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Whe SEasital 24E. wEbA 2 d7s FEAEA6IA olaERAl 84 A
Aol gk =9 7ol=giel 9 B BuEe F3 ZAE AEsith

(d

O &t 2%

=9 A=A

=9 YEAY HE 23} iR AFoA aLAgHAAPT ofd W5
e BE oIAERA $8A HAlel diet] ZlEstal Sl AE ERlskith thEES]
DFARALANA BAHAHA et 71&2 2E 4 QUoith FHHo| BRI 28
22, 2012)014 HAZASSFEATE AAEAHA 5 LE A dAISIA ARgstolof
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AT Q=r|eBrtEuA 9 AA4 EdnE

A9 87|eB7t HuAs ERIT 4 giglou, ARSI A gt AAE &
1z A5 (Nofech-Mozes % 2012) SHHOA BAHAAAS} A7 H W ARE g
ol1gt & UQith. AFZEAT HIZRZASHH A immunohistochemistry, [HC)S ARE-SH
NAEZA HAPFE W] xl:‘aa | gt 2Rt 9he2 GEEA Sty HA FEE T
of digt A& AE v FHolA AFertal EasHict.

28y

SRR ol A OﬂAE?Jﬂ S84 ZAF (E1A)0 et HRAEA HE 23 F 4099
Edo] A=t tiREe] 3ol 20009 o Ho| &= o (n=34%), 2000t
23 29 6HMT UWE} T2 2007908 FAESIE 20009 °o]F EWE &£
AS 6HS HESH 2Y} 25 EIAS [HCE vt dFEo|qle) T BEIYS-E ¥
ARZSBPHAE BAHGAAEL d&o] B $2 208 HuEI gIrh

= F2A B AZFE HofuiM SAs ® ‘ﬂ S2A] ﬁ*}ﬂ*‘ﬁol 01%"’
T Aol FH9 GARA= 2ol ZAEH SHE & AL AAAo] HolAA ARES

o2 AgY S Yo}, HZ WARIIIHA 5 o
o t
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AN E 9 & EF 9 rlojEeR], HAEV 9 5= o@’—ﬂ—i AES
23, o] it oAEEA £8A4 HARs HYxRAske /\}(IHCV} U
o] 91, FA EZAAMH(current standard of practice)2& 7HET Y-S

AmrleAg I gsle Y At gt o AERA 84 AAME

HYAAH(enzyme immunoassay, EIA)Q] ARS-S HloHA] F=tHALSH
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1. o3

SHEEAZATUL AH|lFo] =Y F=9] 20208 AEH A A F o
AFE7HAS B7REE W2 ol digt AT ARIE sk ek & AtellAe
OAERA +8A AAF [EIAY HAAY 2 FE4 B7HE S6H

1.1. Bty 2=ll=

7t Sut =8H ZAHEIA]

S 84 A Y AEAFCE WEHISHY faEAY dS(HEdE
T2E oEA £U9 SR 1 FAoflE estrogen, progesteron©] #oiFhof FQ3t
AR HAZAS A A 22RIE7E 2] UEhbe JAERA $EA=
DEZAAEHE &A1 A Y 583 NEH U] AR H3RE 24
1 S o%0Ixte] stz de] o]&E il 9tk Estrogen receptors A&, 3
AA, BHEEEE mooto] de| Exsta ot 75HO 2= ligand?l estrogen
ZAQAR AAF AOJJAR in vitro9AE estrogeno] 2J5t9] IGF-1(insulin-like

h factor-1, A&A-FAMIZIAOIY TGF-alpha”’l AJAHE= autocrine action
o8 FHEe o] HuHUoHW YPHCR:= estrogen SISl ot I
estrogenAlo] o3t UEHIQH9] H&S AHstAY 1 83 BHrlske A7 HY
ESH Hxd Moy SFF 5 A AlSRAAEAY] 2Jo7t et 9}‘3}.
aAHI=HH(enzyme immunoassay, EIAYS FAo] £ 45 AFAAH EA5t
o, P9t WSS ol FES ATcke oItk AAEEA 84 AAKEIA)=
S homogenate3°] YAEZSH A (cytolsol)S EIAA ZA 3t
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%2 2749 cyosol ol83te] AR 2HS S TEE £87 A WHS
Qo] R opfet 799 YRAE 2o EgHoel ZHD B ohlzt PAE
o4 uzo] Solio] ke Ao TelA gk

