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Rationale for an early detection program for bladder
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ABSTRACT

Introduction: A total of 356,557 new cases were diagnosed annually worldwide in 2009, it was estimated that 52,810 new
patients were to be diagnosed with bladder cancer and there were 10,180 projected deaths from the disease in the USA.
Despite being the fourth commonest cancer in men, we do not have an early detection/screening program for bladder
cancer. The review was aimed at looking at the evidence for the rationale for an early detection program for bladder cancer.
Materials and Methods: A detailed search on bladder cancer epidemiology, diagnosis, pathology, tumor markers, treatment
outcomes, screening, morbidity and mortality of bladder cancer was carried out on Pubmed central/Medline. Original
articles, review articles, monograms, book chapters on bladder cancer, text books on urological oncology, oncology and
urology were reviewed. The latest information for new articles before publication was last accessed in June 2010.
Discussion and Conclusions: Bladder cancer is the fourth commonest cancer in men, the annual death rate from this
disease is significant and every year there is an increase in its incidence globally. The prognosis of bladder cancer is stage
and grade dependent; the lower the stage (T2 or less) the better is the survival. Delay in the diagnosis and treatment does
alter the overall outcome. Therefore, there is a clear need for early detection of bladder cancer and screening program.
Although we do not have an ideal marker for bladder cancer, it is time we maximize the potential of markers such as
UroVysion, NMP22 along with cytology to start such a program. May be as a first step the early detection and screening
program could be started in high-risk population. It is not worth waiting till we find the best marker as it would be unfair
to our patients. The fear of unnecessary tests and treatment in bladder cancer after its detection in screening program is
without any substance. The cost-effectiveness of such a program is certainly comparable to that is used for colon or breast
and for prostate as well.
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INTRODUCTION with more than 60,000 new cases diagnosed each year in

the USA.”? Age-standardized (world) mortality rates are
Worldwide, bladder cancer is the fourth most 2-10 per 100,000 males and 0.5-4 per 100,000 females.™
common cancer in men and eighth in the women, In 2009, it was estimated that 52,810 new patients were to
with transitional cell carcinoma (TCC) comprising be diagnosed with bladder cancer and there were 10,180

up to 90% of all primary bladder tumors.!) It is the ~ Projected deaths from the disease in the USA!

second most common malignancy affecting the

urinary system. Bladder cancer is three to four times ~ The majority is TCC/urothelial carcinoma (around 90%)
more common in men than in women. A total of  and the rest are squamous cell carcinoma, adenocarcinoma

356,557 new cases are diagnosed annually worldwide and rare variety like small cell carcinoma. Herein, we will
be discussing TCC/urothelial carcinoma.
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Access this article onflne and higher) at presentation. Around 20-40% of the non-

Quick Response Code: Websito: rnusc}e invasive bl?dder cancers progress to muscle invasion.
: Despite advances in surgical techniques and chemotherapy

www.indianjurol.com the 10-year disease-free survival of muscle-invasive disease

in many large series is 50-60%.*) Most deaths due to bladder

DOL: cancer are directly related to the higher stage of the disease

10.4103/0970-1591.82841 i.e., T2 or higher and higher grade.”* At initial diagnosis

almost 50% of the patients with high-grade bladder cancer
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have muscle invasive disease, of these 50% have distant
metastasis with in 2 years and almost 50-60% of these
patients die with 5 years despite treatment.”! In order to
improve the prognosis of bladder cancer early detection is
of paramount importance.

As of today, there is no screening program for the early
detection of bladder cancer. The diagnosis is mainly in
symptomatic patients and on occasion with routine health
check ups where an abnormality in urine dipstick test or
imaging is found. There have been few attempts to conduct
screening programs for a high-risk population, but there is
no universal agreement on the cost-benefit ratio of these
programs. The present article is aimed at reviewing the need
of early detection of bladder cancer, the current tools we
have for detecting bladder cancer and their effectiveness and
how best we can utilize their potential in early detection
and therefore overall outcome in bladder cancer. It is
time that we need to have an early detection program for
bladder cancer, in order to improve ‘our performance’ in
the treatment of this disease.

MATERIALS AND METHODS

A detailed search on bladder cancer epidemiology, diagnosis,
pathology, tumor markers, treatment outcomes, screening,
morbidity and mortality of bladder cancer was carried out on
Pubmed central/Medline. Original articles, review articles,
monograms, book chapters on bladder cancer, text books on
urologic oncology, oncology and urology were reviewed.
The latest information for new articles before publication
was last accessed in June 2010.

