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Introduction

Carcinoembryonic antigen (CEA) was originally

thought to be a specific product of neoplasia

derived from the endoderm. Accordingly and in

view of the embryological origin of the bladder,

urinary CEA was supposed to have a potential value

in screening, diagnosis and follow up of patients

suspected of having urothelial carcinoma (Hall et

al., 1972). On the other hand, CEA has also been

detected in other types of normal human tissue

including prostate, uterus and spleen. Urinary CEA

measurement and cytologic examination are two

noninvasive procedures that have been compared

and found to yield similar frequencies of

positivism. Simultaneous performance of these two

tests has been shown to increase the yield of

positive results to 86% (Fraser et al., 1975).  It has

also been suggested that assay of urinary CEA

might provide an alternative to urinary cytology

for industrial screening of high risk population. In

hospital practice, it is likely be useful alongside

cytology and cystoscopy in primary diagnosis and

routine follow up of patients with urothelial

tumours after treatment to detect early recurrence.

It has also been found to add to the information of

T classification (Hall et al., 1973; Zimmerman et

al., 1980). The finding that T1 and in situ carcinoma

can yield raised values of CEA is of potential

importance as it is this group of tumours which is
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difficult to detect by urinary exfoliative cytology

(Neville et al., 1973).

Urinary CEA was first  suggested to be

particularly helpful to evaluate urothelial dysplasia

Murphy et al. (1977). The assessment of urinary

CEA in patients with bilharzial chronic cystitis,

after control of infection provides a valuable

screening test for premalignant lesions and

malignant transformation (El-Metenawy et al.,

1987). This agrees with the finding that bilharziasis

in itself leads to increased urothelial production of

CEA (Alsabti et al., 1979).

Raised serum CEA has been observed in

association with invasive tumours or the presence

of metastatic disease (Turner et al., 1977; Coombes

et al., 1975). As regards CEA tissue level, it has

been found in malignant vesical urothelium to be

higher than in the control group, and to be much

higher with infiltrating tumours (Moreno et al.,

1997). Normalization of CEA level in follow up of

treated cases has been observed by some workers,

and is considered to mean successful management

(Soma et al., 2004). On the other hand, local

recurrence or multiple metastases are associated

with elevated CEA (Kato et al., 2004).

Bilharzial carcinoma of the urinary bladder has
been observed to represent a distinct
clinicopathological entity different from
nonbilharzial carcinoma (Gamal et al., 1987). The
aim of this study was to assess the value of urinary
and serum CEA in the diagnosis of carcinoma of
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the urinary bladder and to establish any difference
between bilharzial and nonbilharzial carcinoma as
regards production of CEA.

Materials and Methods

This study was conducted at Kasr EI-Aini University
Hospital, Cairo, Egypt from April 2002 through April
2005. Forty three patients having proven carcinoma
of the urinary bladder beside 10 control cases were
enrolled in the study and categorized into three groups.
Group I included 22 patients having bilharzial
carcinoma; group II included 21 patients having
nonbilharzial carcinoma while group III consisted of
10 normal controls with no infection or malignancy
of the urinary tract or malignancy elsewhere.  Radical
cystectomy was done to patients of the first two
groups.

For every case, urine and serum CEA were
measured. Patients showing evidence of acute urinary
tract infection were excluded. Samples of 10 ml of
midstream morning urine were collected. Samples
with 5 pus cells or more / HPF were discarded. Five
ml of blood were obtained from fasting individuals
after at least 6 hours of stopping smoking. No additives
or preservatives were necessary to maintain the
integrity of the specimens. Grossly haemolysed
samples were discarded. CEA was measured in both
urine and serum by monoclonal enzyme immunoassay

(EIA) method using a commercially available kit from
Abbott.