1.2, 24 Zots A=lls

%a
ror

7t SUAE7IERME, 2018)

Fdelst F o wAA ABE AFY & Qe o FYoE, WA Rl o
2t i AQUNE) 22 AFEE)ZRA0 A7s g3 1 99 HEHE)ZRA 7=
UOZ UH, F A9 A2 YAEVF 19 £ 0E HA ko wE} oA &
4 T R R EREH 9489 Y o FEY 1% olskE,
A FERtol 71 go HWEW} FRte AFacloR= Hgh S WAK =E,
e 7} %8 50| JloH, TEEN WA= olE 24, =2 H4, HE 9 A7|H

LAY A SA ‘E%ﬂOT =2 A 50 YA Qi

2018L=1°ﬂ i FYYTEER A=l sid 20164 fuelA= 229,180
9] Qo] Aj=o] AF=T, 1 F FHHC50) ”fBlE AA 21,8397, AA & A
9] 9.5%= 5915 AHASIGIH. QI 109 Y ZM)TYEEIT & 717 5 W A+
HeolA AEA TR S 5= RATGEE A4S 7]80] 5Y) 42.7710]t

H1H19] AHlE 0.004 © 12 29| A9| tiFRo] ojzjoln], ¥ A= EAPF 927,
oAbz 21,7477°2 o9 & F 192 YETh GUE AAA AFHER HH 40
7t 33.3%= 7 Bk, 50tH7F 30.2%, 60HH7F 16.1%2) <=°]ict.

T AR F5& & =LY, H“Wﬂioﬂ. o) 2719 ek Alefst
= & o] FeEEaRoly AT, &2 & tE AlsH "ok
FREEA g RAAA Al 84| AAE B9l o 2280 R3Sl e E
A o] Aldgstar, 4%t 5WS AMGSHA ek T3 R2AHAL 23 5% 84
(Her2 recepton)®t 22 HAZ| 50 gt £8A471 dL=o] Q= A9 Be & &
HFAAFEE A st}

[¢]



e FEAE AR WHoz 1970ddiE AJSkHA HARH(Dextran-coated
charcol titration assay, DCC)o] €] AREEIOL, 19904 o|% s =& 484 oh
Aol ot F=2FA AMgCE AHPY UAlo] 7hEsiAHEA EAHIAM(Enzyme
immunoassay, FIA)¥ HIZASSFA AN (Immucnohistochemical assay, IHC)o] At
|E}. Iy SAHIHNS AMSH xS Fa slal, YW 484 B2 o

3 o4 HES WY 5
L=k

1) 2]Zt= A& 2M(Ligand binding assay)

gzte A9k AW (LBA)Z e #APt 84, A E= 7IE A EAlol 2%
Ste A B WS ARSI 4ol FRte A% £4 Ve ¥ Ee 24
U 228 Be 328 584 55 Ag2lel] {5 B AsHA AREE S

gZte 2ot 24 S A 249 838 gzl 9RAEie)Y Hilshks 4o
2t Bl RH AY oA IEEY FEE FFEclks AR 19704
Korrenman® Faner’} WAMH F994E o87t Zhiye= Akl AARY
(Dextran-coated charcoal titration assay, DCC)< A7l SHs<Qt AREEJATHZE

4 5 1999).

tah

2) HUHAAA{Immunoassay)
FUHIAA N LA wHS ol83t AAR, St ok 40 Agyom
s

Aok PAZ o8N Soo] Y= TEA E HL Exjo BT EL 27 ofnE



HAEZH 28X ZA [EIAIY oY 9 REd FJt

St Agketd fHalolth HE FAUHIHANS] tiifo] He= Hx ](analyte)OH Agtst
= YAl AE7Eeet SPEE 2o ERIgth gl HIHAY] FRE S
(particle immunoassay), E4AHHZgH(enzyme immunoassay, EIA), HV\} J

H(radioimmunoassay, RIA) S°] 3Jtt.