DISCUSSION

Need for the early detection

The clinical stage and grade are the two most important
determinants of the fate of bladder cancer. The depth of
tumor invasion in the bladder wall, the key component
of stage, is time dependent./¥ Although difficult to prove
in prospective studies, it is pretty clear that the delays
encountered in the process of diagnosis and treatment of
bladder cancer lead to unsatisfactory outcome. The delay
could be multifactorial. It could be unawareness of the
important facts about this disease amongst the general
population and non-urology physicians, delay in reaching
the physician, delay in the referral and administrative
(hospital) delay in the treatment. Decision making as to
when to treat aggressively and identifying the high-risk
group as per risk stratification can also be a deciding
factor in the treatment outcome of the bladder cancer.
Delay caused by improper judgment in identifying the
‘pussy cats from tigers’ in bladder cancer and ill judgment
in the ‘timing’ of the treatment can also have an adverse
effect on survival.”) In a retrospective study of 10 years,
Wallace et al, have highlighted the various types of delays
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in the diagnosis and treatment of bladder cancer and
concluded that the delay in the treatment of T1 and muscle-
invasive bladder cancer perhaps had resulted in adverse
effects.l Some of the recent studies have highlighted less
than optimal referral patterns for hematuria in current
practice.®®!% This inaccuracy can lead to delay in the
diagnosis and may lead to the more advanced stage at
diagnosis and ultimately culminate in a worse prognosis.
So the delay does matter.

There is always an argument (by those who feel that early
detection may not translate in to improved survival) saying
that despite the advances in the progress of surgery and
chemotherapy the 5-year disease-free survival rate in
muscle-invasive bladder cancer has not improved and is
still in the range of 50-60%.% There could be many reasons
for this. Non standardization of the technique of cystectomy
and regional lymph node clearance, no universal agreement
on perioperative chemotherapy, lack of further progress
in new drug development and lack of knowledge of the
biological behavior of bladder cancer could well be the
reasons behind a poor outcome. While analyzing the data,
the experts unanimously agree on the impact of upstaging
on the final histology as a key determinant toward the
outcome of the disease.®'! At times this upstaging could
be as high as 42% and has direct impact on the disease-free
survival.l'’l Therefore, an early detection, appropriate and
timely treatment in bladder cancer is desirous and is very
vital to improve the outcome in bladder cancer.

The tools we have for early detection

So, currently what tools do we have that can be used in
the early detection program for bladder cancer? For the
diagnosis of bladder cancer, we mainly rely on urine
cytology and cystoscopy. Although cystoscopy is the
mainstay of the diagnosis, it is an invasive procedure.
Cytology has high specificity but has low sensitivity
especially in low-grade, low-stage tumors. It has the
advantage of being cheap, office based but is highly
dependent on the expertise of the cyto-pathologist and
cannot be done as a home-based assay. Many urine-based
markers are being used in clinical practice, but none of
them have shown better specificity than urine cytology,
but have shown definitely a better sensitivity than urine
cytology. This is highlighted in an extensive review and
meta-analysis by Lotan et al.["®!

The Table 1 highlights some of the markers that are in
current use. As highlighted in the table, there are many
tests that have a better sensitivity than cytology even in
low-grade tumors and but fall short of higher specificity.
Despite the pros and cons of these biomarkers/tests one
has to accept that these tests do help in the diagnosis and
surveillance of the bladder cancer. Agreed, none of them
is an ‘ideal marker’, but how many malignancies have a
perfect marker?
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Table 1: Various markers/tests and their efficacy!s'520-%1

Specificity % Comment

Test Marker detected Sensitivity %
Hematuria dipstick Hemoglobin 68 (40-93)
Urine cytology Malignant cells 48 (16-89)
BTA stat Human complement factor 68(51-100)
H-related protein
BTA TRAK Human complement factor 66 (51-78)
H-related protein
NMP22 Nuclear mitotic apparatus 67 (21-100)
ImmunoCyt + cytology Immunocytochemical 77 (18-100)
test using fluorescent-
labeled antibodies to
19A211 (glycosylated
carcinoemryonic antigen),
LDQ10 (mucin) and M344
(mucin)
UroVysion FISH Study of chromosomes 79 (44-96)
3,7,11,deletion of loci at 9p21.
Telomerase Telomerase human 70-86 (range
telomerase messenger RNA 7-100)
HA-HAse Hyaluronic acid, 92
hyaluronidase
Fibrin -fibrinogen Fibrin degradation products 52-81
degradation products fibrin and fibrinogen in urine
test (Accu-Dx)
Quanticyt Nuclear shape, DNA content 60-70

68 (62-98)

96 (81-100)

75(54-93)

71(50-98)

79 (43-95)

76 (62-86)

88 (46-100)

Sensitive but not specific to bladder cancer.

