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T EE FEA|(ER, PR) HER2E dlEaA 7} Hu]x]
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454 olste] IMbA Y A+ T *%3 10“*}_‘:1 Zok

olx] 2147 3}x}9] 43} FEEo| 23 FolE FAAH
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Z1AIE ol&sle] 2 mm AFe 24& AHsle] 3 Ao
IR 5ol 247 9] ARTE A2 4879 2H S X
mjste] TMAS RHEQITh TMAS WHEal ' % A HE 4

A ZEB AAE ko] Fokel EA
2709 Fof BEiFol|A] Foko] W
A] A (metachronous) %2 o
Atk 107 3HEF Fojoflut Feko
Fo|2HE BAHE dS F Jlo] EF 228 A5E &
A Qo) 2Ake] Yol 22~45A4171A] o] o] 9]
Zo k2 3940]aL 354 o]slr} 63 E AAQ] 29.7% 5
AA st & WS 113H oA Wy £X4 %HW Xﬂ
o AP 1992 te FAAIEe Y 5

WAAES Agstelor 3 BEFES 78‘?§°M *1
SR A 22 L G HES, WS
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e S yEAH £74E 7IF2E 09~10 cm Aol o3
ouw T W7o u}E 7= TO (DCIS) 6" (2.8%), T1 907
(42.5%), T2 101%(47.6%), T3 159 (7.1%)2-Z T13} T27}
o Huo X}X]*]—oilil—(Table 1). Wg) =22 AAA okZA)
ke EF 10geldier EF FeA e
(infiltrating ductal carcinoma)o|$ict. HZE FHleke] =%
&2 A3 Y U<(ductal carcinoma in situ; DCIS)®]
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(tubular carcinoma) 1%, 4=93%%(lobular carcinoma) 27
Paget disease 1ol o UHAE 25 A8A #elEo]
Ark.

EI_JL:T §],z}.oﬂ/(-] oﬂﬂ. EIEZZ-I Z—Iz.“%o ]—sg ],oiou;] El
ZA o7k Y& A= 1058 49.5%)01 92 FZA Hol
o M 1~ B2 HRE REska Ygieh 92
Aol Aol7t Sz 1057 FollAl 1] Hol7t e 757t
247 (23.1%)°1 9L 2rkgol 370 217(202%), 270 137
(12.5%), 470 9% (8.7%) Foldch. HZAL] Ho|7} 47 o]
Al 3 AT A= a7 oz AA HZA Ao 3x}
o] 442%% AAs} ).

TREETFES A3 BE e 7¢ & WA
BE *l °”*P on A EE 20003714 4 MV A
3 45‘—*}%% ™ 2000 HE & 6 MV 41871457
= Agsigdek A Gkl 5040 cGy/28 fx X E 3 1400
cGy/7 fx boost X| E5& 3}3lom HeRZA ] Ko7t 470
ol & UH A ZA F9lof| 5040 cGy WAAXEE AleYs}
ek ARG A A "AZA Holrt 470 o]
Aol A it W49 2717F 5 em °l“°‘ ul FHzt =
ZAe] Ho| K9]l 5040 cGy X EE APtk detAl
£ AE Ao EHHAHo= /\]'%E]t‘ kAl e
(regimen)& Ar&slledl 7Hd wol ASG FUAl=

cyclophosphamide, methotrexate and fluorouracil (CMF) 2.2
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Table 1. Characteristics of Patients with Young Breast
Cancer (n=212)

Characteristics n (%)

Age, years

23~35 63 (29.7)

36~45 149 (70.3)
Tumor stage

DCIS* (T0) 6 (2.8)

T1 90 (42.5)

T2 101 (47.6)

T3 15 (7.1)
Axillary lymphnode status

0 107 (50.5)

1~3 58 (27.4)

4 or more 47 (22.1)
Surgical method

MRM ' 113 (53.3)

BCs' 78 (36.7)

MRM+BCS 2 (1.0)

Others’ 19 (9.0)
Chemotherapy regimen

CMF' 124 (58.5)

CAF' 14 (6.6)

CEF* 14 (6.6)

AC-T** 14 (6.6)

Other regimen 19 (9.0)

No chemotherapy 17 (8.0)
Family history of breast cancer

Yes 19 (9.0)

