaluation with cystoscopy,
cytology, urinalysis, and radiologic imaging. Bladder

cancer biomarkers may provide additional information.

Initial treatment for superficial bladder cancer consists of
transurethral resection of the bladder tumor, followed in

may allow for lower doses of BCG to be used, particu-
larly in patients with previous BCG exposure who are at
the greatest risk for toxicity. Randomized phase III trials
comparing BCG/interferon with BCG monotherapy are
underway, and reports from phase II studies of
BCG/interferon are promising.