20% of patients with hematuria will eventually have bladder
cancer

25% of bladder cancer patients do not have hematuria

As a screening test has only 5% PPV

Bladder cancer survival better among screened population
than screened for hematurial*?

Highest sensitivity but low-specificity interpreter dependent

Higher sensitivity than cytology in low-grade tumors, low
specificity
False positive common in benign urological conditions.

Same as above

More sensitive than cytology in low-grade tumors,
equivalent to cytology in high-grade tumors, low specificity,
not useful in urinary diversion

Has been used in nomograms for predicting recurrent
diseasel*!

Highest sensitivity when ImunoCyt combined with cytology
More sensitive in detecting high-grade and low-grade
cancers than cytology alone

Approved by FDA for surveillance for recurrence of bladder
cancer

Low PPV and high NPV

Higher sensitivity than cytology in high grade, CIS lesions,
equivalent sensitivity to cytology in low-grade lesions.
Highly cellular specimen can give false positive result.

Can predict disease recurrence well ahead of time (6-10
months) -anticipatory positive FISH in 35-63% patients!™
Useful in post BCG setting and class Ill /atypical cytology.['*"!

60-90 Better sensitivity than cytology, but low specificity.
Had shown great promise initially, not commercially

available

84 Higher sensitivity for high-grade tumours.
Low sensitivity for low-grade tumours.!"®
Needs further evaluation and not yet commercially available

75-90 Positive in other urological disease, no longer available.[

70 ()

PPV- Positive predictive value, NPV- Negative predictive value

An ideal tumor marker or a test in detecting bladder cancer
should be a one that is non-invasive, has highest specificity
and sensitivity, easy to perform, rapid, reproducible, office
based and cost-effective and should detect bladder cancer
even before it becomes visible on cystoscopy. A test with
an area under the Receiver Operating Characteristic curve
(ROC curve) of 0.5 has low utility while a perfect test
has an area under ROC curve of 1. The International
Consensus Panel on Bladder Tumor Markers defined the
characteristics of an ideal tumor marker to be technical ease
of assaying, low intra-assay and inter-assay variability and
a high level of accuracy.? Although currently none of the
markers mentioned in Table 1 fulfill the criteria of ‘ideal
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marker’, UroVysion (Abbot Laboratories, Abbot Park, IL)
and telomerase have shown a great promise in sensitivity
and specificity.

International Consensus Panel on Bladder Tumor Markers
infer from the so far available data that many tumor markers
have higher sensitivity to detect bladder cancer. Although
cytology has better specificity, many markers have shown
better sensitivity than cytology and some markers in limited
numbers of studies have shown specificity equivalent to that
of cytology. The panel believes that several bladder tumor
markers are more accurate in detecting bladder cancer than
prostate-specific antigen (PSA).1**l
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BCAN Think Tank session recently concluded that though
the practicality of the markers has been challenged,
continued research efforts directed at developing and
evaluating markers for screening are warranted.”*”!

Is it really true that ‘none of the markers are up to the
mark’? —A critical analysis

I think it is unfair to say that none of ‘the markers are up the
mark’ unless we critically look into certain important issues.

The first issue is that of ‘false positive’ results. There are
certain situations where the marker is positive but no tumor
is found on white light cystoscopy. This phenomenon has
been observed in UroVysion FISH test more predominantly
and to moderate extent in cytology and to lesser extent in
BTA test and NMP22 (Matritech Inc., Newton, MA) test.
This should not be seen as the downside of the marker. If
the marker/test can predict the disease well in advance,
there is nothing like it, in fact it should be the advantage
in both the screening and surveillance. This phenomenon
of ‘anticipatory positive ‘test in UroVysion FISH was first
reported by Sarosdy et al® and has been confirmed in
many other studies. In a review by Greene and Konety et
al,™ a positive UroVysion FISH test even in the absence
of confirmatory cystoscopical or cytological findings could
predict disease recurrence in 35-63% of patients within
the next 6-10 months. If blue light cystoscopy was used in
these situations of positive tests/marker, may be the results
could have been different, knowing the improved visibility
of flat lesions and tumors with blue light cystoscopy. But
this phenomenon of anticipatory positive test cannot be
downplayed and in fact should be taken as an advantage, both
in screening and surveillance. Friedrich et al, have also found
this phenomenon with a test using immunocytology with
mADbs against Lewis X. They found this test to have greater
than 90% sensitivity and suggested its use in surveillance
of high-risk population.!'®”!

