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The Expression of c-erbB-2, EGFR, p53 and Ki-67 in Ovarian

Borderline Tumors and Carcinomas of the Ovary

Kyueng-Whan Min and Moon-Hyang Park

Department of Pathology, Hanyang University College of Medicine, Seoul, Korea

Background : An ovarian surface epithelial tumor is a heterogenous disease, and various
biological and molecular factors are important for its development and progression. Several
findings support EGFR or c-erbB-2 as adverse prognostic indicators for an ovarian carcinoma.
Methods : We reviewed the histological and clinical findings of 52 carcinomas (17 endometri-
oid, 16 serous, 13 mucinous and 6 clear cell tumors), and 26 borderline (10 serous and 16
mucinous) tumors. Expression of c-erbB-2, EGFR, p53, and Ki-67 was evaluated on paraffin-
embedded tissue from a primary ovarian tumor by immunohistochemical methods. Results :
Expression of c-erbB-2 was found in 7.6% of tumors and expression of EGFR was found in
9.6% of tumors by immunohistochemical analysis. No significance was found between c-
erbB-2 and EGFR expression as indicators of a poor prognosis. The expression of p53 and
Ki-67 (>50%) correlated with the grade and type of tumor in the ovarian cancers. p53 and Ki-
67 overexpression (>50%) was absent in the borderline ovarian tumors, whereas ovarian
carcinomas showed expression of both p53 and Ki-67. Conclusion : Expression of c-erbB-
2, EGFR, p53, and Ki-67 as determined by immunohistochemical analysis did not correlate
with prognostic significance. However, p53 and Ki-67 expression may be used as markers to
predict aggressive behavior, and to differentiate between malignant and borderline epithelial
ovarian tumors. Further large-scale studies are required to clarify the significance of c-erbB-2

and EGFR expression in ovarian tumors.
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Fig. 1. Universal grading system by predominant architectural pattern and cytologic atypia. (A) Uniform roundness of glandular spaces
in endometrioid carcinoma is shown. (B) Papillary growth pattern shows fibrovascular cores within the papillae in serous cystadenocarcin-
ma. (C) Solid growth pattern illustrating solid sheets and foci of microcystic degeneration in serous cystadenocarcinoma is shown. (D)
Nuclear grade 1 exhibits small, regular, and lack prominent nucleoli, marked hyperchromasia or bizarre form in serous cystadenocarci-
noma. (E) Nuclear grade 2 demonstrates variation of nuclei, small prominent nucleoli and lack bizarre nuclei in endometrioid carcinoma.
(F) Nuclear grade 3 shows marked variation of nuclei, giant nucleoli, and several large bizarre nuclei in endometrioid carcinoma.

Table 1. Histologic and clinical characteristics of the surface epithelial ovarian tumors

Carcinoma (N=52)

Borderline (N=26)

Endometrioid Serous Mucinous Clear cell Serous Mucinous
(N=17) (N=16) (N=13) (N=6) (N=10) (N=16)

Age (year) 32-62 40-70 19-79 43-66 24-46 16-78

<30 0 0 5 0 1 7

31-40 3 2 3 0 5 4

41-50 6 9 1 3 4 1

51-60 6 3 2 2 0 1

>61 2 2 2 1 0 3
Mean age 48.59 48.63 4154 53.17 38.10 39.31
FIGO stage

| 4 2 11 5 8 16

Il 6 3 - - 2 -

I 6 9 2 1 - -

1\ 1 2 - - - -
Universal histological grade®

1 3 5 7 1 10 16

2 7 5 6 5 - -

3 7 6 - - -
Survival status

Death 11 11 6 1 1 5

Alive 6 5 7 5 9 11

“Universal histological grade: grade 1 (score 3-5), grade 2 (score 6-7), grade 3 (score 8-9).
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Fig. 2. Immunohistochemical staining for overexpression of c-erbB-2, EGFR, p53, and Ki-67. (A) c-erbB-2 overexpression in case of muci-
nous cystadenocarcinoma is noted. (B) Diffuse positive membranous staining for EGFR in case of mucinous cystadenocarcinoma is seen.
(C) p53 overexpression (>50%) is demonstrated in case of endometrioid carcinoma. (D) The increased Ki-67 positive cells (>50%) in case
of endometrioid carcinoma is noted.
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Table 2. Comparison of c-erbB-2, EGFR, p53 and Ki-67 expression according to histologic type of surface epithelial ovarian tumors

Carcinoma (N=52)

Borderline (N=26)

