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INTRODUCTION

UU
rothelial bladder cancer is known to be the
fourth most common malignancy in men
and the seventh most common malignancy

in women. About 75% of the patients who present with
macrohematuria or dysuria are then diagnosed with none
muscle invasive bladder cancer and after the local 
treatment, they are carefully monitored by means of the
paraclinical investigations because of the high risk of
recurrence and progression [1,2].

The paraclinical investigation in urinary cancer is a
subject largely debated in the literature. Although 
cystoscopy can be successfully used in the detection and
treatment monitoring of bladder cancer, it proved to be

expensive, invasive and uncomfortable, leading to the
study of other methods [3]. 

The use of cytology, which is a method of high 
accuracy in the detection of the high grade lesions, proves
to have a low sensitivity in the detection of most bladder
cancers, which are low grade tumors [4,5].

The use of serum tumor markers in the diagnosis of
urinary tract malignancies is the subject of a lot of
research. The use of CA 19-9 can be explained by the
common embryological origin of bladder and colon, an
entity which is named uracha [6]. 

A study realized in 2013 made a comparison between
the screening capacity of the serum CA 19-9 level and
that of urinary CA 19-9 level for the detection of LGTCC
(low grade transitional cell carcinoma) and HGTCC (high
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SUMMARY

Contrarily to other malignancies which remain asymptomatic
for a long period of time, urothelial bladder cancer can be 
identified in an early stage of the disease due to the strong
impact of the symptoms on the general condition of the
patient. Even if a curative treatment is performed as a first step
procedure, the risk of recurrence remains important, an active
follow-up protocol being needed. While the role of cystoscopy
and of other imagistic studies remains well established, the use
of serum tumor markers is still a matter of debate. This is a 
literature review regarding the role of tumor markers detection
in urothelial bladder cancer
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RÉSUMÉ
Les marqueurs tumoraux dans le cancer urothelial de la vessie

Contrairement à d'autres tumeurs malignes qui restent asympto-
matiques pendant une longue période de temps, le cancer 
urothelial de la vessie peut être identifié à un stade précoce de la
maladie en raison de la forte incidence des symptômes sur l'état
général du patient. Même si un traitement curatif est réalisé comme
une première étape du procédé, le risque de récidive est toujours
important, un protocole actif de surveillance étant nécessaire. 
Tandis que le rôle de la cystoscopie et des autres études d’imagerie
reste bien établi, l'utilisation de marqueurs tumoraux sériques est
encore un sujet de débat. Ceci est une revue de la littérature 
concernant le rôle de la détection de marqueurs tumoraux dans le
cancer urothélial de la vessie. 
Mots clés: cancer urothélial de la vessie, marqueurs tumoraux,
CA 19-9, NMP22, cytokératine, l'acide hyaluronique
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grade transitional cell carcinoma). The study included 35
patients with LGTCC and 20 patients with HGTCC. The
concentrations of CA 19-9 were measured by means of the
ELISA method. The conclusion of the study was that in
the screening of the early stages of the LGTCC, the 
sensitivity and specificity of the urinary CA 19-9 is 
higher than that of serum CA 19-9. The urinary concen-
tration of CA 19-9 was also a better prognosis marker than
the serum concentration.It is known from the literature
that CA 19-9 also gives information about the clinical
response to treatment and can detect recurrences 4-6
months before the clinical diagnosis [7]. 

The urine-based tumor markers that are approved by
the FDA are: NMP22, NMP22BladderChek, BTA TRAK,
BTA stat, ImmunoCyt/uCyt + and UroVysion [8-11].

NMP22

NMP22 is a protein which is released from the nuclei
of the tumor cells during apoptosis. Its concentration is 25
times higher in the urine of patients with bladder cancer
than in the urine of normal individuals [12].

The specificity of this tumor marker may be impaired by
its raised values in a few benign conditions, like: urinary
infection, urolithiasis, bowel interposition, foreign bodies
(catheter) and recent urological instrumentation. As a 
consequence, it was established that the presence of these
situations represents exclusion criteria [13].

There are two tests approved by the FDA : a quantitative
enzyme immunoassay test and a qualitative point-of-care test
[8].

The Immuno Cyttest is based on the use of some fluo-
rescent monoclonal antibodies against carcinoembryonic
antigen and two mucins that are present only in the malig-
nant bladder epithelium [14].

The UroVysiontest uses the FISH technique [1]

The BTA (Bladder Tumor Antigen Test) is based on
the use of two monoclonal antibodies in order to detect
the presence of the human complement factor H in the
urine. This protein is released in the urine by the tumor
cells and has the role of preventing complement-mediated
cell death [1].

There are some tumor markers which might be utilized
in bladder cancer after some preclinical investigations.
These are: telomerase, cytokeratins, hyaluronic acid and
hyaluronidase, Lewis X antigen, microsatellite analysis
and mucin 7 gene expression [15].

Telomerase

This is an enzyme the activity of which is increased in 
malignant situations. It can be determined from the urine
samples of patients diagnosed with bladder cancer by
means of TRAP (telomeric repeat amplification protocol
assay), which implies PCR, or by means of RT-PCR of the
mRNA, which can give false positive results in patients
with mild inflammatory diseases [15].

Cytokeratins

The soluble fragments of Cytokeratin 19, which is
expressed by the normal urothelial and bladder tumor
cells, can be detected from urine samples by means of the
immunoradiometric assay and enzyme linked immuno-
sorbent assay [16].

Literature data show that, for a cut-off value of 4
ng/ml,the sensitivity and the specificity of this tumor
marker are 96% and 74%, respectively [15].

Cytokeratin 20 can be detected by means of the RT-
PCR in the urine of the patients diagnosed with bladder
carcinoma. The sensitivity and the specificity of this test
are 91% and 67%, respectively. The determination may
interfere with smoking [17].

Hyaluronic acid and hyaluronidase

The production of hyaluronic acid by fibroblasts has been
proved to be induced in vitro by the bladder tumor cells. The
determination of the hyaluronic acid concentration in the
urine of the patients diagnosed with bladder cancer can be
performed by means of the ELISA method. For a cut-off 
of 100 ng/ml, the researchers found a sensitivity and a speci-
ficity of 92% and 93%, respectively [18-20].

CONCLUSIONS

Although these tumor markers have sensitivities that
are higher than that of cytology, they can’t replace the use
of cystoscopy, but can be successfully used in adjunction to
it. For the surveillance of the treated patients, cystoscopy
was initially recommended every 3-4 month in the first
two years, every 6 month in the next 5 years and yearly 
afterwards [1,21]. Literature data showed that the use of
the urinary tumor markers can successfully reduce the 
frequency of cystoscopies. As for the bladder cancer
screening, the use of tumor markers with high specificity
reduces the number of negative cystoscopies performed as
confirmatory tests. More research is still necessary in order
to continue replacing invasive investigations [1].
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