The second issue is of interpretation of various studies
on biomarkers in bladder cancer. In a review, Van
Tiborg et al, from the Netherlands question the validity
of interpretations of major studies on tumor markers
in bladder cancer. The authors felt that the figures of
sensitivity and specificity of these markers need to be
carefully looked /interpreted as they are compared with
so-called ‘gold standard-cystoscopy’. The authors remind
us that cystoscopy does not offer 100% sensitivity, so the
results of these markers/tests should be interpreted with
caution. They suggest a proper evaluation of urine-based
tests based on longitudinal tests.”®! Another angle to the
poor sensitivity of the markers/test was highlighted by
Boman et al,® they found that smaller size recurrences
could be one of the factors for so called ‘poor performance’
of these tests. These important issues need to be kept in
mind before we ‘sweep aside’ these markers for early
detection of bladder cancer.
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Can we improve the performance of existing markers?
Rather than relying on only one marker if one believes in
the statement that ‘no marker is up to the mark’, attempts
have been made to use more than one marker in improving
the sensitivity and specificity, therefore the diagnosis.

In a systematic review of 42 major studies on bladder
cancer markers, Glas et al, found that cytology has the
best specificity at 94% (95% CI: 90-96%); telomerase had
specificity closer to cytology—specificity 86% (71-94%).
Telomerase had the best sensitivity of 75% (71-79%) but
was not significantly better than that of BT A stat —70% (66-
74%). This observation was based on the detailed analysis
of 42 major studies on bladder cancer and the method
of bivariate analysis was used. The authors claimed this
being a better meta-analysis than others, but could have
flaws in interpretation. Based on the findings in this study,
the authors suggested that a combination of cytology and
telomerase might be an option in inching toward a better
‘combined marker test’ in the future; however, there is no
current data to evaluate this statement. !

There have been attempts to combine NMP22 and cytology
to improve the detection of bladder cancer in a hematuria
clinic. A combination of Bard BTA test and urine cytology
in a setting of hematuria clinic improved the bladder cancer
detection rate as compared to only BTA test or cytology in a
series of 143 patients. (M Khochikar, Waterfall N B: Paper
presented at European Association of Urology, Paris, France.
September 1-4 1996)

A combination of ImmunoCyt + cytology has shown
promising results in both low-grade and high-grade disease.
The overall sensitivity of this combination ranges from
40% to 92% and specificity from 62% to 84%.5%*?! Studies
by Mian et al, 942 patients,® Pfister et al, - a French
multicenter study of 694 patients® and Messing et al,
a multicenter study in USA 341 patients® confirm the
findings of improved sensitivity and specificity with this
combination when used in the follow-up of the patients
with bladder cancer. This combination of ImmunoCyt and
cytology has been studied to replace the cystocopy in the
surveillance of Ta, low-grade lesions by Lodde et all'**!
In this study, the markers were done six-monthly and
cystoscopy annually, this lower intensity surveillance did
not result in any cases of missed disease progression, the
negative predictive value of this combination test was 95%.
If such a combination is useful in even low-grade recurrence,
why not use such a combination in screening/early detection
of bladder cancer?

A two-stage approach has been suggested by Halling et al.
Based on their study of 265 patients, where they compared
BTA stat, hemoglobin dipstick, telomerase, UroVysion
assay, they found UroVysion had the highest sensitivity
and specificity. The specificity for UroVysion, telomerase,
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BTA stat and hemoglobin dipstick was 96, 91, 74 and 51%,
respectively. The authors suggested two-stage testing/
screening procedure. Stage 1 would involve use of an
inexpensive test with a relatively high sensitivity (for
example BTA stat or hemoglobin dipstick) and would be
followed by stage 2 in which a test with high specificity and
sensitivity (for example UroVysion) can be used. The authors
felt that such a two-stage approach would be cost-effective
and efficient mean of diagnosing/follow-up of patients."”’

