Screening for Bladder Cancer: A Brief
Evidence Update for the U.S. Preventive

Services Task Force

Epidemiology

The incidence of bladder cancer in the United
States in the year 2000 was approximately 21 per
100,000 persons.” The American Cancer Society
estimates that 60,240 new cases of bladder cancer
will be diagnosed in the United States during 2004
(about 44,640 men and 15,600 women), and about
12,710 people will die of the disease (about 8,780
men and 3,930 women).? Bladder cancer occurs
primarily in men older than 60 and roughly twice
as frequently in white men as in black men.? Men
are 2.5 times more likely to be diagnosed with
bladder cancer than women; age-adjusted mortality
rates from bladder cancer are similarly higher for
men than for women.

Cigarette smoking is the greatest environmental
risk factor for bladder cancer. Cigarette smokers are
4 to 7 times more likely to develop bladder cancer
than nonsmokers.” Occupational exposures to
chemicals (aromatic amines) used in dry cleaning
facilities and the production of dyes, paper, rope
and twine, and apparel have been associated with
increased risk for bladder cancer. Other industrial
exposures implicated as risk factors for developing
bladder cancer include combustion gases and soot
from coal, chlorinated aliphatic hydrocarbons, and
chlorination by-products in heated water.’

Bladder cancer is a heterogeneous condition.
More than 50% of bladder cancers are low-grade
and superficial at diagnosis. Although these cancers
recur frequently after treatment, they rarely invade
muscle and rarely cause clinically significant
morbidity or mortality.*”* The natural history of
untreated bladder cancer is unclear; it is estimated
that about 50% of high-grade superficial bladder
cancers eventually invade muscle.” People with
high-grade cancer that has invaded muscle by the
time of detection have a poor prognosis. The
effectiveness of treatment for those with high-grade
bladder cancer is uncertain."” The variability in the
natural history of bladder cancer and the low
prevalence of asymptomatic bladder cancer in the
general population present problems in evaluating
the effectiveness of screening for this disease.

Methodology

We employed a general search strategy, limited
to the English language and the years 1994 to
2002, to search MEDLINE using bladder neoplasms
as an “exploded” MeSH term. We combined
bladder neoplasms separately with mass screening,
which yielded 28 citations, and with meta-analysis,
which yielded 23 citations. We then combined
bladder neoplasms with therapeutics/treatment (1,984
citations) and combined those results with outcome,
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which yielded 189 citations. Finally, we combined
bladder neoplasms with randomized controlled trial

and then combined those results with single-blind
or double-blind method, which yielded another

189 citations.

We performed a separate search for 2 new
bladder tumor markers, NMP22 (nuclear matrix
protein 22) and BTA (bladder tumor antigen). We
used tumor markers, sensitivity and specificity, and
antigens, neoplasm as “exploded” MeSH terms and

combined them with NMP22, yielding 22 citations.

Two reviewers independently analyzed all
citations and culled abstracts that fit eligibility
criteria for assessment. Two independent reviewers
then obtained full text articles of potentially
suitable abstracts and excluded those not meeting
eligibility criteria.

Key Questions and Results

1. Is there direct evidence that
screening for bladder cancer reduces
morbidity or mortality?

We found no high-quality direct evidence
addressing the effectiveness of screening for bladder
cancer on morbidity or mortality from that disease.

Two cohort studies addressed this question
but provided insufficient evidence to judge
the effectiveness of screening. Messing et al'!
investigated the ability of repetitive hematuria
home screening with a chemical reagent strip to
effect earlier detection and reduce bladder cancer
mortality. The investigators found that only 1 of
21 (4.8%) men from primary care clinics whose
bladder cancers were detected by hematuria
screening had muscle invasive cancer (stage T2 or
greater) compared with 122 of 511 (23.9%) men
with bladder cancer as reported to the state cancer
registry. In addition, 16.4% of the patients from
the cancer registry with bladder cancer died of
bladder cancer within 2 years, while none of the
study patients whose cancer was detected through
screening died during that time (2 = 0.025). These

differences, however, could have been caused by
several factors other than screening: the small
number of bladder cancers in the screened group,
differences between the men in the comparison
groups, and lead-time bias or length-biased sampling.

In the second cohort study, Mayfield et al”
reported the outcomes of 16 men whose bladder
cancers were detected in a community screening
project. Initially, all these cancers were superficial
and were treated routinely. Among 7 men with
well-differentiated tumors, none progressed to
muscle-invasive disease after 7 years of follow-up.
Among the 9 men with higher grade cancer at
diagnosis, 3 died of bladder cancer within 7 years,
and 2 others progressed to muscle-invasive disease.
Conclusions from this study are limited by the
small number of cancers and the lack of a control
group to provide information about bladder cancer
outcomes in the absence of screening.

2. What are the accuracy and reliability
of feasible screening tests for bladder
cancer?

Several studies examined the accuracy of
hematuria, bladder tumor antigen, NMP22 urinary
enzyme immunoassay, and urine cytology.”™" All
had important flaws, especially involving screening
patients from urology clinics (as opposed to average
risk populations from primary care clinics) or not
applying “gold standard” tests (cystoscopy with or
without biopsy) to those who screened negative
for bladder cancer. As a result, these studies do not
provide high-quality evidence about the accuracy
of screening tests in the general primary care
population.™

3. Does treatment of early-stage
bladder cancer reduce morbidity and
mortality from this disease?

We found no high-quality studies that compared
health outcomes in treated and untreated groups
for the early-stage bladder cancers that would be
detected by screening. Since these cancers may or
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may not progress to clinically significant morbidity
or mortality, such direct comparisons of treated and
untreated groups are necessary.

Summary
We found no high-quality direct evidence

addressing the effectiveness of screening for bladder
cancer on morbidity or mortality from that disease.
We found no studies on the accuracy and reliability
of screening tests for bladder cancer that allow us
to accurately determine the sensitivity or specificity
of screening in the general primary care population.
We found no high-quality trials that compared
health outcomes in treated and untreated groups
with the type of bladder cancer that would be
detected by screening.

Recommendations of Others

No major organization recommends screening
for bladder cancer in asymptomatic adults. The
Canadian Task Force on Preventive Health Care
recommends against routine screening in
asymptomatic individuals and concludes that there
is insufficient evidence for or against screening in
specific high-risk groups.”” The American Academy
of Family Physicians recommends against screening
for bladder cancer in asymptomatic persons using
microscopic or dipstick urinalysis.”
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