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C-erbB-2 Expression Predicts Tamoxifen Effi-
cacy in Breast Cancer Patients

Soo Yong Park, M.D., Myung Kook Lim, M.D., Su Hwan
Kang, M.D., Young Kyung Bae, M.D.", Dong Suk Kim,
M.D.", Koing Bo Kwun, M.D. and Soo Jung Lee, M.D.

Purpose: It has been reported that c-erbB-2 overexpression
is associated with a resistance to tamoxifen therapy in many
trials, but this is controversial. The aim of this study was to
evaluate the c-erbB-2 status, and the response to tamoxifen,
in breast cancer patients.

Methods: We enrolled 294 patients who had been treated
with tamoxifen, 261 (88.8%) were ER and 33 PR positive
respectively. The expressions of c-erbB-2 were analyzed
using immunohistochemical methods. The median follow up
was 36 months. We medical records retrospectively
reviewed, and the recurrence rate analyzed and compared
with other prognostic factors and survival rates, according to
the c-erbB-2 status.

Results: The mean age of the patients was 45.23£10.47
(20~83). The incidence of invasive ductal carcinomas,
invasive lobular carcinomas and DCIS were 91.2, 4.8 and
4.1%, respectively. The recurrence rate was 10.9% (32/294),
and 22 of 225 (9.8%) in ER/PR (+/+), 7 of 36 (19.4%)
in ER/PR (+/-) and 3 of 33 (9.1%) in ER/PR (-/+). The
recurrence rates, according to the TNM stages 0, |, lla, b,
Il were 0, 5.4, 6.5, 15.2 and 36.7%, respectively (P=0.000).
The recurrence rates, according to the c-erbB-2 stati, were
16.5 and 8.4% in the positive and negative groups, re-
specively (P=0.039). The nuclear grade was higher in the
c-erbB-2 positive group than in the negative group, but there
was no relationship between the c-erbB-2 status and the
other prognostic factors, such as axillary lymph node status,
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TNM stage or histological grade. The overall and disease
free survivals were significantly shorter in the c-erbB-2
positive than the negative group (P <0.05).

Conclusion: The patients with tumors positive for c-erbB-2
had shorter overall and disease free survivals, compared to
patients with tumors negative for c-erbB-2, when treated with
tamoxifen. Overexpression of c-erbB-2 may reduce the
efficacy of tamoxifen therapy, although our number of pa-
tients was small and the follow up relatively short. (J Korean
Surg Soc 2003;65:95-100)
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4 A7E A8 ASHEe CMFY mIl £o
™ (7,8) c-erbB-27} A Q1 7d-$-oll = CMFE T} FAC7} ¥ &
- olegbar Hrslgict(9)

olol] Az FHY TE ¥, TEFEAHOE tamoxifen
S Fodd} 3kA}ol|AlA] cerbB-29] ke ol w}% Aurg-o] =}
o] gl 7]&el dHA Fukete dl¥ QIAE HlaLsled,
c-erbB-29] 3} tamoxifen] X & F3}9}e] A BA|
5 gotEaA skqict.
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o2 33 AFsidtt. 1 % o]xekA|l Link antibody
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Table 1. General characteristics of patients

No. Percent (%)
Age group
20~29 9 3.1
30~39 82 27.9
40~49 114 38.8
50~59 52 17.7
60~69 35 11.9
70~79 0 0
80~89 2 0.7
Histologic type
Invasive ductal carcinoma 268 91.2
Invasive lobular carcinoma 14 4.8
Ductal carcinoma in situ 12 4.1
TNM stage
Stage 0 12 4.1
Stage 1 93 31.6
Stage IIx 93 31.6
Stage Il 66 224
Stage III5 30 10.2
ER/PR status
ER/PR (+/+) 225 76.5
ER/PR (+/-) 36 12.2
ER/PR (-/+) 33 11.2
c-erbB-2 status
Positive 91 30.9
Negative 203 69.1
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Foto] 268%(91.2%) 2.2 7HA wkgkar 1 vho] AEA £
gdgtol 147(4.8%), HA43] Ulgto] 12%(4.1%)«1 o]t
TNM H7]& Stage 07} 12 (4.1%), Stage I0] 939 (31.6%),
Stage a7} 93%(31.6%), Stage IIb7} 66™3(22.4%), Stage Ila”}
30%(102%)°19 k. $2F 48| del= ER/PR (+/+)7}
225"3(76.5%), ER/PR (+/-)7} 369 (12.2%), ER/PR (-/+)
7} 3398 (11.2%)°] 9t} c-erbB-22] FAELS 30.9% (91/294
)0l 3 tk(Table 1).
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AA ALES 109% (32/294%)0] 1, At 3HA} F
A TA7} 147 (438%) 0 & 7hAF whokar, FraAuto]
H(15.6%), A, AF-=3], ZHAol7t 2+ 49 (12.5%), S5
o7} 19 (3.1%)°] $AtH(Table 2).
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Table 2. Recurrence sites

