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Immunohistochemical Expression of c-erbB-2
Protein in Breast Cancer

Byung Nyun Kim, MD., Ho Yong Park, MD,, Young Ha
Lee, MD,, Ji Young Park, MD. and Youn Kyung Son,
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Purpose: A clinical trial that evaluated the efficacy of Her-
ceptin® (arti-erbB2 antibody) as a first-line therapy for meta-
static breast cancer was presented. It was demonstrated that
38% of the metastatic breast cancer patients benefited
clinically from the Herceptin therapy. Recertly, a trial of sys-
temic chemotherapy was recommended as a first-line treat-
ment for the patient with metastatic breast cancer refractory
to Herceptin therapy. Therefore, it is necessary to evaluate
c-ethB-2 protein expression in breast cancer prior to Her-
ceptin treatment and the significance of c-erbB-2 protein as
a prognostic predictor.

Methods: To evaluate c-erbB-2 protein as a prognostic pre-
dictor, we analyzed the expression of c-erbB-2 protein by
the immunohistochemical method in cormparison with other
factors such as age, tunor size, stage, histologic grade, LN
status, hormonal receptor status and DNA ploidy. Then we
performed suvival analysis. A total of 266 patients who
undernent mastectomy between May 1998 and April 2000
were evaluated and statistical significance was determined
by x * test.

Results: In 146 of the 266 patients (54.9%) c-erbB-2 was
positive in the tunor, and negative in the remaining 120.
The overexpression of cerbB2 was positively correlated
with tumor size and progesterone receptor positivity. The
c-ehB2 expression shonved an association with a low
recurrence-free survival probability in univariate analysis (P=
0.0159). However, in multivariate analysis, c-erbB-2 expres-
sion was not an independent prognostic factor.
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Conclusion: The c-erbB-2 protein expression appears to
have prognostic significance in breast cancer but long-term
follow-up studies are necessary for corfimmetion. (J Korean
Surg Soc 2002;62:456-462)
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Fig. 1 Breast cancer cells with a negative membraneous staining
for c-erbB-2, x400.
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Fig. 2. Breast cance cdlls with 2 positive membraneous staining
for c-erbB-2, x 100.



Table 1. Paient characteristics

Total number of patients 266 (%
Age in years 4871109 (24 79
Clinicd tumor size (cm) 30+£18 (0.3 9.0
Clinicd stage

0 16 (60)

| 72 (21.)

lla 92 (34.6)

Ib 65 (244)

Ila 21 (79)
Higtologic grade

| 34 (163

Il 134 (623

11 46 (214)

Fig. 3. Breast cancer cdlls with 3 positive membraneous staining

for cerbB2, % 100. No. of pogtive axillary nodes

0 170 (639)
13 52 (195)
4 9 20 (75)
>10 24 (90)

Hormona receptar gatus
Estrogen receptor (ER)  Negative 150 (56.2)
Positive 116 (43.8)
Progesteron receptor (PR) Negative 144 (539)
Positive 122 (46.7)

C-abB-2 protein
0 120 (45.7)
+ 36 (135)
++ 48 (18.0)
+++ 44 (165)
++++ 18 (6.8)
DNA staus
Aneuploid 66 (24.9)
Fig. 4. Breast cancer cells with 4 positive membraneous staining Diploid 65 (24.4)
for c-erbB-2, x400. Unknown 135 (50.7)
Diagnosis
Ducta cadcinoma in situ 17 (64)
Infiltrating ductd carcinoma 222 (83.])
Lobular carcinoma 9 (34)
) Soecid type* 19 (7.)
*Medullary carcinoma, mucinous carcinoma €tc.
266 24
78 48.7 .
lla 92 (34.6% b
, 70 (639% 2 c-erbB-2
116 (43.8%) , 54
122 (46.1%) . 222 54 181 104 (575% c-ebB-2
(83.1% , 17 , 55 8 42 (495%) c-abB-2
(64%), 9 (34%, . 3
. c-ebB-2 146 (54.9%), cm 91 % (50.3%9 c-ebB-2

120 (45.1% (Teble 1). 3om 75 50 (66.7% c-ebB-2
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Table 2. Reationship between prognostic varigbles and c-erbB2