No 124 (58.5)

Unknown 69 (32.5)
Relapse-first site

Local 5

Nodal 5

Distant metastasis' ' 26

*ductal carcinoma in situ, " modified radical mastectomy, Threast
conservative surgery, ‘skin sparing mastectomy or simple
mastectomy, “cyclophosphamide, methotrexate and fluorouracil,
ﬂCyclophosphamide, doxorubicin, and fluorouracil, *cyclophos-
phamide, epirubicin, and fluorouracil, **cyclophosphamide and
doxorubicin, 12 cases had simultaneous local and distant
metastasis

Z 124%0o]glem A= cyclophosphamide, doxorubicin,
and fluorouracil (CAF) 14", cyclophosphamide, epirubicin, and
fluorouracil(CEF) 14™, cyclophosphamide and doxorubicin
(AC)-taxol 147 =A%k W] X85 FUXE F ER
3} PR Aol whzt AJ3Psiglom du] X ERE APt
3R = 14 © 2 tamoxifen 79, toremifen 7 o]l 192
BATE AR Ao 39 A B Wi
285 AR gt it 7HEH ol dit 24 B

SN ZX0IMBIEE S 0188 HAXAGISHE AHMEXIAS S&

¥ 14304 ARE B 5 giglen] 1994 sl 2
A St ARl AL Lol A 133%0lA 1%L
o)

FARE 717 2 36wl Al A A
& 9l g 4n, A=A Aol 59 T} AAHo|
7 EAol] urale

i
Bl 7870 Atolol] wbAYstgl o Fokgko] 2670 €olaL 17
o] 21 o|ujoll Asloirt. 2007 8 FHIH 7177t
A 207 0] A wigoll Atetglom 39 At
Ares Aldsto]l 74 Gz AW ga 1382 4
A A AL 9t

rewel 34 shekg Ee] g 27 FollA
g 5 ZotA HE 94 Eetol =& AA
WA E7t 4 T8 Zot TMAE & 345 2
ol FATEA) o] FAE 95 vA| 22T E o] &
of AF 2 mme] Y5H oz FohlojA M2 ekl &
Eof %%} TMA blockS microtomel-Z 3~5 um 77| &
S & FE5E HAFa Sefo| Bl 94 Wko g HApA]
A ZAZAZ. o] BFL (ol YA 2ol A APt
AR zAu A stebl E55 4emd] AR AE
abdsle] 747he] w223k ekod S Alegslar st
2) MAXX SIS M (Immunohistochemical staining)
(1) AEZAU, Z2HAHE =S (ER, PR): a0y
& AlofollA] 47tu)] o] g sl FFAEE ol A7
Ao g AAE= AEe| vlgoll vl 10% olstYd wi 0%,
11~25%% o] 13, 26~50%2 v 273, 51~75%< uj 37,
76% o734 uwl 4o E ik mRE, QAT R wet
=44 o 0d, I o 14, 5 ol 2%, A o 33
2 rdeh A AlES] vl E Aot o A E A
gro] 0folH |4, 1~33 ol ek, 4~53 oW FTE
dAs e Tk ¢4

oldg TEE F&A TR EFslch
(2) c-erb B2 (HER-2): 52 FAIEY A|lxuts
upe} A= Aol whel $4-2 03, G AlZollA] okt
QS B o 13, A7 AlZolA|ut 73t Ay A9
€ W A7 S5 A9 A5 24, o
743t Ay wff 3o g AMlste] 2 =
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(3) COX-2: 52 A XA FAdog A Alx9
HES 0% W 0, 10% v ul 13, 10~50% =] 234,
50~80% ul 374, 80% ol A4S 4o g ARl AT
'-E ,4/&4 0;(4, ok ol:/H 1;<4 %_Jg_g-_ ol:/H 27(-1 7L ol:/H 3z~1 [e)
2 A 3 ko daH FFAEY v o
A= ZL’FQ %‘Ol 0~63%4 u COX-2 &4, 7~128¢Y
o] COX-2 Aoz F53ldrh

