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Purpose: Estrogen receptor (ER) is the key therapeutic progesterone receptor (PR) expression, p53 expression and
target in breast cancer. ERS has recently been identified to HER-2/neu expression). Recurrence was present in 7.7%
be distinct from ERe. In contrast to ER«, the functions of (2/26) of the patients whose tumors had an ERS expression,
ERg in breast cancer are still unclear. We sought to deter- as compared to the presence of recurrence in 36.4% (8/22)
mine whether the expression of ERS can be used as a pre- of the patients whose tumors had no ER( expression (p<
dictive marker for endocrine therapy for patients with ERa- 0.05). The patients with ERf negative-tumors revealed lower
negative breast cancer. Methods: Formalin-fixed, paraffin- disease free survival rate than those with ERG positive-tumors
embedded tumor specimens from 52 patients with ER-/PR+ (p<0.05). Of the 52 patients, 10 (19.2%) were p53 positive,
invasive breast cancer were immunostained for their ERS and 11 (21.2%) were HER-2/neu positive. No significant cor-
expression. These patients were treated with adjuvant tamox- relations were observed between ERS and p53 or HER-2/
ifen. The results were correlated with various clinicopathol- neu. Conclusion: These results suggest that ERS might be
ogical variables and the follow-up data. The expressions of a predictive marker of a response to endocrine therapy in
p53 and HER-2/neu were also analyzed and correlated with patients with ER-/PR+ invasive breast cancer, although this
the ERp status. Results: An ERJ expression was observed needs to be confirmed by additional studies.

in 53.8% (28/52) of the breast cancer samples. There was
no correlation between the ERfS expression and the other

clinicopathologic factors (age, tumor size, histologic type, Key Words: Breast neoplasms, Endocrine therapy, Estrogen receptor 8
nodal status, histological grade, stage, therapeutic modality, ZAlciof: Ruiel 322 XB, fAERH $25 e}
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Figure 1. Immunoreactivity for ERB. (A) In normal breast lobules, the protein expressed in the majority of luminal epithelial cells ( x 400).
(B) Intense immunoreactivity for ERS is noted in the nuclei of an invasive ductal carcinoma ( x 200).

ERB=estrogen receptor beta.
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Table 2. Relationship between ERA expression and clinicopa-
thologic factors

- ERRB ERB "
Characteristics g el p-value
Age 0.769

<50 17 (70.8) 18 (64.3)
>50 7(29.2) 10(35.7)

Size (cm) 0.640
<2 10 (41.7) 10(35.7)
2<-<5 12(50.0) 17 (60.7)
>5 2(8.3) 1(3.6)

Histologic type 0.646
Invasive ductal carcinoma 23 (95.8) 26 (92.9)

Invasive lobular carcinoma 1(4.2) 2(7.1)

Node status 0.398
Negative 17 (70.8) 8(64.3)

1-3 2(8.3) 6(21.4)
>4 5(20.8) 4(14.3)

Histologic grade 0.803
1 8(33.3) 7(25.0)

2 10 (41.7) 13 (46.4)
3 6(25.0) 8(28.6)

Stage 0.477
[ 10 (41.7) 9(32.1)

I 8(33.3) 14 (50.0)
1l 6(25.0) 5(17.9)

Operation method 0.489
Mastectomy 17 (70.8) 21(75.0)

BCS 7(29.2) 7(25.0)

Chemotherapy 0.131
No 4(16.7) 1(3.6)

Yes 20 (83.3) 27 (96.4)

Radiotherapy 0.282
No 10(41.7) 15 (53.6)

Yes 14 (58.3) 13 (46.4)

Recurrence 0.015
No 14 (63.6) 24 (92.3)

Yes 8(36.4) 2(7.7)

PR expression 0.174
<25% 18(75.0) 6(57.2)
25<-<50% 5(20.8) 6(21.4)
>50% 1(4.2) 6(21.4)

p53 expression 0.786
Negative 19(79.2)  23(822)

Positive 5(20.8) 5(17.8)

HER-2/neu expression 0.463
Negative 20 (83.3) 21(75.0)

Positive 4(167) 7 (25.0)

ERB=estrogen receptor beta; BCS=breast conservation surgery; PR=
progesterone receptor.
*p-values obtained using x? test.
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Table 3. Univariate analysis of DFS and OS by prognostic
factors for patients with breast carcinoma

Survival (p-value)