No. Percent (%)
Bone 14 43.8
Loco-regional 5 15.6
Lung 4 12.5
Liver 4 12.5
Soft tissue 4 12.5
Pleura 1 3.1
Total 32 100.0

Table 3. Recurrence rates according to various prognostic factors

No. Percent (%) P value

TNM stage

Stage 0 0/12 0

Stage 1 5/93 5.4

Stage IIa 6/93 6.5

Stage IIg 10/66 15.2

Stage III5 11/30 36.6 P<0.05
ER/PR status

ER/PR (+/+) 22/225 9.8

ER/PR (+/-) 7/36 194

ER/PR (-/+) 3/33 9.1 P<0.05
c-erbB-2 status

Positive 15/91 16.5

Negative 17/203 8.4 P<0.05
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o] HhP<0.05). TEE F2xof uhZ Au-ES ER/PR
(+/H)lA 9.8% (22/225%), ER/PR (+/-)°lA 19.4% (7/36
), ER/PR (-/+)°llA 9.1% (3/33"8)E PR (+)°ll4] PR ()
ol #Hr} Ato] A girh(Table 3, P<0.05).
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EETF cerbB-29) °W§°1 =2 AHys Hyo B
4 oul= gldch ey fﬂ%% | 2545 cerbB-29
A 52 =9krh(Table 4, P<0.05).
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c-etbB-2 9FAIQl oA 1, 2, 3] AA| AE 2}
+3.1%, 53.9+52%, 23.0+4.4%0|9om, SA49 FolAE
ZH7E 94.0+1.6%, 72.9+3.1%, 54.7+35%% A< FollA
o] A =2 ALES ErhFg. 1, P<O 0) T AL
&2 cetbB-27] AR FollA] 1, 2, 3wdo] 7+ 87.9+3.4%,
46.2+52%, 19.8+4.2%S Hol ubd SAJ9l FollA= 247t
92.6+1.8%, 70.9+32%, 512+3.5%% SA1Ql o4 2u]
A =& 7 AEES HoFig 2, P<0.05). 183
Cox proportional hazard model 2 multivariative analysis& A]
Y3t Az} 3kape] o], W7, |24 o] {7, chemo-

Table 4. Relationship between c-erbB-2 and various histologic
prognostic factors

c-etbB-2 (+) c-ertbB-2 (-) P value
TNM stage
Stage 0 3.3% (3/91) 4.4% (9/203)
Stage 1 33.0% (30/91) 31.0% (63/203)
Stage IIx 27.5% (25/91) 33.5% (68/203)
Stage 1Ig 242% (22/91) 21.7% (44/203)
Stage 1II5 121% (11/91)  9.4% (19/203)  NS*

Lymph node metastasis
52.7% (48/91) 54.7% (111/203)
47.3% (43/91) 45.3% (92/203) NS

Negative
Positive
Histologic grade

I 4.4% (4/91) 4.4% (9/203)

I 19.8% (18/91) 32.0% (65/203)

I 75.8% (69/91) 63.6% (129/203) NS
Nuclear grade

I 55% (5/91) 16.3% (33/203)

I 28.6% (26/91) 39.9% (81/203)

