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Clinical Correlation of c-erbB-2, p53, bcl-2, and
c-myc Expression in Patients with Breast Cancer

Nam Kyu Choi, M.D., Sung Yong Kim, M.D., Tae Yun
Kim, M.D., Man Kyu Chae, M.D., Moo Jun Baek, M.D.,
Chul Wan Lim, M.D., Nae Kyung Park, M.D., Moon Soo
Lee, M.D., Hyung Chul Kim, M.D., Chang Ho Kim, M.D.,
Min Hyuk Lee, M.D., Ok Pyung Song, M.D., Eun Seog
Kim, M.D." Kyu Yoon Hyang, M.D2, Seung Ha Yang,
M.D.> and Moo Sik Cho, M.D

Departments of Surgery, 'Radiation Oncology, *Preventive
Medicine and 3Pathology, College of Medicine, Soonchunh-
yang University, Chunan, Korea

Purpose: Breast cancer is a common malignant tumor in
Korean women. Various oncogenes have been demonstrated
in malignant tumor cells. There were many reports on the
relationship between the prognosis and the tumor markers,
particularly c-erbB-2, p53, bcl-2, and c-myc. However, this
relationship is controversial. The aim of this study was to
perform immunohistochemical staining for the c-erbB-2, p53,
bcl-2, and c-myc antigenic protein in breast cancer patients,
to evaluate the expression rate of each antigen, and to
compare the correlations with the patients’ prognosis.

Methods: The medical records of 80 patients who were
diagnosed with breast cancer and who were treated with a
mastectomy between January 1993 and December 1996 at
Soonchunhyang University Chunan Hospital were selected
according to the condition of the paraffin block fixation. The
prognostic factors were investigated. The immunohistoche-
mical expression of c-erbB-2, p53, bcl-2, and c-myc was
examined and compared with the survival rate using a
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Kaplan-Meier estimate and a log rank test.

Results: Eighty patients (79 females, 1 male) were included
in this study, with a mean (SD) age of 48.2 (10.6) years
and follow-up duration of 59.9 (24.9) months. The overall
mortality was 41.3 (33/80)% and the mean (SD) survival time
was 77 (4) months. The overall 5-year survival rate was
63.3%. Among the study variables, the tumor stage was a
significant predictor of survival showing a significantly low
survival rate in tumor stage lll. The tumor size and lymph
node metastasis were significantly associated with the sur-
vival rate in patients with breast cancer.

Conclusion: c-erbB-2, p53, bcl-2, and c-myc might be useful
prognostic factors, even though a statistical significance was
not achieved. (Journal of Korean Breast Cancer Society
2002;5:125-134)

Key Words: Breast cancer, Prognostic factor, c-erbB-2, p53,
bcl-2, c-myc
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c-erbB-2 E%4 A= F2Aew 394 AU
SAIk Ak WA o] At vk Aol
23 Qlek. kel Al cerbB29] EEELS 10~51%2 K
DRSO wel xpo] & Kol gl on)(2,3) oll= cerbB-2
o] BeJEzol A4F o 53l FiollA Ape] ol $-o} 2
Ho| 9= Aoz 44 o]d thg monoclonal antibody?]
Transzumab (Herceptin®, Genentech/Roche, Basel, Switzerland)
& o] 83t target therapys A|3WslL Qlh.(4)

p33 AR A2 T4 S 2% Vlse &
w], o] 22 of ol o3l ofAd p53 AL A
I AFof A FEo] < HA, FAWH S HYEE
H Zlo] 41A W&t Fodwolol 27t ps3e] v =
AR A E Do) FuketellA p53e] EE
2 Hazkgol wet ol & Hof 23~46%2 FHA 3
th. Isola 5 (5 p538] ZEI 3HAF] od|$F & Aol ¢
v Sl FAAe] vk sk

bcl-2 proto-oncogene 93 EA B A|E I Fol|4 23
vrebubE 14 ok 18 A A 91 o] =AY ol A B
ZAE| 9l em, 26 kDa 7 EFHA S L3313kt bel-2
WAL v EFee|ol o, ol Tl A Al 9
Al ek el Al bel-29] EEES 53~-82%% Kzt
Soll whe} Aol F Holi ek Reed(6) SSHolA bel-2
o Ezol Wae] B ¥} Felo] ek Basa
et