For patients with carcinoma of the urinary bladder,
a detailed clinical history was taken. Patients with a
positive history of bilharziasis were excluded from
group II, but this was not sufficient to put them in
group I.  Clinical examination included staging
according to the TNM system of UICC (El-Bolkainy
et al., 1981). Cystocopic examination and biopsy were
performed. Radical cystectomy was done for all cases
and the specimens were examined for type and grade
of malignancy, pathological staging   and the presence
or absence of associated bilharzial cystitis.

Results

There was a definite relationship between the stage
of malignancy and the level of urine CEA, the higher
the stage the higher the level of urine CEA (correlation
coefficient = 0.35). There was no relationship between
the stage of malignancy and the level of serum CEA
or between the grade of malignancy and the levels of
both urine and serum CEA. The findings of CEA in
urine and serum and the histological type and
pathological stages in both bilharzial and nonbilharzial
carcinoma of the urinary bladder are summarized in
Table 1 and 2.

Table 1: CEA in urine and serum, histopathological type, grade of malignancy and pathological stage of
bilharzial carcinoma of the urinary bladder

Case Urine Serum Histological Grade of Pathological
No CEA(ng/ml) CEA (ng/ml) type malignancy staging

1   55 5 Squamous cell ll P2
2   47 - Squamous cell l P2
3  9 17 Squamous cell l P1
4 72 - Squamous cell l P2
5 40 7 Squamous cell ll P2
6 140 4 Squamous cell l P3
7 114 7 Squamous cell lll P3
8 33 17 Squamous cell ll P2
9 10 - Squamous cell l P2

10 13 - Squamous cell l P2
11 4 35 Squamous cell l P1
12 14 8 Squamous cell ll P2
13 85 0 Transitional cell lll P2
14 105 0 Squamous cell ll P3
15 100 5 Transitional cell ll P2
16 70 1 Squamous cell l P3
17 28 0 Squamous cell ll P2
18 270 9 Aden carcinoma lll P3
19 135 35 Squamous cell l P3

(verrucous type)
20 20 0 Squamous cell lll P2
21 105 8 Squamous cell ll P2
22 165 0 Transitional cell ll P3

Mean urine CEA in bilharzial carcinoma: 75.09 ng/ml (SD=64.26 ng/ml)
Mean serum CEA in bilharzial carcinoma: 5.03 ng/ml (SD=5.41 ng/ml)
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Table 3: CEA in urine and serum, histopathological type, grade of malignancy and pathological stage of
non bilharzial carcinoma of the urinary bladder

  Case No Urine CEA (ng/ml) Serum CEA ng/ml)

1 1 2
2  0 2
3 1 1.5
4 0 2
5 0.5 2.5
6 1.5 1.5
7 0 1
8 2 1.5
9 2 1.5
10 1 1.5

Mean serum CEA in squamous cell carcinoma = 5.60 ng/ml (SD= 5.41 ng/ml)
Mean serum CEA in transitional cell carcinoma = 2.37 ng/ml (SD= 2.79 ng/ml)

Table 2: CEA in urine and serum, histopathological type, grade of malignancy and pathological stage of
non bilharzial carcinoma of the urinary bladder

Case Urine Serum Histological Grade Stage
No CEA CEA Type

(ng/ml) (ng/ml)

1   22 8 Transitional llI P3
2   10 10 Transitional lII P1
3  14 - - Transitional lII P2
4 30 - - Transitional lII P3
5 8 4 Transitional lV P2
6 26 3.5 Transitional lII P2
7 160 2.5 Transitional lll P3
8 17 3 Transitional llI P1
9 13 3 Transitional lII P2

10 3 5 Transitional lII P1
11 165 0.5 Transitional lII P2
12 135 0.5 Anaplastic lV P3
13 15 0.5 Transitional ll P2
14 4 0.5 Transitional ll P2
15 120 1 Transitional llI P3
16 75 3 Transitional lI P1
17 3 1 Transitional ll P1
18 5 0 Squamous lll P3
19 5 3 Transitional lII P2
20 1 0 Transitional lll P2
21 90 3 Squamous ll P1