[‘

3) HAtHS =™ (radioimmunoassay, RIA)
T A dFE WA AL A (radioisotope)E TFEE o|gsto] FAok= W
Hol HRAPHAEHo ot WA EHEAT EY¥oR EQFYst AFoE B3

lt

(radioactive decay)s Yo7|WA HPst EF=E vHa, o] IHolA WAMES W&ot
£ 4oty 4R sk B4 22 E40 HRWE%Q'J/\E BASHAY, Ee=
SAotA ok 4O HPQO}E FA] AT HEAE Faoto] FATA S &
o7t Fhgo] B ¥ BRSEAA Ut WA kS F7goto] Yolke EHY B&
£ Ak 4 ik %01 Ol%*d% HAMEAEAES P, Pl °H, 14C, 32P 59l
At

A SO o2 TAMIEES AMBOlol ok AT A2 EI $7o

AUt o]F olfE HAMHIGSAHHL FAo| Wol o]&E o EIA T HE WSOl
#o|HA AAN7} A4S EHLanders S, 2016: Yalow, 2008).

4) HAXZIsISHY(immunohistochemistry, IHC)

FEFARESA] o], didks] ALet AeA, Solide ol8ste 24 &2 A= 3
+ 54t B4 7HASlst] B, e AR R WA 4 Qs ekt
78S IRIth PAS] S A ReF oA A, g, WAske 24 74
Sk 7]o] HE9] o] ot

19909 o]0 Tz &4 Tl tigt FEPAY] AL R AFTES Q1A
= 20| 7Fs3lA FUHAHA A AR AR AEHAHAR o] 41A %2
01%3}31 EL7AE ol8ste] AMst= B [HCH2 A2 RAAM:
, Z4, st 224, AEAHEE, Y AdEdre Sl
7Fsstths A4 [qi—Er | 28] AREE7] ARBITHEREE 5 1999). @A R84 4
Aol EEAAPH(current standard of practice)2&2 7HE|1l QJch



13. = 20

7k =Y
=UolA= 200149 5€ Hlgo] P50 SAESIOH, AR SAEZ offet Ak
21 HAERA 8 AM SH o
e 8
Y | ofAERA SBH A [EIA

=R T 283

F/13E CZ283

Zojo HIZ0 (HYUX} 2001-05-01)

2AHZA HASXEDA| H2001-185(2001.5.3.)

FYA XEXFCE WRHIQHY R84 HELYAS S22 &Y Y9 sz 1 B4
Ol= estrogen, progesteron0| ZOEH0| EL5H HAIZ HEME %%EF_ o ZHdOtCH 2251
7t 22| LEHL= |AEZA 84l TZAHAHZE 48X &7 [{ufeto] Q5 X|2Hol e
Hl X229 MRS ZMoln QU 001Xl sitz 2| Ol2E. Estrogen receptor= XAt
3, SR, FEBEEES TE6I0] 92| RUsl Q8. JISHC=E ligand?! estrogen 24E
A ARTR W\t HOHRIRIZ in  vitroOlAkls  estrogen®il /510  IGF-1(insulin-like growth
factor-1, QIEZIQAMERIXNOILL TGF-alpha?t MAEl= autocrine action@2 FAE= %0
HUDAON HEHOZE estrogen AZHRUYY| LR SestrogenHOl| 23t LIZHIQES X
82 oL O 8UE F/icks XE/F H0| ESF ADH MO|L 3YE S & OIFQIX
2M9| o7} LIEHIT Q2. QUIRXIS homogenateZ0i| RAIE2ISH A& (cytolsol)S EIA
N EFEL

* 24 PFA vFo] 55X 9 AHrRES AEEAEAFEIA] A2001-185)






I B7Ry

0E
s

7hu

£ AL FYABACIA SJAEZA S8A A (EAAGHA, EINS A
3 REHS AN H5i A 17 AR B A7 F2I010.03.20)004 39
3 501, Wolgh 391, FAFPRY 191, A7 19108 rRgAEAel B
SJU|(ol3t 291Ul e Teh) 2 S