cmye FF FAAE 62 kDa A AEE 2 Wizt
& A3 Y@AA S Helw, B4 123 ¢
AZRAS} B35 24 o F9% Ao FeiA 9
on, W ATl cmye FXFAATE AEF7]0A GO
oA Gleze e 2A-%e As didste 2AE
Al EsHA L, c-myce] I FFo] ERE ook Aol 9}
o k() FEENA cmycd] EEES 60%ClA]
100%7H A 2 Kaiztel] whe}h Zpo] & Heolal girt.

AAEE GHetol Al 31419 oo} sl 27 8tH
270l whE c-erbB-2, p53, bel-2, c-myc®] ¥ E 22| o]
I IS e s s 2 B B P R ) g o =il o
b ek 3HAt 80ellE e g o] 5 dlel dAekA
o] &3t W zA 3t JAl3 AAEGIrt

f

0 ox
HOIN X
N X o

>

—

AU

el
O
o
X
[N
X,
2
>

mu ko

19931 19 HE] 19961 129714 4d7F =x gk ela A
Aol A fketo 2 Zek wky =5 A Aozt glgd
ow, FUY FES T A F o FH Pl
31, paraffin Evl] 229 HEAE7) F53 80 9 3ALE
NGO Z o] 59 N7 55 Fzslo] IS £4%
ek 3hAE2] AYEES Kaplan-Meier W &2 B]523}k4)

°o ™ log rank testZ 77g s} ).
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(1) HEESEE M olyeiael shel s e gt
B33 57 TLe AH AFAT GRS 99
microwave ovenoll4] 1087+ 7} A elslgich =2We W
A Fdsta A Aty HH 3% Ak a-mlElE
Aol 3087 AEAT F FRTE FAIBE AL, avidind}
biotin®] X}k blocking kit(Zymed, San Francisco, CA, USA)
= Agslelen, AollA 247 3084 2H-E-A17] ¥ phos-
phate buffered saline (PBS)S-2 354 33] FAlstA ). c-
erbB-2, p53, bel-2, c-mycol] tHdt Yx}&kx)| & rabbit anti-human
c-erbB-2(DAKO, Carpinteria, CA, USA), mouse anti-p53
(DAKO, Carpinteria, CA, USA), mouse anti-bcl-2(DAKO,
Carpinteria, CA, USA), NCL-cMYC(Novocastra Laboratories,
Newcastle, CA, USA)E Z-&-A17]1 & 2X|17F Hel A 2
% PBSE 3%4 33] A8} LAB kit(DAKO, Carpinteria,
CA, USA)E o] &3lo] o]x}3kA|¢} streptoavidin peroxidase
(DAKO, Carpinteria, CA, USA)S Z-7F 3054 28X 7t}
PBSE 3%4 33] A8t & DAB kit(Zymed, San Francisco,
CA, USA)Z WA 7| 2 4=A]8}9). 27 hematoxylin® & 343
AL de] 95 o FRIHGS 71 Balsam £ F 2
u7 o2 sl

i

Z Aujge] @7 Aok Qo] Rg kel F )

o
k=3
ofoll 4] A T EF 9l ANZEE FASIA

3 4 A4 T3 64dll, AEA
2249k 20|, WS 4dll, 734t 6dll, FEASL 44Tt
o] 9] HTAT L 48249tk o] AR = %5 o7}
416] 2l #Z o7} 3909 3, Al EshH el Zo] 464
2 74 %2 vles A fUehE Nottingham
modification of the Bloom-Richardson system(8)el] 2|3t #4%
ol whel Eisld 55 10] 299, ¥-55 117} 409 1]
I HSH I7F 1eeh 8% 5 Aol oJs) =
=z Holod ot ElE of|& 399912, AICC & H 7]
5@l 23t T4 0717} 14, 1717} 74, 2717} 454,
3717} 274134 cH(Table 1).

