Screening for Bladder Cancer in High-Risk
Groups: Delineation of the Problem

Paul A. Schulte, PhD

Since 1896, various exogenous chemicals and occupations
have been identified as risk factors for bladder cancer. The
aromatic amines are among the most notable chemicals. To
date, numerous groups of workers and, in some cases, com-
munity residents, who are at increased risk of bladder cancer
have come to the attention of health officials and have sought
guidance concerning screening for bladder cancer. Most of
these persons are asymptomatic, but they may not have at-
tained the average length of preclinical latency for aromatic
amine-induced cancer. Although the principal public health
strategy for combatting occupational exposure to carcinogens
is primary prevention, screening is another strategy that can
be used for those already exposed to known or suspected
carcinogens. Screening also can be used to assess whether or
not environmental controls are needed or need to be improved.
For more than a decade the question of screening has been
problematic with regard to occupational groups where known
exposures have been documented. The question facing govern-
ment, labor, industry, and academia is what to recommend
with regard to screening high-risk groups.

Astate-of—the-art conference on bladder cancer
screening for the general population in 1977 deter-
mined that there was a lack of good evidence on which
to base & recommendation of screening for bladder
cancer.! Using the then-available data, the conferees
concluded that early detection did not lead to improved
survival and reduction of mortality. However, during
the past decade, there have been exciting advances in
the epidemiology, pathology, detection, and treatment
of bladder cancer.
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The 1989 conference was organized to take stock of
what is now known. The goal was to develop recommen-
dations for screening of asymptomatic persons/groups
who are at risk of bladder cancer.

The question of whether or not screening should be
recommended for asymptomatic groups at high risk of
bladder cancer needed to be addressed. For the most
part, these groups are occupational but the question
also pertains to community residents exposed to bladder
carcinogens, to cigarette smokers and, clinically, to
bladder cancer patients at risk of recurrent disease.
Screening for bladder cancer was considered in 1977 at
the State-of-the-Art Conference on Bladder Cancer
Screening. The task of the 1989 conference was to
determine whether there had been developments since
1977 that impacted on the question of screening for
bladder cancer in high-risk groups. Based on old and
new work, were we ready to develop a strategy for
screening, or were we at the stage of evaluating current
and future screening programs so that such strategies
can be developed? With regard to workers, this is a .
recurring question for the National Institute for Occu-
pational Safety and Health, corporations, labor unions,
and clinicians. Other federal and state agencies have to
deal with this question with regard to residents living
near sources of bladder carcinogens.

The 1977 Conference

The primary mission of the 1977 conference was to
determine whether or not sufficient information existed
to demonstrate the value of any bladder cancer screen-
ing activity in terms of the outcome measures: morbidity
and mortality from bladder cancer. Although the pro-
coeedings were not widely disseminated, certainly not
in published form, a reading of transcripts' and
summaries® of the meeting, provided by Drs George
Hutchison and Gilbert Friedell, suggests the following
series of questions and answers:
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1. Is bladder cancer a disease favorable to screening?
Yes, because it is a disease with serious consequences.
It could be the target of a screening program if it is
highly prevalent in the population to be screened. Al-
though this is not the case in the general population, it
is true in certain high-risk groups, particularly occu-
pational. Although screening efforts in these groups
may reduce bladder cancer mortality in the general
population only 5-20%, they may be worthwhile.

2. Is there a good screening test? Again, a qualified
“yes.” Bladder cancer screening by Papanicolaou cytol-
ogy, its limitations duly acknowledged, has the charac-
teristics of a good screening test: high sensitivity and
specificity, low cost, and little inconvenience and discom-
fort. These detection characteristics, however, apply
only to the use of the test to detect invasive or high-
grade disease.

8. Does the screening test have a high positive pre-
dictive value? Yes. However, this will depend on the
prevalence of bladder cancer in the group screened; the
greater the prevalence, the greater the predictive value.
High-risk groups have the greatest prevalence.

4. Is there a favorable natural history and treatment
for the disease? No, As Dr. Hutchison noted with regard
to the natural history, the question relevant to screening
is whether or not the presumed 2-year lead time allows
discovery at a stage that is more subject to effective
treatment than would be the case 2 years later. In 1977,
there was no evidence to show that lesions detected by
screening differed in stage distribution from the stage
distribution of symptomatic bladder cancer.