(4) Survivin: H=2 S ES] o e AEA o
A 7359 vl EE ALk A= FLA7t A %
Hog odax HO7l 5% ujutd o 2402 a4l
tl 5% o] °é*“54 735 vl ol we} 30% =Tt 13, 30~
60% FE% 24, 60% o] 4S 3o T FA s on, EA
A5 37‘* S FAToE TRk

x

3. 8AxNzE

BE 49 G4H, el 54, Wz 4
A A% AR W AR F e 39 A4 A% 5
SPSS (Statistical Package for the Social Science) version 100]]
AHsln B4} ARA| E4-2 Pearson®] Correlation
Coefficients7} A= 3L AE 4> Kaplan-Meier &
Agelglon] 7 3 ko] AZE HIRE logrank estE A4S
kil oz E45 93A = Cox Proportional Hazard
Model& A-831903 pgkel 0.05 o]stY uf] EAIF o & 9
um e Aoz Ao pake] 0.05~0.1 Aolel] 9]
= Z3A9] Qul7t ke Aeg s Asledch

o
- ‘l‘

2 I

IREEESEEER

[ B |

-y

% 2129 F 202l A 270 9] Fofol|A] FFzZ ] FA
o] 7}3—3};\0&] 10‘1101]45 108 FofellA] v Az
o7 AaE BAs9h Fig 12 AA TMA £glo]t9]
w22 3}8ke] Al FHolrl, ER, PR, HER-2 (Fig. 2),
COX-29} survivin®] A 5 w]& 7H7 38.2%, 45.3%,
25.9%, 41.5% = 43.4%°]3} )

M
A

ERZ} t}& QAAETE] BAlof|A] o], T 7], A 9]
HoliEut obyel PRI i F23 ARPAE 7HA
21 2™ (p=0.0000) HER-28} = 73 A9 A S HolFH Q)
91} COX-2, survivinZHe 423k adwkAd o] $19)th(Table 2).
PRE Z$% T ¥ 7](p=0.005), o] (p=0.0000), F=Z2e] A
°](p=0.045)%} FAH{A7} Al e HER-29HE 73AI

2. Mz

HI

Fig. 1. Tissue microarray overview of the early-onset breast
cancer (Immunohistochemistry for c-erb B2, whole mount view).

Fig. 2. Immunohistochemistry of breast cancer tissue microarray
for c-erb B2. Diffuse strong positive membranous expression is
seen (ABC, x200).

Table 2. Correlation between Clinicopathologic Characteris-
tics, Other Biomarkers and Expression of Estrogen Receptor
in Young Korean Women with Breast Cancer

- Pearson Significance
Characteristics correlation (2-tailed)
T-stage —0.157* 0.022
Age 0.256" 0.000
Axillary lymphnode status —0.147* 0.033
Progesterone recepter 05137 0.000
HER-2 —0.133 0.053
COX-2 0.027 0.694
Survivin 0.095 0.168

*correlation is significant at the 0.05 level (2-tailed), T correlation

is significant at the 0.01 level
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2|4 o] YA (p=0.064), COX-21} survivind= T A o]
UAth HER-29] ZA-F T W7(p=0.012), FZA2 Ho]
(p=0.024)%} o8k AABAZ BT ER, PRIE 771
THAS By oy COX-2, survivinZte= AZTAAE Ho|
A kSt COX-29] 735 HZA L Mol AAR{AE K
Rou thE EE dFdAete fo8E HolA gokx
survivine T W7]9} A1 945 Ad AddA7} 9
RO1H(p=0.086) THE QAFete] AAIAlE AT