FHkQtol A c-erbB-2, p53, bel-2 L8] X c-myc= HH &4
off o3k Aol A FF=A ] T4 gl AA| FlollA EE
< B} p532 o], c-erbB-2 A|FE2IF AlEA | 1]
3L bel-28} c-myc= A|EA ] FAEQ o FEE-S Table

29k Zt.
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Table 1. General characteristics of 80 study subjects

Variable Number of patients (%)
Age
<40 18 (22.5)
40~49 28 (35.0)
50~59 21 (26.3)
>60 13 (16.3)
Tumor side
Left 39 (48.8)
Right 41 (51.3)
Tumor location
Center 5 (6.3)
LIQ 5 (6.3)
LOQ 5 (6.3)
UIQ 14 (17.5)
UoQ 46 (57.5)
WB 5 (6.3)
T stage*
0 2 (2.5
1 9 (11.3)
2 44 (55.0)
3 17 (21.3)
4 8 (10.0)
N stage*
0 41 (51.3)
1 19 (23.8)
2 15 (18.8)
3 5 (6.3)
TNM stage*
0 1 (1.3)
1 7 (8.8)
2-A 27 (33.8)
2-B 18 (22.5)
3-A 18 (22.5)
3-B 9 (11.3)
Nuclear gradef
I 29 (36.3)
II 40 (50.0)
III 11 (13.8)

*AJCC cancer staging manual; ! Nottingham modification of

Bloom-Richardson System.

FA717 F 3300 (41.3%)7F Astola o] 9] HF(SD)
AENLL TI@NDelger 59 BEES 633%3A
(Table 3, Fig. 1). A&&7 213 B2A4¢ B 5L ¢
W19k Skl 27] 9 I2A AelojRglon, 53]
7] 3717k FeleHAl e AEES HYa Fde] At
2T, AZA Adol7t s AT L] &

th(Table 2, Fig. 2~4).

Table 2. Survival by pathologic parameter and tumor marker ex-
pression

. Survival time Mortality,
Variable Mean (SDY 1N (%) P-value
Age
<40 66 (8) 8/18 (44.4) NS
40~49 84 (6) 10/28 (35.7)
50~59 79 (8) 8/21 (38.1)
>60 64 (9) 7/13 (53.8)
Side
Left 75 (5) 17/39 (43.6) NS
Right 77 (6) 16/41 (39.0)
Nuclear grade
I 72 (7) 13/29 (44.9) NS
I 79 (5) 14/40 (35.0)
I 67 (5) 6/11 (54.5)
c-erbB-2
- 79 (5) 6/17 (35.3) NS
+ 75 (7) 10/25 (40.0)
++ 61 (9) 5/11 (45.5)
+++ 78 (5) 12/27 (44.4)
p-33
- 76 (5) 12/35 (34.3) NS
+ 91 (14) 1/6 (16.7)
++ 67 (8) 7/13 (53.8)
+++ 70 (7) 13/26 (50.0)
bel-2
- 73 (5) 18/38 (47.4) NS
+ 75 (10) 5/13 (38.5)
++ 63 (8) 6/11 (54.5)
+++ 88 (8) 4/18 (22.2)
c-myc
- 67 (5) 19/36 (52.8) NS
+ 71 (8) 10/24 (41.7)
++ 85 (11) 3/11 (27.3)
+++ 97 (6) 1/9 (11.1)
Estrogen receptor
- 72 (5) 25/53 (47.2) NS
+ 85 (8) 5/16 (31.3)
++ 74 (11) 1/5 (20.0)
+++ 81 (13) 2/6 (33.3)
T stage
0 NA 0/2 (0) P<0.05
1 85 (10) 2/9 (22.2)
2 87 (5) 11/44 (25.0)
3 62 (6) 12/17 (70.6)
4 29 (6) 8/8 (100)
N stage
0 97 (3) 4/41 (9.8) P<0.05
1 77 (7) 9/19 (47.4)
2 34 (5) 15/15 (100)
3 32 (7) 5/5 (100)
TNM stage
<1 NA 0/8 (0) P<0.05
2 95 (4) 7/45 (15.6)
3 39 (4 4/39 (10.3)

by Log rank test.
SD = standard deviation; NS = not significant; NA = non applica-
ble.
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Table 3. Treatment and prognosis

