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Abstract. Background: EpCAM serves as an attractive target
for immunotherapy due to its expression on the surface of most
epithelial cancer cells. Urothelial carcinoma of the renal pelvis
(RP-UC) comprises 2.4-4.6% of tumors of the lower urinary
tract. To assess the expression of EpCAM in RP-UC a
retrospective study was performed. Patients and Methods:
Tumor tissue from 42 patients with RP-UC was selected from
the archives of the Institute of Pathology, Medical University of
Innsbruck, Austria. EpCAM expression was demonstrated by
immunohistochemistry using the mouse monoclonal antibody
ESA. Results: EpCAM overexpression was significantly
associated with high grade and invasive behaviour (p=0.014
and p=0.029) and the presence of lymph node metastases
(p=0.031), but not with the extent of nodal involvement
(p=0.12). Conclusion: In RP-UC, EpCAM overexpression is
associated with an aggressive tumor phenotype. The association
of EpCAM overexpression with the presence of lymph node
metastasis may be of prognostic and therapeutic relevance.
EpCAM is a type 1 transmembrane glycoprotein acting as a
homophilic cell adhesion molecule and is expressed in most
human epithelial cells (1). In addition, EpCAM has been
detected in a variety of different epithelial carcinomas,
including cancer of the tongue, thyroid, breast, lung,
gallbladder, colon, stomach, ovary, kidney, prostate and
bladder (2-8). EpCAM expression has been linked with
clinicopathological parameters, such as grade, stage and
presence of lymph node metastasis in some tumors (2, 4, 5, 9,
10), while others failed to show an association with stage and
histological tumor differentiation (6, 8, 11). Overexpression of
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EpCAM was found to predict a worse overall survival in some
cancer types (4-6, 11), while a better overall survival was
observed in others (12, 13). In fact, the function of EpCAM
is still under investigation. In vitro studies have shown that
EpCAM is related to cell proliferation and differentiation,
directly stimulating the cell cycle and proliferation by upregulation of c-myc and cyclin E/A (14).
Recently, we have shown that EpCAM expression in
urothelial carcinoma (UC) of the bladder is associated with
high grade, advanced stage and poor outcome (9). UC, in
fact, also arises in other parts of the lower urinary tract
including the renal pelvis (RP). Among tumors of the lower
urinary tract, RP-UCs comprise 2.4% of tumors in males and
4.6% in females (15). The most important prognostic factor
in RP-UC is tumor stage, lymph node involvement, age and
the presence of concurrent urothelial neoplasia (15).
Beside radical surgery and chemotherapy, there are not
many treatment options for RP-UC. EpCAM, which is
currently used as a target molecule in antibody-mediated
therapies, would be an attractive target especially in
advanced disease (1).
Therefore, to assess the expression of EpCAM in RPUCs, we performed an immunohistochemical study
including 42 patients diagnosed between 1992 and 2004.

Patients and Methods
Patients. Specimens were selected from 42 patients (32 males; 10
females), with a diagnosis of RP-UC between 1992 and 2004 at
the Institute of Pathology, Medical University of Innsbruck,
Austria. The mean age of patients was 70 years, ranging from 37
to 90 years. Tumors were located in the renal pelvis of 39
patients and in both, the renal pelvis and ureter, in 3 patients.
All patients initially underwent nephrectomy or nephroureterectomy. Lymph node dissection was only performed in 14
patients with 6 patients having lymph node metastases at the
time of the diagnosis. Follow-up information was available in 35
patients. Four patients developed distant metastasis. Eleven
patients had a history of recurrent UC of the bladder prior to the
diagnosis of RP-UC and 6 patients developed UC in the bladder
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Table I. Clinicopathological characteristics of the 42 patients included in the study.
Number of patients (%)

Grade
Low
High
Location
Renal pelvis
Renal pelvis and ureter
Lymph node metastasis
NX
N0
N1
N2
Distant metastasis*
Yes
No
Concomitant UC*
pr. d. yes
pr. d. no
po. d. yes
po. d. no

Stage
pTa

pT1

pT2

13 (31%)
4 (9%)

0
4 (9%)

0
1 (2%)

0
13 (31%)

0
7 (17%)

16 (38%)
1 (2%)

4 (9%)
0

0
1 (2%)

12 (29%)
1 (2%)

7 (17%)
0

13 (31%)
4 (9%)
0
0

3 (7%)
1 (2%)
0
0

1 (2%)
0
0
0

8 (19%)
2 (5%)
2 (5%)
1 (2%)

4 (9%)
0
1 (2%)
2 (5%)

0
14 (40%)

1 (3%)
2 (6%)

0
1 (3%)

1 (3%)
9 (26%)

2 (6%)
5 (14%)

6 (17%)
8 (23%)
3 (8%)
11 (31%)

0
3 (8%)
1 (3%)
2 (6%)

0
1(3%)

3 (8%)
7 (20%)
1 (3%)
9 (26%)

2 (6%)
5 (14%)
1 (3%)
6 (17%)

1(3%)

pT3

pT4

*Data only available for 35 patients; pr. d., prior to the diagnosis of RP-UC, po. d., post diagnosis of RP-UC.