Mean for urine CEA in non-bilharzial carcinoma = 43.86 ng/ml (SD =55.70 ng/ml)
Mean for serum CEA in non-bilharzial carcinoma = 2.74 ng/ml (SD =2.68 ng/ml)
Mean urine in CEA in squamous cell carcinoma = 58.26 ng/ml (SD =42.12 ng/ml)
Mean serum in CEA transitional cell carcinoma = 50.14 ng/ml (SD =58.31 ng/ml)
Mean serum CEA in squamous cell carcinoma = 5.60 ng/ml (SD= 5.41 ng/ml)
Mean serum CEA in transitional cell carcinoma = 2.37 ng/ml (SD= 2.79 ng/ml)

The proportion of cases having urine CEA

above10ng/ml was 86%, 62% and 0% in groups I,

II, and III, respectively. On the other hand, the

proportion of cases having serum CEA above 5ng/

ml was 39%, 10.5% and 0% in groups I, II and III,

respectively. There was also a significant difference

between urine CEA in cancer patients and in the

controls (Table 3). There was no correlation

between serum and urinary CEA values.
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Table 4: Difference between urine CEA in controls and cancer patients, in bilharzial and nonbilharzial
and carcinoma; in squamous and transitional cell carcinoma

Presence of CEA Parameter for statistical analysis P-value

In urine Control and cancer patients P<0.01
Bilharzial and non-bilharzial carcinoma P>0.5
Squamous cell carcinoma and transitional carcinoma P<0.1

In serum Control and cancer patients P<0.01
Bilharzial and non-bilharzial carcinoma P>0.01
Squamous cell carcinoma and transitional carcinoma P<0.05

Serum CEA levels were raised in 39 of the patients with bilharzial carcinoma of the urinary bladder and only in 10 of control
cases.  There was a significant difference (P<0.01) between CEA in urine or serum in patients with cancer and the control
(Table 4)

Discussion

Since CEA is present in the normal urothelium,

destruction and regeneration of urothelial cells due

to tumour or inflammation might release CEA into

the urine (Tsugawa, 1992). It was suggested by

some authors that elevated urinary CEA values,

once infection is excluded, are specific to urothelial

carcinoma, as the levels are normal in association

with nonurothelial tumours such as

hypernephroma, prostatic and colorectal carcinoma

(Neville et al., 1973). Even if the plasma levels

are raised, only when such tumours involve the

urinary tract by infiltration do raised levels occur

in urine. Urinary CEA-like activity was found to

be increased in 61% of patients with transitional

cell carcinoma of the bladder (Fraser et al., 1975).

Morning samples of urine were shown in one

study to be more informative because of the benefit

of overnight exposure of urine to the tumour

(Coombes et al.1975).  On the other hand, it has

been observed that 24 hour urinary CEA is likely

to be more informative being elevated in 81% of

patients with active tumours (Murphy et al., 1977).

In our study, CEA was measured in the morning

samples of urine only.

Urinary infection was found to spoil the use of

urinary CEA as a diagnostic procedure (Turner et

al., 1977). The simple presence of bacteria in the

urine irrespective of their identity or number has

no influence on urinary CEA (Tailly et al., 1983).

It is the inflammation of the urothelium that is

responsible for the production and release of CEA.

Therefore, only in the presence of symptoms and

signs, and in the presence of pyuria, urinary tract

infection is considered to exist. Infection was

considered to be present if 5 leucocytes / HPF or

more exist in the urine (Tsugawa, 1992). On the

other hand, the effect of infection can largely be

eliminated by routine use of midstream specimens

of urine and its examination for pus cells and

organisms (Hall et al., 1972). However, in this

series patients showing symptoms and signs of

acute urinary tract infection were completely

excluded from the study.

Serum CEA levels have been found by some

investigators to be of little value in the diagnosis

of transitional cell carcinoma (Fraser et al., 1975).