Variable No. (%)
Operation

Auchincloss 36 (45.0)

Patey 20 (25.0)

Quadrant+Ax 4 (4.0

RM 4 (5.0

Scanlon 16 (20.0)
Survive

Yes 47 (58.8)

No 33 (41.3)
Follow up time, month, mean (SD) 59.9 (+24.9)
Survival time, month, mean (SD) 77.0 (+4.0)
Survival rate

2 year (88.8)

3 year (83.8)

4 year (69.8)

S year (63.3)

No. = number of patients; Ax = axillary dissection; RM = radical
mastectomy.
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Fig. 1. Kaplan-Meier cumulative survival curve.
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3 e Aeloll BAUAY Folde sl o g3
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Fig. 2. Kaplan-Meier survival curve by tumor size.
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Fig. 3. Kaplan-Meier survival curve by lymph node metastasis.
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Fig. 4. Kaplan-Meier survival curve by UICC tumor stage.
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Table 4. Expression of c-erbB-2, p53, bcl-2, c-myc according to pathologic types of breast carcinomas

No. c-erbB-2 p53 bel-2 c-myc
Infiltrating ductal carcinoma 64 49 (76.6) 39 (60.9) 33 (51.6) 36 (56.3)
Infiltrating lobular carcinoma 2 1 (50.0) 2 (100) 1 (50.0) 1 (50.0)
Intraductal carcinoma 4 4 (100) 1 (25.0) 3 (75.0) 3 (75.0)
Papillary cacinoma 6 6 (100) 1 (16.7) 5 (83.3) 4 (66.7)
Medullary carcinoma 4 3 (75.0) 2 (50.0) 0 ( 0.0) 0 ( 0.0)
Total 80 63 (78.8) 45 (56.3) 42 (52.5) 44 (55.0)
No. = number of patients; ( ) = %.
Table 5. Expression of c-erbB-2, pS53, bcl-2, c-myc according to histopatholgic findings in breast carcinomas
No. c-erbB-2 p53 bel-2 c-myc
Side
Right 41 33 (80.5) 19 (46.3) 21 (51.2) 18 (43.9)
Left 39 30 (76.9) 26 (66.7) 21 (53.8) 26 (66.7)
Nuclear grade
I 29 23 (79.3) 14 (48.3) 20 (69.0) 21 (72.4)
I 40 31 (77.5) 23 (57.5) 19 47.5) 22 (55.0)
I 11 9 (81.8) 8 (72.7) 3 (27.3) 1 9.1
L/N metastasis
Absent 41 30 (73.2) 20 (48.8) 22 (53.7) 27 (65.9)
Present 39 33 (84.6) 25 (64.1) 20 (51.3) 17 (43.6)
No. = number of patients; L/N = lymph nodes, ( ) = %.
1.0 1.0
> 84 T o 87
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Fig. 5. Kaplan-Meier survival curve by c-erbB-2. Fig. 6. Kaplan-Meier survival curve by p-53.
SES A Bt £iskol TG el vlsl Eol Eou AA folekAl ¥kl flZA Holof ol
Eo FoAE Yl th(Table 4). WAL ol w2 %% oS EEEE Ao] o7} ulHo] el nlelA EEEol %
75 dloll vlel 2% o7t Eokovt FolelAl 3, gkout, ol shAl pEgkrh(Table 5). AEEI} ARHE §l9l
3 F3hwell wE 2EES STl Fobiel vt 2% th(Fig. 6).
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Fig. 7. Kaplan-Meier survival curve by bcl-2.
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Fig. 8. Kaplan-Meier survival curve by c-myc.

Table 6. Interrelationship between c-erbB-2, p53, bcl-2, c-myc in breast carcinomas.