Table 3. Univaiate analysis for clinicopathologic factors influenc-

expression in breast cancer ing recurrence
c-ebB-2 (9 No. of
Prognostic varigbles 9 ToEd No. o wrence (% P-value
Negaive Pogsitive P vaue*
c-agbB-2 0.0159
Age <H5w 77 (425) 104 (575 0219 Negative 120 2 (17)
=25y 43 (506) 42 (494 Positive 146 12 (82)
Sze 3 an 95 (49.7) 96 (50.3) 0016 Age 0.3755
= 3aom 25 (333 50 (66.7) <54 yr 181 11 (6.9)
Lymph node Negative 80 (47.) 90 (529) 0.396 >55yr 85 3 (35
Positive 40 (417) 56 (583 Sze 0.0099
Grade I, 1l 70 (417) 98 (58.3) 0.139 3 cm 191 6 (3.2
1L 1B (39.) 28 (609 >3 om 75 8 (10.7)
ER Negative 70 (467) 8 (533 0562 Lymph node 0.0296
Positive 50 (43.1) 66 (569 Negative 170 5 (29)
PR Negative 74 (514) 70 (486) 0025 Positive 96 9 (94)
Positive 46 (37.7) 76 (62.3 Grade 0.0054
DNA ploidy Diploidy 31 (477) o4 (523 0256 1,11 168 5 (30)
Aneuploidy 25 (379 41 (62.) N 46 6 (13.0)
Unknown 52 3 (5.9
Totd 120 (45.1) 146 (54.9) ER 06215
X test, P 005 Negative 150 9 (6.0)
Positive 116 5 4.3
PR 0.8540
Negative 144 8 (5.6)
(?20'016)' Positive 122 6 (4.9)
, , DNA ploidy Sage 00133
c-abB-2 . 0 16 0 (0)
(ER [ 72 2 (29
(PR) lla R 4 (49)
144 70 (48.6%9 c-abB-2 , Ib 65 4 (6.2
2 76 (62.3%) c-ebB-2 Ila 21 4 (190)
(P=0.025)
(Table 2).
3) Table 4. Multivariate andysis for factors influencing recurrence-
free surviva
266 14 (53% c-
abB-2 2, cabB-2 2 Pogiostic 5 o P R
vaiales vdue ratio
.3 c-erbB-2 98.33%,
c- ebB-2 9178% c-agbB-2 1035 0787 0.189 2812 0602 13.166
c-erbB-2 Sze 1503 0684 0028 449 1177 17.167
, , , Grade 1282 0612 0036 3605 1087 11959
(Table 3). Lymph node 1548 0787 0049 4704 1006 22004
c-erbB-2
(Table 4).
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Irg21 4.8 kb mRNA ,
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(6,11) c-abB-2 ,
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) (10,2021)
(13) (6,20,22,23) c-ebB-2
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monodond  antibody (sens- 6,22
tivity) , scoring system , (2023) ,

, , , DNA ploidy,
fluorescence in-situ hybridisation (FISH)  polymerase chain c-ebB-2
reection (PCR) c-abB-2

. Racliffe  (14) c-ebB-2 ,
FISH c-abB-2
. c-ebB-2
FSH
c-erbB2 c-ebB-2 (1819
transcriptiona c-abB-2
post-transcriptional deregulaion (15-17) ,
damon (6) 189 c-ebB-2
0% c-ebB-2 (23-25) (21,22)
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. c-ebB-2 20 c-abB-2
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Tamoxifen
.(26) Carlomagno
xifen
ER p185H ER2

27 cebB-2 Tamo-

. c-ebB-2
Gusteson (7)) c-ebB-2
CMF (cyclophosphamide, methotrexate, fluorour-
acil) , CAF
(cydophogphamide, doxorubicin, fluorouracil)
c-ebB-2

(28,29

c-ebB-2

c-erbB-2

c-abB-2 anthracydine
paclitaxel
Herceptin® (erbB-2
) firgt-line
(8

Gerhard(30) FDA HerogpTest® (Dako) 3+
(range: 0 3+)  Heroeptin® therapy , 2+
A Heroeptin® thergpy
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c-abB-2

FISH concor-
dance test

c-ebB-2
c-ebB-2

549%
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