29198 4] utet 419274979188 Hopd AEWAIU Pools TG
R DL LS

olo] w13 £9198I2019% 5Y 8WoIAE FFABANA AAERA 8
A% 49 B e els

14 29198 23} OAERA S84 WHEARGYA, EIAE 34 L%7]BA
¥xoz Agugion 1 MEst W, ofn] 19909t ZukiE AMgo] 7 gk

Solgi o] BE ol webd A9 AHENe nestEe o AAA
PAIAE B9 WK Uiy 2499,

olol weh FATAGNH SJAERA SF8A AAHEARGLA, EIN BIhPHL
s Al T 29l Aolselel U Bl ERANS B oA 49, QYAEt 2
58] o 52 2Ate] HINE Hyele AoE kojEd:

oo
__}L‘
nﬁ -
>
l~>

.‘

_L4

1. 29| Jl0|=atl U Mo

U9 SupolslajolA oAERA 284 AN AAHEAAAL EIA)] sk =9] 7}
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OIAE2A +ZX| ZA [EIAlS] oY & fEY B2t

H 2 Q| UMXRIZX|E! HA AO|E

=7t GO|E#I0|AE E= BAOEY HAOIE F4

UMTEXIE HEAME
http://www.guideline.or.kr
= (Korean Medical Guideline Information Center,KoMGI) i/ g

ro

o= US National Guideline Clearinghouse - Eye Diseases https://www.guideline.gov/

0= American Academy of Ophthalmology Guidelines https://www.aao.org/clinical~education

A= NICE (National Institute for Health and Care Excellence) ' https://www.nice.org.uk/guidance
SIGN  (Scottish Intercollegiate  Guidelines  Network

g2 ( 9 ) https://www.sign.ac.uk/guidelines/

Guideline

https://www.cma.ca/En/Pages/clinical
Lt | CPG Infobase: Clinical Practice Guidelines P (/ o /En/Pages/
—practice—guidelines.aspx

o NHMRC (National Health and Medical Reasearch  https://www.nhmrc.gov.au/guidelines—
k=t
T Council) pulications

ZA7|17 | G-I-N (guideline international network) https://waww.g=i-n.net

T YIAEAE FEAE(Korean Medical Guideline Information Center,
KoMGDoIA FREARS FA; “FH, “SEZ $847, "TAHIGHA ] HA
o}5 AREste] AMsIioH, =8| IR EARE mofsty]| fIsto] nl=, F=, Ut

59 yzke] AAAZ ARIEOJA  “immunoassay’, ‘enzyme immunoassay’,
“EIA", “estrogen receptor” 52| FMoIE ARgsto] FASHh

HorekRtol thet A AERA 84 AAHEAHGZAL EIAY]

2 214 d%Z AWETA Skgich
AR R &4 olleH SAHE AAHHARE o83t RERA -84 HAL
o|ic}. vl HAR=S dextran-coated charcoal(DCC) assay, immunohistochemistry(IHC) &

AL 9] gloJgH|o]A Ovid-Medline¥t Ovid-EMBASEE ©|-853itt. AAM
o= Ovid-Medlinedl4 /148 @Mol2 7|Eo 2 AU B4 WA 5745
on MeSH term, Eejeiiba, A A4 59 27|52 493 B8t 7AA
o A D ANETE B AXssc

%

_l
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2zl Web ZA
Ovid-MEDLINE http://ovidsp.tx.ovid.com/
Ovid-EMBASE http://ovidsp.tx.ovid.com/

Al
ol WAoo 2000?11‘41 Hoﬂ =ud
230 gt 425 A4 oz At 7et B Edlof| tistols HEo xA|5]

Al 1 AT AT JAERA 587 AHELEAGAL, EIAY
F9 Jlolcelel ¥ WA PADES B 2AS Felehy YHHES 2

Ao =ogol| wet 13 A/ dlolA &
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N
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58] o4 5 2Ate] HINE A
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$3Yo] U 242 239
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1. =9 AST=XH