There are some ‘new entries’ on the horizon of bladder
cancer diagnosis such as CYFRA 21-1 test (the soluble
fragment of cytokeratin is measured), BLCA-4, a nuclear
matrix protein detection test, Urinary levels of Survinin-a
protein belonging to inhibitor of apoptotic gene family and
DNA and micro satellite analysis and many others.

The Food and Drug Administration in the USA has approved
Bladder Check (NMP22) and UroVysion for use in screening
of bladder cancer.

Is screening beneficial?

There have been short-term and long-term studies that
have looked into the usefulness of a screening program
in bladder cancer.!'? A community-based study in the UK
by Britton et al, looked into the bladder cancer screening
by the detection of occult urinary bleeding.® They tested
2356 men aged >60 yrs with repeated hematuria dipstick
tests. Four seventy-four (20%) had a positive dipstick and
317 patients agreed for further investigations. Bladder
cancer was found in 17 patients all of them had non-
muscle-invasive disease. The outcome at 3 years was
excellent.®’ In the subsequent 4 years many patients had
progression of their cancer. They found that none of the
patients with low-grade non-invasive disease died from the
disease or progressed to muscle-invasive stage, but three
of the nine patients with high grade or invasive disease
died from bladder cancer. The authors highlighted the fact
that patients can be detected early and at an apparently
curative stage of the disease by screening.!*” Messing et al,
tested 1575 men aged >50 years in Wisconsin for hematuria
at home screening.*! They found 21 bladder cancers
amongst 258 subjects (16.4%) that were tested positive for
hematuria. In a further study, they compared these patients
in the screened group with patients in Wisconsin tumor
registry in 1998 (509 men). They found no difference in
the low and high-grade cancers between the screened
group and controls; however, there was higher incidence
of invasive high-grade cancer in unscreened men (60%)
than in screened men (10%, P=0.002). At a long-term
follow-up of 14 years, no one died from bladder cancer
in the screened group whereas 20.4% of unscreened men
died from bladder cancer.*” This study not only highlights
the usefulness of the screening but also highlights the fact
that screened group has better survival than that among
individuals diagnosed with symptomatic bladder cancer.
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Screening in high-risk population

Although the advantages of screening in community at
>50 or >60 yrs of age have been highlighted by the above-
mentioned two studies, the screening in high-risk population
is expected to yield better results and more benefits. The
association of cigarette smoking, exposure to aromatic
amines, aniline dyes, exposure from rubber industry with
bladder cancer are well known.*’!

There have been many studies highlighting the role of
screening in high-risk group. A study by Lotan et al, found
that the positive predictive value (PPV) of NMP-22 test was
higher in men (24%) than women (18.4%), PPV increased
with smoking (35.4%), gross hematuria (51.2%) and both
factors (70.6%).1* Sarosdy et al, used FISH assay to study
the incidence of bladder cancer amongst the smokers
depending on the degree of smoking. It was a multicenter,
blinded trial in patients with hematuria. They found a
higher PPV with FISH assay in patients with >40 pack-
years of smoking (65%) vs. 13.6 —24.2% in those with <20
or a 20-40 pack-year smoking history.*”! Hemstreet et al,
studied the biomarkers in workers exposed to benzidine.
They evaluated 1788 workers exposed to benzidine and 373
unexposed workers over 6-year period. The urine samples
were tested for DNA ploidy, the bladder tumor-associated
antigen p300 and G-actin. Bladder cancer was detected in
28 exposed workers and in two unexposed workers. The
DNA ploidy had 87.5% sensitivity and 86.5% specificity;
p300 had 50% sensitivity and 97.9% specificity. The risk of
developing bladder cancer was higher in workers positive
for either DNA ploidy or p300 biomarkers than in workers
that were negative for both markers and risk was much
higher in workers that were positive for both markers.
(6] Fire fighters have been found to have higher chance
of bladder cancer.*”! Early results from a bladder cancer
screening study of fire-fighters in the city of San Francisco
using dipstick hematuria and NMP22 test suggest that the
projected rate of prevalence of bladder cancer is 1060 per
100 000 fire fighters, which is much higher than in general
population in that geographical area (32 per 100 000) based
in seer data.!*!