Finally, perhaps the most telling comment from the
State-of-the-Art of the Bladder Cancer Screening Con-
ference in 1977 was the conclusion of Dr Hutchison®: “If
there was any message I learned clearly in these three
days it was that screening for bladder cancer has not
been adequately evaluated.” In part, this was due to the
paucity of data; in part it was due, as John Bailar®
observed, to mixing of incidence and prevalence data;
lack of adjustment for age; inadequate consideration of
tumor stage, tumor grade, or multicentricity; and little
information on the nature and quality of treatment.
Moreover, where comparisons were made between
screened and unscreened groups, comparability of pop-
ulations was not shown. As Dr Whitmore' observed: “It
is conceivable that when one compares a symptomatic
group to a cytologically detected group of patients,
you're talking about a different population of patients.”

Developments in Bladder Cancer Research and Treatment, 1977
to 1989

The 1977 conference found that there was a shortage
of data on screening, and what there was had not been
adequately evaluated. The steering committee from the
conference concluded, after a review of evidence from
past and ongoing screening and surveillance programs,
that the data did not demonstrate any improvement in
the survival of such patients as a result of screening in
the asymptomatic state.®® Thus, for more than a decade
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since the conference, there has been uncertainty re-
garding what to recommend for asymptomatic workers
and persons at increased risk of bladder cancer as a
result of community exposures. During this time there
have been developments that impacted on this question,®
including increased understanding of the epidemiology
and pathology of bladder cancer coupled with advances
in prognostication and treatment.*® We now can iden-
tify not only numerous occupational high-risk groups,
but also subgroups. These may be defined in terms of
exposure factors, such as the presence of aromatic amine
adducts to DNA or hemoglobin, behavioral factors such
as cigarette smoking, and genetic factors such as met-
abolic phenotypes.*®

Understanding of the pathology of bladder cancer also
continues to improve. It is now routine to distinguish
two separate overlapping pathways, the papillary and
nonpapillary, and to know the implications for progres-
sion from each.”® The identification and description of
carcinoma in situ by pathologists and the recognition of
its clinical features and diagnostic implications by cli-
nicians represent further advances in the effort to con-
trol invasive epithelial cancer.'® However, despite this
understanding and, as Dr Mostofi discussed at the 1989
meeting, there continues to be a problem in how we
define and classify “bladder cancer.”

Nowhere has research on bladder cancer expanded as
it has in the area of potential detection techniques.>®
The relative accessibility of the bladder, coupled with
rapid advances in molecular biology, have led to a vast
array of techniques to define bladder cancer earlier in
its natural history. Many of these techniques, such as
the use of monoclonal antibodies, quantitative fluores-
cence image analysis for DNA hyperploidy, oncogenes,
and the autocrine motility factor, were discussed at this
meeting. However, the utility of these advances becomes
academic if the effectiveness of therapy is not improved
by diagnosis at earlier stages. This remains to be proven.

An example of the increasing effectiveness of treat-
ment is improved 5-year survival rates in white men
(58% in 1960; 63% to 74% in 1976 to 1981).'° These
statistics overshadow other, less pleasant realities, such
as a racial differential that shows a 54% (up from 24%,
1960 to 1963) 5-year survival for blacks, 1976 to 1981,
compared with 74% in whites. Also, despite improved
survival, bladder cancer is a recurrent disease. This
factor affects the quality of life but is not evident in
survival statistics. These issues, notwithstanding the
survival rates, probably do not reflect newer improve-
ments in treatments, such as the use of intravesical
instillation of adriamycin and Bacillus Calmette Guérin
immunotherapy.'*®

Based on the analysis of differences in survival rates
between patients treated for localized disease and pa-
tients treated for more advanced disease, Hill,'® in Can-
ada, estimated that a 13% reduction in mortality rates
could be achieved in the general population by early
detection. Such an analysis suggests that reductions
could be greater in high-risk populations, because by
targeting them it should be possible to initiate treat-
ments in a more timely manner than would otherwise
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occur. In addition, this would suggest that black workers
also could show significant gains because poor access to
health care and the lack of timely treatment lead, in
part, to disproportionately poorer survival rates. Im-
provement in these areas could enhance survival rates
for black workers.

Indeed, in light of the potential advances, screening
may be too narrow a view of the matter. What may be
required is a comprehensive management plan for
asymptomatic high-risk persons and groups.*® The ques-
tion for the 1989 conference was: In reality, have there
been significant developments in the areas of epidemiol-
ogy, pathology, detection, and therapy? Will they have
an important impact on what is recommended for high-
risk groups?