=9 PRRRAY AR 2o qiFEe] Ao ZAHAEAPE obd HzAsier
e B 84 7&‘?"“ gistel 7ledstal e 2e =1l }S’&E} 2012%_01] = A
Uth 2ErE|Q Zlol=atl dHHoMe HARASSHEAYT a4 @AFE* A AR
SofioF qttial Haistal °‘°*°U1 1 9 7hel=ERRloA= Oﬂ A w84 3 ==
ALEE 784 T HHle IR SHANHC) HARE S8 S-3stojof qrtal
ASHAL AT, AR W82 oFfieh At

1.1. NCCN 3% 244 Tz X (2015)

0| ZSSRM|EQ T (National Comprehensive Cancer Network, NCCN)9] ¥
AR 7 Aol A= FAT WA (ductal carcinoma in situ, DCIS)2] EE ZAAo|A of
AERA 84 (estrogen receptor, ER) HAFE ol Zlo] WQsitial sgion, Uut
Hog oAERZ 84 9 DZRAAHE 584 Y e HIRASEHANIHC)
Al ofsf deteEtha FAISHATE ot s HARES] AlZkof] diste] tiefet Hil
Eo] A7|=3 9o, ofo] e} NCCN Task Force, ASCO ¥ CAP I¥EZ 74H
Aol ZpAIRE RS RS Ao st AFstoi

1.2. ASCO/CAP (2010))

o] JAREFSHS](American Society of Clinical Oncology, ASCO) ¥ ©]= W&
513 3](College of American Pathologists, CAP)o|A= SFatdollA] HYZRZSFsHE A
(HOZ &3 olAEREA 84 4 ZEAAEE 584 FAAK] AT dESAREHA
FEAE FIAZI7] SRt ZholseRlE NSl fl3joAs oAERA 2 Z=E

[N



HAEZH 28X ZA [EIAIY oY 9 REd FJt

AZEE 584 Aok ZE FeY 99 L UL AL oAEshen] Fashta
sfgon, HEt Ad Fse FuBEL WA A

1.3. NCCN Task Force Report (2009)

NCCN AdgloN= dozdoisifiag &9 oAERA 3 Z2AAHE
A S FF ZAOIA oS Hlole. niAe] wAS B WA 4 ULA
Sjolstd St Aldsls Welsh o Bk WA FUE, ot o
S5 ol dlmsle S B9 139oR 74 ARl M THEg
Aslo] Fa WA EL oﬂaggi ) Amo] et vl Fed o

>
0
24

2

*e,
2

1

¢S Ho o

Aole, 84§ Ee BT (DCIS)Y) BE 249 oA A W
2A A

2kl o8] Bl h‘zt}i dgge zedsdes) o
orERA e dHOR FAsHAE U 3
P
AN 9t 2 B Aetolo] BAzR
Fasitn 2249

%0,
o
A
i
f°
o T

N,
ol
L
oY,
>
o rir
B o ¢
oY, o

A
OoA] OAERA W ZERAAHZG
AR HPRES] AS P77 = Aol

1.4. FiLICH 2E12|2 710|E2{Q1 (2012)

MY 2 A 5FsFH A immunohistochemistry, THC)7} o2 AAMHZ} vlwsto] AlFg
TtobA] 282 84 A2 Wd FF(levels of expression of the HR pathway)
e oz]- sz 7349}—4 AR AWdE S7ct=Alol dote] AAA FdrEdE 435t
of A gt 2 7toltERloAe WX AR BAHGHAL & of
L]E}, Dextran-Coated Charcoal/ Ligand Binding Assay (DCC/LBA), Enzyme-Linked
Immunosorbent Assay (ELISA), flow cytometry 5 X5 HAFAS thAlofA ARgstoiof
gkl Avsigi