3. Ol=QIxt

3} z}o]-g Y3 ch(Table 3). BZAL] Ho| o] i = 714 7
g of| A EA] " ZA ] Holrt gle AT 1 4
uf, 470 o] F Aozt gl Zdf-eollA Z7te] s
2 94.5%, 82.7%, 49.9%°] % 3 (p=0.0000) (Fig. 3) 5
= 7+7} 98.0%, 93.8%, 64.6% %2 2|3k o] & K]
th(p=0.0000). 454 o|&t2] F> oIS Uz g oWl
ATollA tol & thA] Uro] Xtk A] o7} A2 o4
(35A] o8l 354 ~454] Ao o] oA Kk 5L4 T AE
o] Fogt Aol7} I (p=0.0014) 5 AEEE 7
Al e §-23k =Fo|7t gle](p=0.0779) 354 Hl“& o] AT
o| o|&7} puith(Table 3). LE2F 4=8£4|Ql ER, PR
Y i E FTHAEET AEE IS AE FL
AAZ eyt 2 dTolA HER-29 73§ FISH
(Fluorescence In Situ Hybridization) 2912 Js}gj o1} 2+ 2
I 9l ull HER-2 #Hids FHAEES F9%
ZFol7t A rhFig. 4). COX-21} survivine It S B9l
GAlol| A o7t i S B olon) FAHCE
o3t 2ol & HolA = gEokrh(Fig. 5). COX-29F HER-27}
SAol] W EA] ¢k2 1867 T 297H o] ALELA L FAloll
st gka 2678 F 70| Albste] AW w|go] FAIM
3 3hAtol A E=om(15.6% vs 27%) 5 FHAZEE
84.3% vs 71.4%E kot EAof kAQl sabio 54
7} 267 o2 Aol FAHOE o8 AolE HolA =
&okh(p=0.2731) (Fig. 6).
A5 W wE X5 A Fes B4
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Table 3. Prognostic Significance for Relapse Free and
Overall Survival Rate of Selected Parameters by Univariate
Analysis

Characteristics No. of = 5 YT p-value* > Yf p-value
patients RFSR OSR

T-stage

TO 6 100 100

T1 90 90.7 0.0010 100 0.0138

T2 101 77.0 84.2

T3 15 60.0 78.8

LN status

0 107 94.5 98.0

1~3 61 82.7 0.0000 93.8  0.0000

4 or more 44 49.9 64.6

Age

23~35 63 69.8 0.0014 823  0.0779°

36~45 149 87.7 94.3

ER

Negative 131 76.3 0.0062 86.8  0.0370

Positive 81 92.5 96.8

PR

Negative 116 76.5 0.0073 83.9  0.0056

Positive 96 89.5 98.8

Her-2

Negative 157 86.4 0.0107 944  0.0065

Positive 55 71.3 81.0

Cox-2

Negative 128 832 NS 911 NS

Positive 88 81.5 89.4

Survivin

Negative 120 83.9 NS 901 NS

Positive 92 80.5 91.0

Chemotherapy

CMF 124 87.6 94.5

Others 71 66.5 0.0006 774 0.0127

No

chemotherapy 100 100
Surgery
Conservative  ,¢ g75  Ng 943 NS
surgery
Mastectomy 134 79.4 88.2
*log-rank test, 5 year relapse free survival rate, 5 year

overall survival rate, margmally significant, ‘not significant

PRo| kAol AS7} molA] of| 27} 7bA Erom, 1 o

FE CMF 2¥<& A&l 98 dAb gAY =

4 Aol MF7t ¥ A= CMF &4 o9l u&

GeHE AL el olFellA o7t vukon] FA
o7 fogt Aol E Hlrh

chdsE EAl ok ol $02t EA4ellA ER¥T PR

ol g 7}A| "t parameterZ F s}l Cox

2 otk IF

correlatione] U]
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Fig. 3. Kaplan-Meier estimates for disease free survival by
axillary lymph node metastatic status.
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Fig. 4. Relationship between disease free survival and HER-2
status.

regression analysisE A|e§et 73} FH]YE g kS 1]
A QAE AzAe Aol T WAL Fed dlFAA
ogm BEE FEA FHE FA <7t gdglov] 4

ol Qe vAE BANAL chilek B4 o o
Aol Hol|uto] FoJdt Zo]E HAth(p=0.0043, 95%

Confidence Interval for Exp (B)=1.357~4.796). T 7]+ 7

Al §-2)AdRE 919 th(p=0.078, Table 4).

1.0 B
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Survivin
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Fig. 5. Relapse free survival differences of patients dichotomized
by the immunohistochemical survivin expression.
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Fig. 6. Relapse free survival rate differences of patients
dichotomized by coexpression of COX-2 and HER-2.