On the other hand, serum and urine CEA have been

reported by other investigators to have less than

enough of the diagnostic accuracy required for

clinical diagnosis of urothelial cancer (Stefanovic

et al., 1999). In this series, there were many patients

with raised urinary CEA levels while serum CEA

levels were within normal, but in two cases only

serum CEA levels were raised with normal urinary

CEA levels.

With nonmetastatic bladder carcinoma, plasma

CEA levels in one study were raised only in 42%

of the patients, but with the development of

extravesical metastatic spread, the incidence of

raised plasma CEA values increased to 85%

(Neville et al., 1973). In a case report, CEA was

found to be elevated with the development of

adenocarcinoma in the reconstructed bladder

following ileocystoplasty (Ishida et al., 1997).

Some authors also stressed the use of plasma CEA

in assessing response to chemotherapy in advanced

bladder cancer (Cook et al., 2000). In this series,

serum CEA levels were raised in 39% of patients

with bilharzial carcinoma of the urinary bladder and
in only 10.5% of control cases. This indicates that
serum CEA is of little diagnostic value in carcinoma
of the urinary bladder although there was a
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significant difference between the mean of serum
CEA in patients with carcinoma and the controls.
There were no documented cases with distant
metastases but the patients with raised serum CEA
levels in this series might have spread to the
regional lymph nodes or have distant
micrometastases elsewhere in the body.

Regarding the tumour stage, some authors have
found a correlation between it and the level of CEA
in urine, the higher the stage the higher the level
(Fraser et al., 1975; Hall et al., 1973; Zimmerman
et al., 1980; Guinan et al., 1974; Jonescu et al.,
1976). In this study, a definite relationship was
found between the stage of malignancy and the
levels of urinary CEA in the urine; the higher the
stage the higher the level of CEA. On the other
hand, serum CEA was in another study found to
increases with increasing extent of cancer (Fraser
et al., 1975). On the contrary, other authors found
no correlation (Zimmerman et al., 1980; Turner et
al., 1977; Coombes et al., 1975. In this study, no
relationship could be detected between the stage
of malignancy and the level of serum CEA.

Many investigators have observed lack
correlation between the grade of malignancy and
urine CEA levels (Hall et al., 1972; Zimmerman et
al., 1980; Neville et al., 1973; Murphy et al., 1977;
Tailly et al., 1983; Collen et al., 1979; Wahren,
1978). However, others have advocated that the less
differentiated the tumour, the higher is the level of
CEA in the urine (Fraser et al., 1975). In our study,
no correlation could be detected between the
urinary CEA levels and the different grades of
malignancy.

The levels of urinary CEA in this study in
bilharzial carcinoma were higher than the levels in
nonbilharzial carcinoma, though the difference was
insignificant. This difference may be attributed to
the associated chronic cystitis which is always
present in bilharzial carcinoma as chronically
stimulated urothelium forms CEA at an increased
rate, and therefore increased release of CEA in the
urine occurs (Zimmerman et al., 1980; Jautzke &
Altenaehr, 1982). It has also been found by some
authors that in premalignant bilharzial lesions, CEA
in the urine reaches levels as high as those
encountered in frank bladder malignancy (El-
Metenawy et al. 1987). These premalignant lesions
in association with bilharzial carcinoma may lead
to the increase in CEA production. The other
proposed cause for this difference is the tumour
mass, as bilharzial carcinoma tends to be more
bulky (Gamal & Khalil, 1987), and according to
some authors, CEA in the urine increases with the

increase in the size of the tumour (Neville et al.,
1973; Tailly et al., 1983; Guinan et al., 1974;
Wahren, 1978). This difference is not due to the
histopathological difference between bilharzial and
nonbilharzial carcinoma as no difference could be
detected between urinary CEA in squamous cells
carcinoma and transitional cell carcinoma in this
study.

In conclusion, estimation of urine CEA can be
useful in the early detection of carcinoma of the
urinary bladder among high risk people,
particularly if provoked by bilharziasis. It adds
more data to the staging of tumours, and hence to
the prognosis after treatment.
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