Az SFPHALe} T2 HAPES H|WE £33 F 22#HolYloH o] F 20Wo] &
AN e AE HAskal otk 2EF0E HAXASISHHARE o83t JAER
AER) E= ZEALEHEPR) AAPT Wiav] Azl Hiet g4 degS o & d&5HA
U 7]1E EAEY Holx &2 ¢ Y2 oF ARE ATcks AR YENTh EIF |
Az AR 7129 AAPTE] Hste] A2 o 22 AR st olFZ 7HA
AE gelsti

o]
AR

T

=



Il 712

1.5. NICE (2009)

NICEoAE 27] 9 =4%18 o] digh ek Hastoy dneS o
I At 27] AP A RE HLA AN oAERZA 9 Z2 A
AHE $84 I A7 11 AJF $8A 2(HER2) AARE &4l 83stoof gttt
(2018). HES}E| L Ho] HFEE= HARASIBHAANIHO)E AHgste] BE A4 /%
A9 JAERA EHE Hrela 1 AME FFHOE Hustolop gHH2009). EES}
=1 Fo] HFEE= HARASEHANE AMgsto] HE a4 f39 PR AHE ¥
7helal 1 AdE FPHoE Eﬂ}oqok 3H2018). HE3bE A o] BFEE HAR
ASFARE AMgoto] BE a4 §Y HER2 AHiE B7iola 2ie AHHo
& HIstojof SHH2009).

<t

2. 2Ro=7|aWot H MAN ElaFE A

2.2, dl AN 21 0F AL

Nofech-Mozes 5 (2012)2 4% oA S22 84 Al dist AAZ £
TEE AASITE ti EEA, Ao, MR RS Bugh ofdeAE, HIRy
slalAARR} T2 HARI(DCC, EIA, ELISA, flow cytometry)s Hlwsle] 2uE H1gh
19904 ©o|% &dtE E3S Agsigitt. AEEd F % 8879 AFolA HCS the &
A9 AWE H|wslg oy, ol [HC7F #EAAMH(current standard of practice)©]
o2 g AFoNE TS Xt 228TS AlEsie] THCY Ay fa4deS &
QlotaAt shgict.

A2} 280 AFE AQJSt 208N [HCHAMES ARG o2EZA, T2 AH|

2 AP WEe A= digt 3 whe-S dIEA dSsta, AA FEE 5ol tigt
S47E ¢ Ao ﬂl*o}t &42 ERlstgct.

2 AolA e £ F olAERZ 584 FAE 918 EIA9F [HCE gt £d
5HoIQIt}. Ferno 5°] 19969 I3 FHAE= TRk A& oS0 lo] IHC EIA

-

l"_u

13



OIAEZU 84 ZAF [EIA] oY & R&Ed HIt

N

b elo] Qo wasgoL, o] EWEl: ERSOINE IHC/ ElARTH 84 Bl
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H 4 48 HAN S0E EIA HEES

HAXKL ox Yagntir) <
P gman | T e ) e
» ER+IE VS ER- OIE
= 1) IHC &1}
Paraffin-em - overall RFS @ SAXC=Z [l X0t = A=
LIER(P=0.673)
Horii bedded - 5y RFS : SAXCE R9lt X07t U= A= LiEt
1 2007) ISE surgical H(P=0.0404)
( specimens | * 2) DCC/ EIA
(n=385) - overall RFS : EAXCZ Qost XO)7} Qe He=Z
LIEFE(P=0.209)
- by RFS : SAXR=Z R9lgt X7t Sl A= LiEt
H(P=0.627)
HEHCZ . e (Cut off score 3)= EIA 2Lt DFS (disease—free
) Ogawa a8 Li2HX 22 survival)® O Z 0|=5le A9Z LiEte
(2004) HIS SiX} - |HC ER P=0.0007 and IHC PR P=0.0087
(n=152) - EIA ER P=0.037 and EIA PR P=0.0258
pno e | RFS (r?lapse—free survival) = EIA 2C IHCOIM O
lwase TE= Co I OEdle Ae=2  UERd (IHC  P{0.0001, EIA
3 TSE FUY 2t P=0.0009)
(2003) (w=489) | * ER* or PRHQI #S E/HMOR Q5P Lizh| Qi
O & B30k A9= LEty
* CYT + IHC + = CYT- HC+ SR20IM CYT - HC
Chebil stage Il - B SAXMCE R9okA O LK2 progression—free
4 (2003) RCT tumors survival (PFS; median follow-up: almost 6 years)0|
(n=402) LIEFE (p¢0.001 and p=0.007, Z{z})
= CYT + IHC-& S7HAQ PFSE LIEHd
= |HC= EIA2t ER i & o2, EXX Xz F
stage Il RFS(recurrence—free survival)@ GISotz 0| U=
5 Ferno RCT tumors Aow Lt
(1996) = ER+ KON ER- S EXM Xz & O L2 4
(n=08) I HO= ZO2 UEtS (DCC P=0.003, IHC
P=0.004)
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oz Qo3 o] oty BHustFort, 2003WREH &3E Nishimura (2007),
Ogawa (2004), Iwase (2003)°4+= WA SPHAPE EAHGHALY] 0] ¢ Y
2 oz HyEHT k. ZF B0 Bt AAGE A ATk oot gt