Qo] ool vpmA Agstn vk a4 e
Hlgo] AH oz we et AF AL B|$Ew
o v 5] 1,008 9] §1 W&WE A7) 34 Bl
osld X o349 10d &2 577%% vo] &
oJAdel 762%c w3 Tr%}ﬂl AEE] UkeHp
<0.0001) thl s AL E SAH LR {23t Kol &
Beoloka shich & 5%l ofshid 1990 FE 199917}
A 83 2,0409 9] el Bate] T BAAE 35
xﬂ ol3le] 72 A9l MZA FATIAE FAg Aol
= Hol|A gkgkont fl=zAe] Hol7} Qe shakdollA vt
l £ oAl vl oAl $7} wilg- Bakela(p<0.0001) ©F
M BAAE 2 AgelA A sHsAol fels
ERXTHp=0.010). & °d¥°ME fgek ghAke] 354) w]at
-EL ] 354] 0144011 Hls) AEgo] fol3kA ok ER
2] PR 547 A a3A7) szlai.o_ﬂr chlek BAo e F
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Table 4. Multivariate Analysis for Relapse Free Survival of Selected Parameters

95%CI* for Exp (B)

Parametes B SE Wald Significance Exp

Lower Upper
T-stage 0.670 0.287 4.754 0.029 1.872 1.065 3.288
LN status 0.970 0.239 16.552 0.000 2.639 1.653 4.213
Age —0.517 0.348 2212 0.137 0.596 0.301 1.179
ER —0.834 0.468 3.178 0.075 0.434 0.174 1.086
HER-2 0.178 0.372 0.230 0.631 1.195 0.577 2477
COX-2 0.066 0.349 0.036 0.851 1.068 0.539 2.118
Survivin 0.332 0.354 0.876 0.349 1.393 0.696 2.789

*confidence interval
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— Abstract

The Role of Immunohistochemical Biomarkers as Prognostic Factors
by the Use of a Tissue Microarray in Breast Cancer Patients
Under 45-years-old

Eun Seog Kim, M.D.*, Doo Ho Choi, M.D.*, So Young Jin, M.D.", Dong Wha Lee, M.D.T,
Hee Sook Park, M.D.", Min Hyuk Lee, M.D.%, Jong Ho Won, M.D.", Yong Ho Kim, M.D.*,
Kyu Taek Lee, M.D.T and Sung Yong Kim, M.D.?

Departments of *Radiation Oncology, TPathoIogy, TMedicine, and General Surgery,
Soonchunhyang University School of Medicine, Seoul, Korea

Purpose: This study evaluates the association of estrogen receptor (ER), progesterone receptor (PR), Her-2,
COX-2, and survivin with the clinicopathological features and outcomes in young Korean women with breast
cancer using recently developed tissue microarray (TMA) technology.

Materials and Methods: A cohort of 212 young patients with breast cancer diagnosed at the age of 45 years or
younger from March 1994 to August 2005, were enrolled in this study. The age range of patients was 23~ 45
years (median age, 39 years). The minimum and median follow-up periods were 24 months and 60 months,
respectively. Serial sections of primary tumors were processed by the use of a TMA for immunohistochemical
staining for five biomarkers. The correlation of these five biomarkers and the clinicopathological features and
outcomes were analyzed by statistical methods.

Results: The majority of the patients were stage T1 (90 patients) or T2 (101 patients), and 105 patients (49.5%)
had an axillary node metastasis. The 5—year overall and relapse free survival rates for all of the patients were
90.4% and 82.3%, respectively, and 36 patients had a locoregional or distant metastasis as a first event.
Positive expression of ER, PR, Her-2, COX-2, and survivin was determined in 38.2%, 45.3%, 25.9%, 41.5%,
and 43.4%, of the tumor samples, respectively. Tumor stage, nodal status, age, as well as expression of ER,
PR, and HER-2 status were significantly associated with the disease free survival rate. Tumor stage, nodal
status, as well as expression of ER, PR, and HER-2 were significantly related with the overall survival rate.
Expression of COX-2 and survivin were not single independent prognostic factors for the disease free and overall
survival rate although co-expression of HER—-2 and COX-2 had a tendency as a poor prognostic factor. By
multivariate analysis, only T stage and lymph node status were significant prognostic factors, and ER status was
a marginally significant prognostic factor (p=0.075).

Conclusion: Expression of ER, PR and HER-2 were significant prognostic factors for the relapse free and overall
survival rate. Expression of COX—2 and survivin were not prognostic factors for young women with breast cancer.

Key Words: Breast cancer, Tissue microarray, Biomarkers
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