Risk factors

Disease-free  Overall
Age (<50 or =50) 0.179 0.901
Tumor size (<2 or >2 cm) 0.873 0.537
Lymph node status (Negative, 1-3, >4) 0.019 0.587
Histologic grade (1, 2 or 3) 0.373 0.124
Stage (I, Il or I1) 0.107 0.906
Operation method (Mastectomy or BCS) 0.590 0.261
Chemotherapy (No or Yes) 0.424 0.153
Radiotherapy (No or Yes) 0.292 0.386
ERa expression (Negative or Positive) 0.025 0.055
PR expression (<25% or >25%) 0.849 0.838
p53 expression (Negative or Positive) 0.622 0.316

HER-2/neu expression (Negative or Positive) ~ 0.587 0514

DFS=disease free survival; OS=overall survival; BCS=breast con-
servation surgery; ERa=estrogen receptor beta; PR=progesterone
receptor.
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Figure 2. Kaplan-Meier curves for ERB expression in breast car-
cinoma patients. Patients with ERS negative-tumors suffered a
significantly decreased disease free survival (log-rank test, p<
0.05).

ERB=estrogen receptor beta.
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Figure 3. Invasive ductal carcinoma with intense nuclear staining
for p53 (% 200).
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Figure 4. Invasive ductal carcinoma with intense membrane stain-
ing for HER-2/neu ( x 200).

Sk gk sl Ao R TSIl Qi) (12, 24)

E3F ERB S 1414 e]oe] thallx = ERS ] W o] ¥
gk i e|shy Qlket AL QAL £2 A TE
th= 47 BRI ERA 9| o] Eafsl ol 3] x| wele 24

T 9}, AR B o= ERB Wdlo] =8 5, Y
=g oo} AlmtAZ} o1, ket Eol|A A "=
o2 ERB Wdlo] Bt oAkl sloict. (7,14, 19) Witk
2 Jarvinen 58> ERB Hdo] fxd Hol7f gAY W2 =
25hA] S Bl FollA s=rtar skglek, euh E At
A ERB &} vo], |d Ho| Fge] 7], 225k 55
IH= AREIAZE flekal shTk (10,12,13,15-18,20) o127 Al
2 o2 Ao U9l tidgiAke] Aubd, 3= ERBC] A

Apo) Kool wh Zolek & 4= lck

N

t27] hizef ke AvE 7Ake = 2
A= AREE 14083 A ERFE 42T = e TUEES

g ﬂllm
18

QAR sheln EREAE o] 83 MBI Wb A ERBO]
uh$- Solzlo]n, WIgE} 7el AgIHE FAZHLE Sk

2
o2 B vf Qle (25) £ dtellAl= ERa 57410 PR ¥4
=
A

A mAlee] At AE2A Fatt A Qo) ik, Tt



Clinical Significance of Estrogen Receptor  Expression

)1t Myers 516 EFEA IE%%J S|4 ERB &
o] Fogt o) WA qlriar skgla, p 5150 E}E*lﬁﬂ
7L gt EAjol| A ERB Ldo] 3 ?‘&%hﬁ AEE L A
£S5 7H2 B 322 A8 E 51| 2 SAtolA= Olﬂiﬁi 3
A7} TRER] o=l 3kt Borgquist 5(17)% ERS
S AA| A1) ol So) AJHA Glov, BREAlE A RS
3t 4% ERa+/ERB+Q1 7450l ERa+/ERB-%] H--Hr}t &Fs
F FHAAEES HRltkl slo] ERS o] T2 AR WS
= NSz AT E = )5S AAIsESITh

ERa7} MH SIA] Q= SR 79 BRAlH| 5-10% =l
=t AZHRS9] 71 AT A58 E ddshe
1At J%H/Hh olz|7x] BFs A QIA| it (27,28) Gruvber—
ger—Saal 51812 27t EHgA|HI & X mek {1k SRRt A]
ERA7} A% 29 F2et HEES H3om, 53] ERe o4
ol SRl A EAIEH 8014 do] © =9ttt 31t ¥HH ERa
FdR1 Aol A= ERS ol mhE A0 Apol= et o
2}4 ERa 2/3%1 8% gk4loll A ERS o] BRmAlH A28
W A7 4= Qlokar sieich 2 Aol A 19 o) 324 o)
7Hs3E ERa—/PR+ 2l A ERB 7 HE 7S =] o
£ 5ol vlsl FAEHE 02 [-oJ81A Afrdo] Wk}, w3 ER

of] 2/d21 ExltollA eFdel EPXHLEEP A7 Rolst
Al FHAEE] WoroH(p=0.025), & =& TAHCE
IR ektHp=0.055). & I+ iy Sl 2
2 2A717ko] theFslr] wiol FAIEHA EAlof Algdo] qirt
FE SEE o oy FRg 54 2AF 717 F6l SAISH
FroldE 153hE ERa—/PR+ 539t $xjol| A ERB el
PFoAERA ARANE sk H] o] 4= S A= AL
FEch