I 5 SSTEA &I=l 20008 0|F &M= &2 26
MRt = A
o| ~ o108 oy
T gmom TTFE ] opma, o LS
» |HCZ LISt HR M| (disease—free survival, LiEH]|
RBHS S) 7} EIA 20 O LI 202 LIER,
- = [HCH HR LEO0IX2t deleiMoE HR 24d RUAN=
Nishimura II' tumors ° ce © e e
1 ! ASE stoge =2 stromal content? Y2 FUEZQ EFEX| Y=
(2007) B sarples) =2 nuclear grade? Y BYLILH(infiltrating
ductal carcinomas)0| Z8tELC} HCE Salf 0| S5
SYSS Yool Uiz A0| 7ts8t
ﬂx“ioi * [HC (Cut off score 3)= EIA 2t DFS (disease—free
) Ogawa* | ___ | UW=SHIXZE survivallg o FE 0j&sks 2CE LEH
@0s | T | wesm ~ IHC ER P=0.0007 and IHC PR P=0.0087
(152) - EIA ER P=0.037 and EIA PR P=0.0258
o e | " RFS (relapse-free survival) = EIA 2Ct [HCOIN O
wase* FES U2 I 0Est= ZQ2 UER (IHC P(0.0001, EIA
3 2003 ISE | R ER P=0.0009)
(2003) wsom) |t ER* or PReQ U2 SAEOZ Lol L o
O & B35k AQ= LI
invasive
4 Horiguchi N breast = |HC2 EIASl ER ZufE EAXNOZ RQOotA ¢aAM0|
(2003) cancer U= Ao LIEHH(p(0.01)
(125)
stage | ~ lll i o ) o
Fiots i breast * ICA E= EIAG o 258 S22 £8H O 0=
5 ISE 9| X0l Gl= A= LIt
(2002 cancer | . £ uie o X2 9 000 0} S8 202 1
(242+223)
. X 9
Zaf breast M
6 | M gse ~ express IHC 81%, EIA 79%
(2000) cancers - positivity IHC 84%, EIA 45%
(793) - HCY| HI22 EIA9| 1/392 LiEHH
*71Z SR Eg 73
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test
6 | exp Receptors, Estrogen/ or estrogen receptor*.mp. 70.740
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8 |Bor7 75.650
P& 9 | 1Tandband 8 1,553
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2.1.2. Ovid-Embase 1974 to 2019 May 01 (A 2019. 5. 20.)

1= No. Searches MEDLINE
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P&l 9 1 and 6 and 9 673
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Delage
(1997)

At the calculated optimal cut-off values (8 and 14 fmol mg-1 protein for EIA96
and RLA respectively), EIA96 was more sensitive than RLA (0.94 for EIA96, 0.88
for RLA), but slightly less specific (0.82 for EIA96, 0.94 for RLA).

Romain
(1995)

Analysis of the variability over time clearly demonstrated that the ER-EIA values
initially increased compared with RLA. A possible source of variations could be the
calibration drift in the ER-EIA kit.

Jarque
(1994)

Quantitative analysis of the data showed a significant correlation between DCC and
EIA for both ER (r = 0.84; p < 0.0001) and PR (r = 0.77, p < 0.0001). The results
suggest the usefulness of EIA in substituting DCC, although further clinical studies
are required to fully evaluate this new method.

Andersen
(1992)

It has been established that immunoenzyme and immunohistochemical assays for
estrogen receptor determination in fresh tissue correlate closely with conventional
steroid binding assays. This implies that their value in the management of patients
with breast cancer is of the same magnitude as that of the steroid binding assays,
although the direct clinical evidence is so far very limitedx

Piffanelli
(1991)

Since adequate programs of quality assessment are required; in general, it has
demonstrated an excellent correlation between radioligand binding assay (DCC) and
immunochemical assay (EIA).