Regarding occupational and environmental bladder
cancer, we have witnessed decades of discovery of blad-
der carcinogens.®®*® Although it is most likely that there
remain undiscovered bladder carcinogens and etiologic
questions, it is well known which major classes of chem-
icals and occupational groups should be suspected. Em-
phasis now appears to be on cancer control. Can we
effectively utilize the knowledge we have for groups at
high risk of bladder cancer? This translates to two
specific questions: (1) can we use preclinical markers
to define populations at high risk, and (8) can clinical
intervention result in decreased morbidity and mortal-
ity? The importance of these questions is not only for
the clinical outcoms, but also for the impact on environ-
mental controls. Screening in occupational groups must
be evaluated also in terms of whether or not it indicates
any information about workplace exposures that can
lead to primary prevention. This is one of the charac-
teristics that distinguishes the considerations of screen-
ing in the occupational environment from those in the
general population.

Despite almost 12 years of “advances” since the 1977
conference, few screening (or management) programs
have been established for high-risk persons. Many of
these persons at risk do not know of their risk. Many of
the same questions about a paucity of screening data
remain.*®*” The main reason for this impasse is that
there have been few validation studies of various detec-
tion techniques and no randomized clinical trials to
provide data on bladder cancer screening. Are such
trials a viable possibility? What form would they take?
Is now the time to propose such trials or should other
types of studies be considered?

A recent review by both the National Cancer Institute
(NCI)*® and the International Union Against Cancer®
cited the absence of clinical trial data as the major
obstacle to recommendations on bladder cancer screen-
ing. As the NCI report indicates: “At this time, there is
no general agreement on the extent of the impact of
bladder cancer screening in reducing mortality.”®’ It
appears that if a controlled trial for a screening modal-
ity or screening “plus” treatment modality is ever to be
developed, it will have to be in high-risk groups such as
those discussed at the 1989 conference. Such a trial was
recommended at the 1977 conference, but no action has
been taken.

Finally, although screening may be appropriate for
high-risk groups only, valuable lessons on mechanisms,
natural history, diagnosis, and therapy obtained in high-
risk groups will pertain to the general population. It is
estimated that in the general population there were
40 000 new cases of bladder cancer and 10 000 deaths
in the United States in 1989.'°

The 1989 Conference

Against this history and anticipated future, this meet-
ing had the potential to address the following questions:

1. Which screening tests are effective for early detec-
tion?

2. Which tests need validation studies?

3. Does early detection of bladder cancer allow for
more effective, less morbid, lower cost therapeutic in-
tervention?

4. Should bladder cancer screening be recommended
for high-risk groups and, if so, what should be the
content of the recommendation?

5. Should there be a controlled clinical trial to estab-
lish the therapeutic efficacy of early detection and in-
tervention for bladder cancer? )

We asked these questions against the backdrop of
presentations given at this meeting. Some illustrate the
specific types of problems that confront government,
industry, and labor, and for which recommendations are
necessary. These problematic situations range from the
situation described by Dr Marsh of a group of workers
exposed to the confirmed human bladder carcinogen 2-
naphthylamine to that described by Dr Ward of workers
exposed to 4,4’-methylenebis(2-chloroaniline), which is
an animal bladder carcinogen and, thus, suspect for
humans. In the last session of this conference, the au-
dience and the panel were asked to consider all that had
been presented and, thereby, attempt to arrive at some
recommendations that might meet the needs in the
situations described.

Timeliness is essential in addressing the situation,
since many persons at high risk have not experienced
the average period of latency (R0 years; range 4 to 40
years) for occupational and environmental bladder can-
cer. Efforts should be made to minimize the burden of
bladder cancer to persons at risk by bringing the most
advanced scientific knowledge to bear on the problem.
We took a step forward at this conference by critically
reviewing current knowledge and providing conclusions
about what is known and by deciding in which direction
to proceed.
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The Packaging Challenge

We create a huge industry putting food in cans for dogs, and then allow people
to “take them for walks” so that they can defecate on the public streets. We spend,
as a community, nearly thirty pounds per year for each man, woman, and child, on
packaging materials, and occupy some of our most lively minded citizens to design
and manufacture the packages—then we find them littered over our beaches and
countryside, and use nineteenth-century methods to remove them from our homes.

—~—From Dirt: A Social History as Seen Through the
Uses and Abuses of Dirt, by T. McLaughlin. New York,

NY: Dorset Press; 1971;167-168.
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