ERa—/PR+o|d Fo|AERA 2RSS GHIo B2 of

Ao T AqtolA] Fzd Aol vio] FHAIEEI} AA|
7F AL FFY =7, Y] T FEAEE 1 T S A
AL ¢lSiet, ol=gt *am% ;Z}% Aol
it} Yu S(29)% A 54kl 3 =
oAERA A& o] FHAYEES E%‘EJ o SRIRFIE I8t
ROt 2 A ARl ERa—/PR+&1 2
< uf gz Hogto]

rL

o)

(e}
PRYES 9 F SR SYH o

o 29 oM ERB EE e 4&74% APkt oL At

32

161

= Aolith, ERS wdo] HER-2/neu W&y} ARMHA17) Qlck
= Ha} Q= N, (18) RRIHAIE BRIvks Bl gl (16)
AREEA1 7} ok B e It (17,18,20) Nakopoulou 5(12)
& ERA ] 23 p53 U Atolof /At QIGITkaL sty
2 AelAl= ERFY E&e] wE p537 HER—2/neu 'I& Y]
ol gloick

3t ERa—/PR+¢1 284

S Fal ER 54 WS BBkl
|t 23 ERG7F €A

Rl 2101 ERBS] Wdo] ERa~/
PR+ $EjollA] 328 2] 7o tfgt §h-2 of| st 7Fsdo] Ak

rlﬂ o o

1. Green S, Walter P, Kumar V, Krust A, Bornert JM, Argos P, et al.
Human oestrogen receptor cDNA: sequence, expression and homo-
logy to v-erb-A. Nature 1986;320:134-9.

2. Greene GL, Gilna P, Waterfield M, Baker A, Hort Y, Shine J. Sequ-
ence and expression of human estrogen receptor complementary DNA.
Science 1986;231:1150-4.

3. Osborne CK. Tamoxifen in the treatment of breast cancer. N Engl J
Med 1998;339:1609-18.

4. Clarke R, Liu MC, Bouker KB, Gu Z, Lee RY, Zhu Y, et al. Antie-
strogen resistance in breast cancer and the role of estrogen receptor
signaling. Oncogene 2003;22:7316-39.

5. Kuiper GG, Enmark E, Pelto-Huikko M, Nilsson S, Gustafsson JA.
Cloning of a novel receptor expressed in rat prostate and ovary. Proc
Natl Acad Sci U S A 1996;93:5925-30.

6.Hu YF, Lau KM, Ho SM, Russo J. Increased expression of estrogen
receptor beta in chemically transformed human breast epithelial cells.
Int J Oncol 1998;12:1225-8.

7. Speirs V, Parkes AT, Kerin MJ, Walton DS, Carleton PJ, Fox JN, et
al. Coexpression of estrogen receptor alpha and beta: poor prognostic
factors in human breast cancer? Cancer Res 1999;59:525-8.

8.Jdrvinen TA, Pelto-Huikko M, Holli K, Isola J. Estrogen receptor
beta is coexpressed with ERalpha and PR and associated with nodal
status, grade, and proliferation rate in breast cancer. Am J Pathol

2000;156:29-35.



162

9.Mann S, Laucirica R, Carlson N, Younes PS, Ali N, Younes A, et
al. Estrogen receptor beta expression in invasive breast cancer. Hum
Pathol 2001;32:113-8.

10. Omoto Y, Inoue S, Ogawa S, Toyama T, Yamashita H, Muramatsu
M, et al. Clinical value of the wild-type estrogen receptor beta expres-
sion in breast cancer. Cancer Lett 2001;163:207-12.

11. Shaaban AM, O'Neill PA, Davies MP, Sibson R, West CR, Smith
PH, et al. Declining estrogen receptor-beta expression defines malig-
nant progression of human breast neoplasia. Am J Surg Pathol 2003;
27:1502-12.

12. Nakopoulou L, Lazaris AC, Panayotopoulou EG, Giannopoulou I,
Givalos N, Markaki S, et al. The favourable prognostic value of oe-
strogen receptor beta immunohistochemical expression in breast
cancer. J Clin Pathol 2004;57:523-8.

