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Expression of CD 15 antigen in urinary bladder
transitional cell carcinoma

D M Parham, K Morton, G Coghill, A J Robertson,MA Kerr

Abstract
The biopsy specimens of 91 patients be-
tween the ages of 38 and 94 with tran-
sitional cell carcinoma of the bladder
were retrospectively reviewed to deter-
mine if the expression of CD15 antigen
detected by a monoclonal antibody MC2
was correlated with prognosis. Expres-
sion was variable, ranging from strong
expression of the antigen by only the
superficial cells in well differentiated
papillary lesions to weak expression by
most cells in solid or invasive tumours.
In the invasive component there was a
correlation between MC2 expression and
tumour type, suggesting that the cell
surface carbohydrate detected by MC2
may have a role in cell adhesion. There
was no correlation between staining and
survival.

It is concluded that tumour type,
grade, and stage remain the best prog-
nostic indicators of urothelial tumours.
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The 3 fucosyl N-acetylactosamine (CD 15)
antigen is a carbohydrate residue that is
recognised by a family of monoclonal anti-
bodies raised independently of one another.'
MC2 is one of these antibodies and has been
developed in the Department of Pathology,
University of Dundee. Studies in this depart-
ment have shown previously that the antigen
recognised by MC2 is present in a variety of
embryonic and extra-embryonic tissues and is
found on the outer cell membrane of a variety
of epithelial and in intra- and extra-cellular
mucins.23 Further studies have also shown
that the pattern of expression in cervical
squamous epithelium varies with the degree of
cervical intraepithelial neoplasia (CIN)
present.4 In normal bladder urothelium only
the superficial layer of cells express this
antigen, suggesting that the use of the mono-
clonal antibody MC2 could be an indicator of
urothelial differentiation. Preliminary obser-
vations on transitional cell carcinomas of the
bladder showed a changed pattern of expres-
sion in neoplasia. In an attempt to determine
if this was of prognostic importance a retro-
spective study was carried out.

Methods
The original biopsy specimens were reviewed
from 100 patients (age range 38-94) who had
transitional cell carcinoma of the bladder,

registered with the Cancer Registry in
Dundee between 1975 and 1977. Of these,
nine patients were excluded due to insuf-
ficient remaining material for examination or
inadequate information on clinical follow up.
Follow up for the purposes of this study
stopped in July 1987. The original sections
were reviewed by one pathologist (KM).
Tumours were typed according to their
architectural growth pattern-that is,
papillary, mixed, or solid transitional cell car-
cinomas. Standard histological criteria were
used to grade and stage the neoplasms."6
Further sections (5 gm thick) were processed
for immunohistochemical staining by the
avidin-biotin technique using the method des-
cribed previously.7 The expression of the
CD 15 antigen with MC2 was assessed for
three different cell populations; (a) the single
layer of luminal superficial epithelial cells;
(b) deep epithelial cells; and (c) invasive cells.
In each of these three areas 100 cells were
assessed and the percentage of the cells show-
ing membrane staining was scored as follows:
0 = no expression; 1 = < 5000 of cells
showing positive membranous staining; 2
= >50 - 80% of cells showing positive
membranous staining; 3 = > 80% of cells
showing positive membranous staining.

Statistical evaluation was -carried out using
the X2 test and the logrank test.

Results
Figure la shows the staining by MC2 of the
cell membranes of normal superficial urothe-
lial cells. In the series of tumours examined
urothelial staining with MC2 varied con-
siderably, ranging from strong expression of
the antigen by only the superficial cells in well
differentiated papillary lesions to weak ex-
pression of the antigen by most cells in solid
or invasive tumours (figs lb-d). Pretreatment
of sections with neuraminidase did not affect
the results. A summary of the findings is
presented in the table.

Eighteen of the 34 grade I tumours (well
differentiated) showed that MC2 was confined
to the superficial cells or less than half of the
deeper non-invasive cells. In the other 16
cases, however, there was uniform expression
of varying degrees in both superficial and
deep cell components.
Of the 34 grade II tumours (moderately

well differentiated),'0 in only four was expres-
sion of the antigen confined to the superficial
cells. In the remainder, the antigen was also
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Examples of different staining observed with MC2. (A) Staining of normal urothelium; (B) staining confined to the superficial (luminal surface)
cell layers in a transitional cell carcinoma; (C) staining of the superficial and deep cell layers in a transitional cell carcinoma; (D) staining of
invasive tumour.

sed in the deeper and invasive components to
varying degrees.
The 23 grade III (poorly differentiated)

tumours showed considerable variability of
expression. In 12, more than half the cells in
the deep or iAvasive components stained
positively. Of the remainder, eight showed
scanty expression in any of the compartments
and the remaining three had a high score for
superficial expression and a low score for deep
expression, similar to that of well differen-
tiated papillary tumours.