No. c-erbB-2 p53 bcl-2 c-myc

c-erbB-2

- 17 11 (64.7) 7 (41.2) 7 (41.2)

+ 63 34 (54.0) 35 (55.6) 37 (58.7)
P53

- 35 30 (85.7) 28 (80.0) 20 (57.1)

+ 45 33 (73.3) 14 (31.1) 24 (53.3)
bel-2

- 38 30 (78.9) 31 (81.6) 14 (36.8)

+ 42 33 (78.6) 14 (33.3)* 30 (71.4)
c-myc

- 36 28 (77.8) 22 (61.1) 12 (33.3)

+ 44 35 (79.5) 23 (52.3) 30 (68.2)*
Total 80 63 (78.8) 45 (56.3) 42 (52.5) 44 (55.0)

No. = number of patients; () = %.
*P<0.05



ZlU 9 : e

S c-erbB-2, p53, bel-2, J12Idd

c-mycO] IR} UMM 0jo] 131

AAA(P<0.05)F HYrt bel-27} TS Hol oo} 5%
A dloNA cmycd] EFES 27 71.4%9} 36.8%2)
EEES HYon, cmycrt E5 HQl dl¢t 5] gl
alof| A bel-2&= 2 68.2%9) 33.3%9] &S Hol F9<
of| A bel-29t c-myc AAAIE Hodc) o]9]o] g 7+
ABBA = 27E 7] Aol o) {93k Aol gl
91 tH(Table 6).
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1 @

Sk A 2ol vtk ROl EFen ek Bl A
TE oA e r FEEA Fa Yk et
o] EE Feh dol ZPAE] w54 (ploidy), Al
FZAS 283 estrogen T2 A9} progesterone T84 72
o QB STl T8 Aew FeA ded, A

Zolli= proto-oncogenes®] EEo| of|FIALEA S 7EX] 7k
°]7§5457_ 9{)\1;]_ Zok °7<12]- x}%p_ 14/11—2—1 ol ,q]_,”,] 3}
o o3k %3 s Tk TR 2A- FEelA 9
W3 ‘%“é?ﬂ%ﬂr o] qdckar g}
ek 3hatoll Al c-erbB-29] BEEY E Al 64%
2 o2 BuaE9 10~51%0l vl3] =9keh B A4
frerel F3ell et c-erbB-2v I fFdstel A
ool A & Kol JFAel B &4t 2l 4
Akell v 2 TEES HIou AwA At A9
share Sl Aol A3 vlae L%ﬁPﬁit‘r. o] A4
= Wl A 8] EEFo] AFAUelA Bt ok e
Haet= It oL, Pavelic 5(10)3} Berger 5(11)< c-
erbB-29] EEEo| FHLH et AFAtolA Frhar B
stk B Ao A cerbB-2+ f-HHeFe] S 1(79.3%),
ANeH W(77.5%), Mo+ M(81.8%)E 3hAte| o5 B3t
g Al o] g1t Moriki 5(12)2 c-erbB-29] EFo] =&
5wt FAAGe] ot HololRelk= FAAe] glrkx
819l 0w, Heatley S(13)S c-erbB-29] #}e) 30| Fk9
7], 2234 A5, [JZA Holofol upe} Xpo] & H
ot Rl=d Holeke] paaAdute] FAIZHA oJu|E Hal
v} &9tk McCann 5-(14)3} Slamon 5-(15)S c-erbB-29]
FolF o] zAH WEF Yz A Ao, Azlel At 1
2|3 ghAke] AE fe] gk 39l en, Tandon &
(16)Z} Wright 5(17)< Western blot$} ™ Z2 82 o FLo]|
Al o] FoF AL TS BHAbellA] TEH] Sl oll$ EA
Ak ek 23y Al 5(18)FF van De Vijver (19
Fridetoll Al c-erbB-2 ol %9} faE o] ek sho] £ A
geol Aot A st
‘?r Wl A ps539] EEES 23~46% 2 HaAEol wheh
]g‘_g EOLL_ Iol:q i Ncﬂoﬂ/q}: 56.3% % H]—r;ﬂ i‘r_ol—
whekel ool uhet B Al sk fF4t
l %‘%‘é«l Bt &qdq aela FAA Sl vl S35

[¢}

le

[<4

T
32
o
<
e
1o,
_‘>i
e
g2,

EEET ath. Rosen 5(20)2
p339] EEEo] T4 2AH FEHH HHAGE Ho {
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