I 65.9% (60/91) 43.8% (89/203) P<0.05

* = not significant.
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Fig. 1. Overall survival rate according to the c-erbB-2 status.
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Tamoxifen X 8ol =X ¢+ Yool dlidsl= Aoz =
c-erbB-2 (HER-2/neu), estrogen receptor beta (ER[3), trans-
forming growth factor betal (TGF-[31), calmodulin, calcium-
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dependent protein kinase C, protein kinase A, insulin-like
growth factorl (IGF-1) 5-°] &4 21}, o] F cerbB-20]|
gk A7} 7h el o] FolA vk.(10,11)
c-erbB-2 &9k A= 54 ;q.g—q]:ﬂ- ALY I =
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Fig. 2. Disease-free-survival rate according to the c-erbB-2 status.
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7} 913 tamoxifenC & X EHFS- 3hA}ol|A] c-erbB-29] It
2 ALEo] Ykl 31911, Elledge 5(5)2 ER 42
HolA koA cerbB-29] FElo] XU EE tamo-
xifen®] X8 &3}, I3 Aol falo] glekar sgich.
ey FH T UREe HuZE= cerbB-29] o]
tamoxifen®] %] Zofl A &4& UeElHe ALE Hlrh 2
ALANAE tamoxifenZ X B3 A5 AtEo] c-
erbB-2 ARl ShAol| Al A =9k, AEE U THASES
c-erbB-2 ¥4 Q1 ALl AIA Ekeh AF7hA] 4R tamo-
xifenol] A &sl= 7142 cerbB-22] It o] tamoxifene]
U (uptake) S ZAEAFIAY, F3E(efflux)S F7HAZ 224
oko] n|#ASLE Zuls} A}, ERS B]EA S}(inactivation)
32 sl3Fz (downregulation) ¥ . 24 7+ © 2 tamoxi-
fen?] RIZHEE Hojrmglvhe 7HAdo] ket B c-erbB-27}F
ER9] QlAF3H(phosphrylation)E +1kslo] ERol| estradiol©]
a3l Ao} $A3E WSS A0 7] 1) cerbB-2 cDNAS 7+
9 (transfection) &2 c-erbB-27} HA ©] Wo] o],
ERE] A& ABIAA T E2Z v &Y AAS gt
= 7Hdo] HuE A glojA] gto g uksjof & At A
Z4steh (1) B o2 JPAZE cerbB27) A 3E™ ER
expression®| At gz QlEdl, ERo| oFA4ola
c-etbB-27} kA9l M| ESEE heregulin (a ligand for the erb-B
family of receptor) &2 A4 A=} ERo| £AFHA &
B &Y & AAEH "k 3t (19,20) oA 3k A
+ c-erbB-2 signaling®] §-H¢F A|E Al Aol o] AEZ A
oA PAlste] T2 EX g6 4 ¢A sl dle]
ek &4%ivk(21,22)

Ellis 5(23)& c-erbB-27} #Habalsl Gulote] 22 oW
ol| A tamoxifen ™.t} aromatase inhibitor®] &3}7} £} s
93, Hortobagyi(24)2} Jones 5(25)2 ZolA FiletollA
c-erbB-29] #l& o] & 79 c-erbB-22] monoclonal anti-
body<] trastuzumab (Herceptin®)°] 2 gyE Holvla &)
At walA] gE cerbB-27} A E 49 T2 E Qo
et AR ETL Qlojob & Ao g A7}
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c-erbB-29] A7} 0, 1+2 2 1poW oA FALE, 2+
= A (weakly positive)2Z, 3+ FEHEe] 7FekA
(strongly positive) 2.2 FHE3t= Zlo] HHASIE|o] it}
McCormick 5(27)2} Perez 5(28)-> FISH (fluorescene in situ
hybridization)7} " 22 s}t At ¥ e, W
ZA 33t} 0, 1+, 3+ 75 FISHeF Z 37} v
2 A, 2491 A5 X Ee @ A5 BokA
M2 AARE 207k RS Aol FISHE
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A7 et

ol gdollAl & uwl ZEF FEAE FAQ FEUY T=
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2 A7tsn] S 2R Q9| of|EAAtZ A 7EX| 7} 9
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19961 69 5] 20011 5Y7HA] 2047 o] S &
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2A 88 AR 2R3 cerbB2 HHElol wpE AL E
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2947 2] 32 F cerbB27F FAQ AL 1Mo g
30.9%% 2™, c-erbB-2 A Y wl] ALEL 16.5% (15/91F),
LAY wf AMHE-S 84% (17203%)E A YD wjl Afuto] vk
SFHP <0.05). TE3F c-erbB-27F FAY uff A AEE Y
] AEEe] 5A4Y Wl Eok @Al YeElsehP<0.05).
c-erbB29} 22 3H4] of| % QlAkeke] Aol A c-erbB-27}
Ad o d5Fol =2 AS & T UATHP<0.05).

ol gollA & W TEZ FEAI7F S e T2
E QWA cerbB29] TR AA| AEE Y T AE
5 A Z| 2R c-erbB-27} tamoxifen *| Fol] A A&
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