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‘ Expressions of Epidermal Growth Factor Receptor, c-erbB-2 and p53 Protein
as Useful Markers of Malignant Potential in a Transitional

Cell Carcinoma of the Urinary Bladder

Gu Kong, M.D., Ki Yong Shin, M.D.*, Sun Jin Kim, M.D.*, Young Hyeh Ko, M.D.**
Hae Young Park, M.D.*, Young Nam Woo, M.D.* and Jung Dal Lee, M.D.

Departments of Pathology and Urology*, College of Medicine, Hanyang University
Department of Diagnostic Pathology, Samsung Seoul Hospital®*

Transitional cell carcinoma(TCC) of the urinary bladder shows marked heterogeneity in
biological behaviors. Evidence has accumulated that biological markers may provide significant
information to predict the potential aggressiveness of TCC. We have assessed the expression
of the epidermal growth factor receptor (EGF-R), c-erbB-2 and p33 proteins in 56 cases of TCC
to investigate the prognostic significance of differential expression of these oncoproteins using
an immunohistochemical method. We analysed the expression patterns of these oncoproteins
according to tumor stage and grade, And we assessed the probability of progression-free survival
in stage Tl tumors according to their expressions. Positive rates of EGF-R (>+3 staining
intensity), c-erbB-2 (intense membrane staining) and p53 proteins (>20% positive cells) were
73.2%, 37.5% and 42.9%, respectively. Invasive mmors had significantly higher positive rates
of all three factors than did superficial mmors (p<0.005 for EGF-R and c-erbB-2, p<0.05 for
p53). High grade tumors had significantly higher positive rates of c-erbB-2 and p33 proteins
(p<0.005). In superficial tumors, T1 tmors had higher positive rate of p53 protein compared
with Ta tumors (p<0.05). Twelve cases of superficial tumors (34.3%) were positive for EGF-R
and negative for c-erbB-2 and p53 proteins. Nine cases of superficial tumors(25.7%) were
negative for all three factors. In invasive tumors, however, 42.5% of the cases were positive
for all three factors. The overexpression of p53 protein was the only useful marker to predict
the rapid progression in stage T1 mumors (p<0.05, log-rank test). These results suggest that the
differential overexpression of EGF-R, c-erbB-2 and p53 proteins could be useful to depict tumor
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aggressiveness of TCC of the urinary bladder. And, the overexpression of a p53 protein may
be a useful marker to predict the possibility of rapid progression in stage T1 tumors. (Korean

Immunochistochemistry
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Fig. 1. Tmansitiona]l ccll carcinoma of the urinary bladder, Many tumor cells are strong positive for BGF-R prowein with
cytoplasm staining(A), c-erbB-2 oncoprorein with swrface membrane staining(B), and p53 oncoprotein with nuclear
staining(C).
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Table 1. Expression of EGF-R, c-erbB-2 and mutant p53 proteins related to stages of bladder cancer

Stages

Expression Superficial Invasive* Total No.
Pis(%)

Ta Tl Subtotal (%) T2 T3 T4 Subtotal (%)
EGF-R 2 19 21(60) 6 5 9 20095.2) 41(73.2)
= 5 9 | 4{40) 0 0 1 1(4.8) 15(26.8)
cerhB-2 + 0 8 8(22.9) 5 3 5 13(61.9) 21(37.5)
7 20 2T(77.1) 1 2 5 q(38.1) 35(62.5)
p53” + 0 11 11(31.4) 3 4 6 13(61.9) 24(42.9)
- 7 17 24(68.6) 3 1 4 4(38.1) J2(57.1)

Total 7 28 35 6 5 10 21 56

* Invasive tumors had significantly higher positive rates of EGF-R, c-erbB-2 and p53 proteins than superficial tumors

(p<0.005, p<0.005 and p<0.05, respectively).

** There was a significant difference in positive rates of pS3 protein between Ta and T1 tumors(p<0.05),

Table 2. Expression of EGF-R, c-erbB-2 and mutant p53 proteins related to grades of bladder cancer

Histopathologic grade

Expression Low High Total no.
. — P1s({%)
I 11 Subtotal (%) 111 v Subtotal (%)
EGF-R™  + 0 18 18(64.3) 18 5 23(82.1) 41(73.2)
-~ 1 9 10(35.7) 4 1 5(17.9) 15(26.8)
cebB2" + 0 3 3(10.7) 12 6 18(64.3) 21(37.5)
— 1 24 25(R9.3) 10 0 10(35.7} 35(62.5)
ps3’ + 0 5 5(17.9) 13 6 19(67.9) 24(42.9)
~ 1 22 23(82.1) g 0 9(32.1) 32(57.1)

* High grade mumors had significiantly higher positive rates of c-erbB-2 and p53 proteins than low grade tumors (p=<0.005

and p<0.005 respectively).

** There was no significant difference in the positive rates of EGF-R between high and low grade tumors (p=0.1).
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Table 3. Relationship of EGF-R, c-erbB-2 and mutant p53 protein in s

T = 631 : st o| e M| EgkE-2] EGF-R, c-erbB-1, p53 55

icial bladder cancers

EGF-R Positive EGF-R MNegative
p53 c-erbB-2 c-erbB-2 c-crbB-2 c-erbB-2
Starus Positive Negative Positive Negative
Positive IR 39 2{6) H™
Negative 3% 12(34) W) N26)

The numbers in parentheses represent percentages in cach category.
Of seven cases of stage Ta wmors, 4 cases were categorized in all negative group and 3 cases in group with positive

EGF-R, negative c-ertbB-2 and negative p33.

Table 4. Relationship of EGF-R, c-erbB-2 and mutant p53 protein in invasive bladder cancers

EGE-R Positive EGF-R Negative

p53 cerbB-2 c-erbB-2 c-erbB-2 c-erbB-2
Status Positive{ %) Negative(%) Positive( %) MNegative(% )
Positive N43) 314 1(5) 00}
Negative 3(14) 3(24) ) Q)
The numbers in parentheses represent percentages in each category.
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Fig. 2. Kaplan-Meier curves showing the probability of
progression-free interval depending on overexpression of
P33 (positive vs, negative) in patients with T1 bladder
cancer. There was significant difference between p53
positive and negative group (p<0.05, log-rank test).
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