Endometrioid (N=17) Serous (N=16) Mucinous (N=13) Clear cell (N=6) Serous (N=10) Mucinous (N=16)

c-erbB-2

0 15 16 12 5 10 16

1+ 2 - - - - -

2+ - - - 1 - -

3+ - - 1 - - -
EGFR

0 15 16 1 5 9 16

1+ 2 - 1 1 1 -

2+ - - - - - -

3+ - - 1 - - -
p53

0 6 8 6 6 10 16

1+ 2 1 2 - - -

2+ - - 1 - - -

3+ 9 7 4 - - -
Ki-67

0 5 7 9 - 10 12

1+ - 1 1 2 - 2

2+ 3 1 2 3 - 2

3+ 9 7 1 1 - -

Table 3. Correlation between clinicopathologic parameters and expression of c-erbB-2, EGFR, p53 and Ki-67 in surface epithelial
ovarian carcinomas (n=52)

Clinicopathologic c-erbB-2 EGFR p53 Ki-67

variables Positive Negative pvalue Positive Negative pvalue Posiive Negative pvalue Positive Negative p value
Age

<50vyo. 1 31 3 29 13 19 10 22

>50 yo. 3 17 0.122 2 18 0.941 7 13 0.688 8 12 0.523
FIGO Stage

I-Il 1 30 5 26 11 20 8 23

-1V 3 18 0.146 0 21 0.055 9 12 0.595 10 11 0.108
Histologic types

Endometrioid 2 15 2 15 9 8 9 8

Serous 0 16 0 16 7 9 7 9

Others 2 17 0.924 3 16 0.651 4 15 0.050 2 17 0.008
Universal histologic grade

1 1 15 1 15 3 13 2 14

2 1 22 4 19 9 14 7 16

3 2 11 0.394 0 13 0.656 8 5 0.020 9 4 0.002
Tumor size

<10cm 2 15 1 16 8 9 5 12

>10cm 2 33 0.447 4 31 0.529 12 23 0.379 13 22 0.586
Laterality

Unilateral 4 27 5 26 11 20 9 22

Bilateral 0 21 0.090 0 21 0.055 9 12 0.595 9 12 0.309
Survival status

Death 2 27 2 27 11 18 10 19

Alive 2 21 0.602 3 20 0.460 9 14 0.930 8 15 0.982
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B th(Fig. 2A). WIREAE 2494 1+ (10%), A
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Table 4. Differential expression of c-erbB-2, EGFR, p53 and Ki-67 between borderline and malignant surface epithelial ovarian tumors

c-erbB-2 (%) EGFR (%) P53 (%) Ki-67 (%)
Positive  Negative value® Positive  Negative value Positive  Negative value Positive  Negative value
(N=4) (N=74) P (N=16) (N=62) P (N=20)  (N=58) (N=18) (N=64) P
Borderline 0 26 1 25 0 26 0 26
(0%)  (100%) (3.8%)  (96.2%) (0%)  (100%) (0%)  (100%)
Malignant 4 48 0.149 5 47 0.37 20 32 <0.001 18 34 <0.001
(7.7%)  (92.3%) (9.6%)  (90.4%) (385%) (61.5%) (346%)  (65.4%)
4 X2 test.
ST p=0363 ST p=o4s3 B BT p=0.002
g g g
%50 %50 - %50
2 2 i=
= = =
S S S
® s s
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C-erbB2% <10%  C-erbB2% >10% EGFR <10% EGFR >10% P53% <50% P53% >50%

Fig. 3. Correlation of c-erbB-2, EGFR and p53 with Ki-67 labeling index in surface epithelial ovarian carcinoma. Overexpression of p53 is
well correlated with Ki-67 proliferation index in epithelial ovarian carcinoma (p=0.002).
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Fig. 4. Kaplan-Meier analysis of overall survival of 52 patients with epithelial ovarian carcinoma according to c-erbB-2, EGFR, p53, and
Ki-67 expression status. There is no statistically significant difference in the prognosis of ovarian carcinoma according to the expression
of c-erbB-2 (p=0.998) and EGFR (p=0.556), p53 (p=0.671) and Ki-67 (p=0.498).
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Table 5. Univariate and multivariate survival analysis of 52 pa-
tients with surface epithelial ovarian carcinomas

signifi- >/
Overall survival cance canlce HR 95% CI
L multiva-
univariate®
riate®
Age (<50vs >50vyears) 0.033 0.071 2315  0.930-5.765
Stage (I, I vs 11l IV) 0.011 0690 1252 04153775
Grade (1,2vs 3) 0309 0534 0740  0.286-1.911
Size (<10vs >10cm) 0.008 0.046 0368  0.138-0.983
Bilaterality 0.006 0.169 2110 0.728-6.112
c-erbB-2 0998 0546 0564  0.088-3.616
(negative vs positive)
EGFR 0556 0926 0927  0.189-4.558
(negative vs positive)
p53 0678 0353 0625  0.232-1.683
(negative vs positive)
Ki-67 0498 0.183 2088 0.707-6.164

(negative vs positive)

°, log-rank test; °, Cox regression hazard model; Grade, Universal his-
tologic grade.

(Table 4).
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0.046) % EAHOZE F9)3t AJo]E BT} c-erbB-2, EGFR
W, p53 B Ki-67 YA oot AEE e BAA /o4
o] 1K Table 5).
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