Thirty three tumours were thought to have
been invasive on the results of the original
histological examination, but immunohisto-
chemical staining identified one additional
case of early subepithelial invasion not pre-
viously recognised on sections stained with
haematoxylin and eosin. The invasive com-
ponent in 16 of these cases scored 3 for
expression, another six cases scored 2, and six
cases scored 1-in two thirds of the neoplasms
more than half the invasive cells expressed the
antigen. In six cases, however, there was no
expression at all by the invasive cells: this
included three high grade (poorly differen-
tiated) tumours.

Expression ofMC2 in different cell compartments

Expression ofMC2 Survival Grade Stage Tumour type

Area assessed
Superficial cells p > 0 9 p < 0-80 p < 0-78 p < 0 10
Deep cells p < 025 p < 0 70 p < 074 p < 004
Invasive cells p < 0 1 p > 0-39 p < 0-79 p < 0-018

Statistical analysis of the results confirmed
that the previously defined criteria (grade,
stage, and tumour type) correlated well with
survival (grade, p < < 0-001, stage, p <
0-001, tumour type (papillary/mixed/solid) p
< < 0 001). Only one significant correlation
was found with MC2 staining-expression in
the invasive component was strongest in the
predominantly papillary tumours and weakest
in the solid tumours (table).

Discussion
It has recently been shown that expression of
the high molecular weight epithelial membrane
antigen recognised by the monoclonal antibody
HMFG2 in transitional cell carcinomas is of
prognostic value and may be a sensitive indi-
cator of malignant transformation.8 Studies
with MC2 have also shown differences in cell
surface carbohydrate expression in malignant
and premalignant epithelia."4 In a pilot study
with MC2 it was suggested that there may be a
correlation between staining and the histo-
logical grade and stage of the transitional cell
carcinomas. Statistical analysis of the larger
series of cases reported here has failed to show
any consistent findings but shows a wide varia-
tion in staining between different neoplasms.
Expression of MC2 was not related to prog-
nosis even when staining was assessed in a
similar manner to that used by Conn et al with
HMFG2.8 A good correlation, however, was
observed between MC2 expression and histo-
logical growth pattern (tumour type) of the

542

-m
Is.

.&
'NX

...... .I

1

N'

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.43.7.541 on 1 July 1990. D
ow

nloaded from
 

http://jcp.bmj.com/


Expression of CD1S antigen in urinary bladder transitional cell carcinoma

invasive tumour component, suggesting that
the cell surface carbohydrate detected by MC2
may have a role in cell adhesion.

In normal mature cervical squamous epithe-
lium the suprabasal cells stain with MC2 and
expression ofthe CD 15 antigen is thought to be
a marker of cell differentiation, as the propor-
tion of this zone of suprabasal cells expressing
the antigen diminishes progressively with in-
creasing severity of CIN.4 Furthermore, in
cervical carcinomas changes in the glycocalyx,
where the CD 15 antigen is located, have been
found on electron microscopical examination.9

In transitional cell carcinomas of the bladder
the zone of expression seems to increase pro-
gressively with the development of malig-
nancy, suggesting that at least in the bladder
CD 15 is not a marker of cell differentiation.
The reason for this variable pattern of expres-
sion is unclear; it may be that in the bladder
mucosa MC2 is directed against a secretory
product which diffuses back into the mucosa as
a result of changed adhesion associated with
malignant transformation, or that changes in
the glycocalyx associated with malignant trans-
formation are similar to those occurring in the
terminally differentiated superficial cells. If
this second hypothesis is correct it may be more
appropriate to examine urothelium peripheral
to the cystoscopically visible tumour with MC2
as these are the sites of precancerous change
which are presumably more likely to give rise to
recurrent tumours.

Although this study did not show any signi-
ficant correlation between the expression of
the antigen recognised by MC2 in bladder
tumours and prognosis, it has raised further
questions about the biological role of 3 fucosyl-
N-acetyllactosamine carbohydrate residues in
malignancy.
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