Recently Wu et al,*! have used epidemiological and genetic
data from a large case-control study to build a prediction
model for bladder cancer. Significant risk factors in this
epidemiological model included pack-years smoked and
exposures to diesel, aromatic amines, dry-cleaning fluids,
radioactive materials and arsenic. This model yielded a
good discriminatory ability (area under curve: AUC 0.70)
and when the genetic factor (mutagen sensitivity) was
incorporated the AUC increased to 0.80. Although this model
has to be validated in external population, epidemiological-
genetic model perhaps would be an answer.

There are some ongoing screening studies on bladder cancer.
A study at University of Texas Southwestern is assessing
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the screening value of the NMP22 Bladder Check test in
patients aged >50 yrs with >10 pack-year smoking history.
MD Anderson SPORE study is looking at men >55 years
with a >40 pack-year smoking history, a 10-day dipstick test
gets carried out and a dipstick positive test individual gets
cystoscopy plus three marker tests (NMP22 Bladder check,
UroVysion and ImmunoCyt).

Cost-effectiveness of screening

One of the important issues that gets consideration in
early detection/screening is the cost-effectiveness of such
a program. In absence of ‘a test’ that will be utilized for
screening or early detection, it is no surprise that we do
not have many studies that have worked on cost and
cost-benefit ratio in bladder cancer in general. However,
as the survival is better in non-muscle-invasive bladder
cancer as against muscle-invasive bladder cancer and more
importantly the treatment cost is different in these two
conditions, early detection /screening that will detect early
stage cancer is going to be cost-effective. Although there
are no randomized studies on screening vs. no screening
in bladder cancer, statistical models can be used looking
at the cost-effectiveness of screening in bladder cancer.
Lotan et al, recently studied the cost-effectiveness of using
NMP22 in screening bladder cancer. They incorporated
NMP22 test Bladder Check testing in a cost analysis model
of bladder cancer. They found that screening high-risk
individuals for bladder cancer using NMP22 could result
in saving of $101,000 per 3 life years saved.”” Using a
Markov model, they found that in a population with >1.6%
cancer incidence, screening with NMP22 Bladder Check
would be cost-effective. Svatek et al, also looked into the
economic impact of screening bladder cancer using bladder
tumor markers.! The authors constructed a decision tree
analysis to evaluate the total cost of screening a low and
high-risk population for bladder cancer using NMP22.The
cost per bladder cancer detected was $783,913 for age of
50-59 years, $269,028 for age of 60-69 years and $139,305
for age of 70-79 years in all men regardless the degree of
risk. They found that screening only patients who are at
high risk for bladder cancer (annual incidence 6%) would
yield a cost per cancer detected of $3.310. The authors felt
that application of NMP22 to entire population would
not be cost-effective, application to appropriate high risk
could achieve cost per cancer detected comparable to
currently used screening program for prostate, colon and
breast cancer.

So, what is the way out?

The incidence of bladder cancer has certainly increased in
the last two decades. Bladder cancer has been occupying the
fourth position consistently in the incidence of cancer in
the USA since 2000-2009. Annual incidence has increased
from 6% in 2000 to 7% in 2009. The estimated new cases
(both men and women) were 53,200 in year 2000, in year
2005 there were 63,210 new cases and in 2009 the estimated
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new cases were 70,980 with 14.330 estimated deaths!!!
With such a rise in incidence and estimated deaths in a
fourth leading cancer, are we not going to think about early
detection and screening?

We have discussed in length about what tools we have in
order to have early detection and screening program for
bladder cancer. We have convincing evidence that the
incidence of bladder cancer is high and so are deaths due
to bladder cancer. We also have evidence suggesting that
delay in the diagnosis and treatment does matter. We have
a number of biomarkers that have been extensively studied
in clinical practice. Currently we may not have an ideal
marker, but we have some that have potential in terms
of diagnosis, surveillance and screening.***? I think we
should begin early detection and screening program with
what we have.