after the diagnosis of RP-UC (4 primary diagnoses, 2 recurrent
tumors). In 2 patients, cystectomy was performed due to
recurrent or concomitant UC in the bladder. Histological
sections were re-evaluated by two pathologists (A.B., C.E.) and
graded according to the WHO 2004 classification (16). Finally,
the study group consisted of 17 pTa, 4 pT1, 1 pT2, 13 pT3 and 7
pT4 tumors. The clinicopathological characteristics of all patients
are summarized in Table I.
Immunohistochemistry. EpCAM overexpression was demonstrated
by immunohistochemistry using the mouse monoclonal antibody
ESA (NovoCastra, Medac GmbH, Hamburg, Germany), as
described elsewhere (3, 9). The evaluation of slides was
independently performed by two pathologists (A.B., C.E.).
EpCAM expression was calculated as a total score: product of
intensity and proportion score, ranging from 0 to 12. The intensity
score represents the estimated staining intensity, 0: no staining,
1: weak, 2: moderate, 3: strong reaction intensity; the proportion
score describes the estimated fraction of positively stained tumor
cells, 0: no visible reaction, 1: 0%-10, 2: 11%-50%, 3: 51%-80%,
4: more than 80% of tumor cells stained. EpCAM overexpression
was defined as a total score of >4, as described elsewhere (3).
Statistical analysis. Data were analysed using SPSS for Windows
(Version 15.0 for Windows, SPPS Inc., Chicago, Illionois, USA)
statistical software. For continuous variables, comparison of means
with ANOVA was used, while Fisher’s exact test was performed to test
the association of EpCAM overexpression with clinicopathological
parameters including tumor grade, stage and presence of lymph node
metastases. P<0.05 was considered significant.
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Results
EpCAM expression was found in 32 tumor specimens, while 10
(23%) specimens showed no expression. The mean percentage
of EpCAM-expressing cells was 41.5%, ranging from totally
negative to 100% positivity; the mean total score was 5.3 (range
0-12). EpCAM overexpression, as defined as a score of >4, was
found in 26 tumors (62%). There was a significant association
of EpCAM overexpression with high grade and invasive
behaviour (p=0.014 and p=0.029; Table II). No significant
association was detected with tumor stage, though there was a
tendency towards higher EpCAM expression in high stage
tumors (p=0.087; Table II). In 14 histologically examined
lymph nodes, EpCAM overexpression was associated with the
presence of lymph node metastasis (p=0.031), but not with
extend of the lymph node involvement (p=0.12). Neither tumor
stage, presence of distant metastases, age nor gender showed
any relationship with EpCAM expression. However, though
data did not reach statistical significance, EpCAM
overexpression was seen in all but 1 patient with distant
metastases. The results are summarized in Table II.

Discussion
In our study, the association of EpCAM expression with high
grade and invasive behaviour in UC was further supported.
Recently, we showed that in UC of the bladder, EpCAM
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Table II. Association of EpCAM overexpression and clinicopathological
parameters.
EpCAM overexpression

Age
Gender
Male
Female
Grade
Low
High
Stage
pTa
pT1
pT2
pT3
pT4
Invasion
Non-invasive (pTa)
Invasive (pT1-4)
Lymph node metastasis2
Yes
No
Distant metastasis3
Yes
No

Number of cases
No
Yes

p-value

16
26
(mean age 68) (mean age 70)

0.881

12
4

20
6

1.00

9
7

4
22

0.014

10
1
1
2
2

7
3
0
11
5

0.087

10
6

7
19

0.029

6
3

0.031

5
1
13

3
18

0.63

1ANOVA; 2including

14 patients with histological evaluated lymph
nodes; 3follow-up information available for 35 patients.

expression is associated with high grade, advanced stage and
poor overall survival (9). In RP-UC, EpCAM expression is
similarly associated with high-grade tumors. In fact, several
studies on UCs, also using different antibodies, observed an
increased EpCAM expression in high-grade tumors (9, 17,
18). We did not observe a significant relationship with tumor
stage, which may be due to the number and heterogeneity of
cases in our study. But when comparing invasive and noninvasive tumors, EpCAM expression was significantly higher
in invasive tumors (p=0.029). This finding suggests a
relationship with invasive behaviour in RP-UC and supports
the reported association of EpCAM overexpression with
enhanced proliferation and malignant potential (19). In
addition, we showed a significant association between the
presence of lymph node metastases and EpCAM
overexpression (p=0.031). Strong EpCAM expression was
significantly related to the presence of lymph node
metastasis. However, the extent of lymph node involvement
was not related to EpCAM expression. Several authors have
reported a direct relation of EpCAM overexpression and the
presence of lymph node involvement (4, 10).
Since it has been shown that the presence of EpCAMpositive cells in lymph nodes is associated with a poor

survival, Piyathylake et al. suggested that EpCAM is at least
partially involved in the development of metastastic disease
(10). However, other authors were unable to find an
association of EpCAM expression and nodal involvement,
and metastastic cells do not always show EpCAM
overexpression, indicating different mechanisms involved in
the formation of metastasis (11, 19). Nevertheless, our data
support an association of EpCAM expression with an
aggressive behaviour of RP-UCs. EpCAM interferes with
cadherin-dependent adhesion resulting in loss of cohesiveness
(19). Increased EpCAM expression may be related with a
decrease of cadherin-dependent adhesions facilitating the
escape of tumor cells from the epithelium (19). Therefore, it
seems likely that EpCAM overexpression is associated with
an increased risk of lymph node involvement.
In conclusion, we showed that EpCAM overexpression is
associated with high grade, invasive behaviour and the
presence of lymph node metastasis in RP-UCs. This finding
may be of prognostic value. In addition, we provide the
possibility of applying EpCAM-based immunotherapy as an
additional treatment for patients with locally advanced
tumors as well as with metastatic disease.
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