13.Choi Y, Pinto M. Estrogen receptor beta in breast cancer: associations
between ERbeta, hormonal receptors, and other prognostic biomar-
kers. Appl Immunohistochem Mol Morphol 2005;13:19-24.

14. Skliris GP, Leygue E, Curtis-Snell L, Watson PH, Murphy LC. Ex-
pression of oestrogen receptor-beta in oestrogen receptor-alpha negative
human breast tumours. Br J Cancer 2006;95:616-26.

15. Hopp TA, Weiss HL, Parra IS, Cui Y, Osborne CK, Fuqua SA. Low
levels of estrogen receptor beta protein predict resistance to tamoxifen
therapy in breast cancer. Clin Cancer Res 2004;10:7490-9.

16. Myers E, Fleming FJ, Crotty TB, Kelly G, McDermott EW, O’higgins
NJ, et al. Inverse relationship between ER-beta and SRC-1 predicts
outcome in endocrine-resistant breast cancer. Br J Cancer 2004;91:
1687-93.

17. Borgquist S, Holm C, Stendahl M, Anagnostaki L, Landberg G, Jirs-
trom K. Oestrogen receptors alpha and beta show different associa-
tions to clinicopathological parameters and their co-expression might
predict a better response to endocrine treatment in breast cancer. J
Clin Pathol 2008;61:197-203.

18. Gruvberger-Saal SK, Bendahl PO, Saal LH, Laakso M, Hegardt C,
Edén P, et al. Estrogen receptor beta expression is associated with
tamoxifen response in ERalpha-negative breast carcinoma. Clin Cancer
Res 2007;13:1987-94.

19. Baek JM, Sung GY, Lee DS, Chun KH, Lee DH, Seo YJ, et al. Expres-

Min Ho Park, et al.

sion of estrogen receptor beta, estrogen receptor alpha and cyclooxy-
genase II in advanced breast cancer. J Breast Cancer 2005;8:45-51.

20. Kim SI, Park SO, Jung SY, Yang WI, Park BW. Comparison of es-
trogen receptor beta expression between breast cancer and normal
mammary tissue and relationship with clinicopathological factors. J
Breast Cancer 2005;8:99-104.

21. Association of Directors of Anatomic and Surgical Pathology. Re-
commendations for the reporting of breast carcinoma. Hum Pathol
1996;27:220-4.

22. Greene FL, Page DL, Fleming ID, Fritz AG, Balch CM, Haller DG,
et al. AJCC Cancer staging manual. 6th ed. New York: Springer-
Verlag; 2002. p.223.

23.Lee JS, Kim HS, Jung JJ, Lee MC, Park CS. Expression of vascular
endothelial growth factor in adenocarcinomas of the uterine cervix
and its relation to angiogenesis and p53 and c-erbB-2 protein expres-
sion. Gynecol Oncol 2002;85:469-75.

24.Roger P, Sahla ME, Mékeli S, Gustafsson JA, Baldet P, Rochefort
H. Decreased expression of estrogen receptor beta protein in prolif-
erative preinvasive mammary tumors. Cancer Res 2001;61:2537-41.

25. Skliris GP, Parkes AT, Limer JL, Burdall SE, Carder PJ, Speirs V.
Evaluation of seven oestrogen receptor beta antibodies for immuno-
histochemistry, western blotting, and flow cytometry in human breast
tissue. J Pathol 2002;197:155-62.

26.Clarke R, Liu MC, Bouker KB, Gu Z, Lee RY, Zhu Y, et al. Antie-
strogen resistance in breast cancer and the role of estrogen receptor
signaling. Oncogene 2003;22:7316-39.

27. Early Breast Cancer Trialists' Collaborative Group. Systemic treat-
ment of early breast cancer by hormonal, cytotoxic, or immune the-
rapy. 133 randomised trials involving 31,000 recurrences and 24,000
deaths among 75,000 women. Lancet 1992;339:1-15.

28. Barly Breast Cancer Trialists' Collaborative Group. Tamoxifen for
early breast cancer: an overview of the randomised trials. Lancet
1998;351:1451-67.

29.Yu KD, Di GH, Wu J, Lu JS, Shen KW, Liu GY, et al. Breast can-
cer patients with estrogen receptor-negative/progesterone receptor-
positive tumors: being younger and getting less benefit from adjuvant
tamoxifen treatment. J Cancer Res Clin Oncol 2008;134:1347-54.