With whatever controversy we have around PSA, this
marker has made a significant difference in the way which
prostate cancer is diagnosed, treated and followed up. The
clouds of controversy are still around about its effectiveness
in screening,® but many guidelines have recommended
its use with proper counseling and public education. (AUA
guidelines in prostate cancer screening and PSA)

Can these existing markers be ‘PSA for bladder cancer’?
This was first highlighted by Soloway.* Soloway reviewed
the potentials of various markers and thought that there
could be a place for such a marker in early detection and
screening of bladder cancer. The author emphasized the
fact that high percentage of patients with life-threatening
bladder cancer (muscle invasive) do not have a history of
TCC and the initial diagnosis is invasive bladder cancer,
a similar situation that we faced 20 years ago for prostate
cancer. As PSA has done a turnaround in prostate cancer,
a similar marker for bladder cancer can change the things
for better for bladder cancer. Similar view has been echoed
by Konety et al,*"! Lokeshwar et al.l'#*

PSA is not an ideal marker for carcinoma of the prostate,
still it is widely used. We have accepted this marker, as
this is the best we have. Then why can not we make use
of markers such as UroVysion, NMP22 or telomerase who
are the better performers amongst the biomarkers we have.
(Ref Table 1). May be, we could use combination tests such
as UroVysion +cytology, NMP22 + cytology to improve the
yield. We do variety of maneuvers for prostate cancer by
doing % free PSA, PSA velocity, PSA density to improve the
performance of PSA, a better yield and avoid unnecessary
biopsies. A combination of DRE and PSA, DRE, TRUSP
and PSA is another maneuver to diagnose early prostate
cancer. If this is possible in prostate cancer, why not try
similar mechanisms that would increase the positive yield
in bladder cancer? May be, as suggested by Halling et al,*”!
we can do a stepwise program: Step 1-dipstick urine test
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and step 2- UroVysion + cytology or NMP22 with cytology.
Imaging such as ultrasonography also could be also added
in such program in step 2 like TRUSP in prostate cancer.

Questions that are raised while considering the use of a
biomarker or its use in screening program are - would
this screening test lead to further unnecessary testing and
over-treatment? Would this be cost-effective and improve
the survival?® I do not think a screening program for
bladder cancer would lead to unnecessary testing and over
treatment. Further testing could be in the form of cystoscopy
and imaging that has very low or negligible morbidity.
Similarly there is unlikely to be any over-treatment based
on screening program for bladder cancer. Cost-effectiveness
issue has been discussed earlier®®*! and as discussed before
early treatment for bladder cancer certainly improves the
outcome.*!#?]

Patients with bladder cancer are also keen to have a
‘perfect test’ that will not miss their cancer. In a study by
Yossepowitch and Herr et al, patients with bladder cancer
expected a sensitivity of >90% of a test if that is used to
replace or forgo cystoscopy. So, clearly there is a demand for
a test than can replace/avoid an invasive test like cystoscopy.
B¢] Public education and awareness of bladder cancer is
extremely important if we want to be successful in early
detection and screening program for bladder cancer. The
Bladder Cancer Advocacy Network was launched in 2005
as the first national patient advocacy organization dedicated
to the advancement of bladder cancer education, public
awareness and research related to the prevention, diagnosis
and treatment of bladder cancer in USA.®/ It has been noted
that in USA the funding that bladder cancer received in the
fiscal year 2007 was just $24 million, a figure well below
the four most common cancers, each of those received
$200 million,®” and research budget for bladder cancer is
declining since 2002 and is the lowest for bladder cancer.
May be more public education and awareness of bladder
cancer would change the scenario and there need for early
detection /screening will be emphasized.

There is a clear need for the early detection/screening
program for bladder cancer knowing its incidence and
mortality. It is not right to wait for an ideal marker for
the bladder cancer, we have to use what we have best
(UroVysion, NMP22) either solo or in combination with
cytology, may be in a stepwise program. This is likely to
improve the survival and quality of life in bladder cancer
patients. We may have to have multi-institutional trials to
prove this point, but clearly we have to start somewhere and
though already late this is the right time for it.

CONCLUSIONS

Bladder cancer is the fourth commonest cancer in men,
the annual death rate from this disease is significant and
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every year there is an increase in its incidence globally. The
prognosis of bladder cancer is stage and grade dependent;
lower the stage (T2 or less) better is the survival. Delay in
the diagnosis and treatment does alter the overall outcome.
Therefore, there is a clear need for early detection of bladder
cancer and screening program. Although we do not have an
ideal marker for bladder cancer, it’s high time we maximize
the potential of markers such as UroVysion, NMP22 along
with cytology to start such program. May be as a first step
the early detection and screening program could be started
on high-risk population It is not worth waiting till we
find the best marker, it would be unfair to our patients.
The fear of unnecessary tests and treatment in bladder
cancer after its detection in screening program is without
any substance. The cost-effectiveness of such a program is
certainly comparable to that is used for colon or breast and
for that matter prostate as well.
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