Gion (1991)

The values of ER measured by EIA were higher in tumours with low or
intermediate receptor content, causing a misclassification of ER status in 9% of
cases (ER+: 77.5%, EIA, 68.8% SSD). In the case of ER, EIA values tended to be
higher than SSD in all centres. For PR, EIA and SSD were generally more
comparable (PR+:66.0% EIA, 72.0% SSD, discordance rate 6%), with EIA showing,
however, different trends in different centres. PR concentration was not
significantly different in ER SSD—/EIA+ and in ER SSD+/EIA+ cases, suggesting
that EIA detects at least in part integer ER. We conclude that although EIA may
be a reliable methodological alternative to SSD, the two methods are not
interchangeable until effective cut-off levels for clinical decisions are assessed for
EIA.

Piffanelli
(1991)

Since new technologies are being introduced, adequate programs of quality
assessment are required. In general, it has demontrated an exellent correlation
between radioligand binding assay and immunochemical assay.

Redkar
(1991)

EIA method appears to be preferable to the DCC method, because it is easy to
perform rapid requires less tissue and does not involve the use of radioactive
substances.
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Blankenstein

It is concluded that the ER-EIA is an excellent alternative to Scatchard plot
analysis for the assay of oestrogen receptors. It is recommended, however, that
laboratories performing assays on samples obtained from patients who are eligible

(1990 for entrance in EORTC clinical trials and who wish to use the ETA should validate
this assay against the Scatchard plot assay in their own setting.
Holmes Our study shows that the EIA can be confidently used in place of the BA.
(1990) However, a threshold value for a positive EIA should be confirmed clinically in
future studies.
Marsigliante It appears that, compared with DCC, the EIA method gives much higher values for
(1900) the 88 isoform, whereas the two methods detect the 4S isoform with similar
sensitivity.
Foskens The concentrations of ER or PgR detected with the EIA or DCC assay were highly
(1989) and significantly correlated (Spearman rank correlations: for ER, Rs = 0.94; for
PgR, Rs =0.88;/<0.0001).
Molnar Our finding of a good correlation between the immunoassay and DCC assay is
(1989) consistent with previous studies.
There was an excellent correlation between ER results with ER-EIA and ER-DCC
Piffaneli for 268 breast cancer biopsies. Quality assurance for ER assays using DCC
(1989) techniques and Immunometric methods with monoclonal antibodies (ER-EIA) can
be set up with this available material of human origin to satisfy the characteristics
of both techniques and the species specificity of monoclonal antibodles.
A significant qualitative and quantitative relationship was found between
semiquantifed ER content in formalin—fixed, paraffin-embedded tissue and
Andersen ER(C(DCC)) (r = 0.88), ER(N-(DCC)) (r = 0.86)), ER(C(EZA) (r = 0.60), ER(N(CZA))
(1988) (cr = 0.64) and PeR (r = 0.65). Finally, we found tumor differentiation to be

significantly associated with ER content as determined with all assays except for
ER(N(EIA)). We recommend the use of the DCC assay for routine analysis of ER
until the clinical correlation of EIA results has been established.

Bilous (1987)

The correlation coefficient ® between ER-ECC and ER-EIA results was 0.72,
immunocytochemical technology(ER-ICA) could offer an altenative method of
determining the steroid receptor concentration in both ovarian and breast tumours,
thus obviating the need for costly and time-consuming sytosolic methods, with
their inherent difficulties of quality control

Fujino (1987)

The specific staining was observed only in the Both the cytosolic and nuclear ER
contents correlated well with those obtained by the dextran—coated charcoal
method. These above mentioned results suggest that ER is present mainly in the
nucleus of breast cancer cells and that the cytosolic ER obtained by these two
assays is the unoccupied one released from the nucleus.

Mobbs
(1987)

In a series of 139 carcinoma specimens, we observed a very significant correlation
between the cytosolic ER concentration as measured by the EIA and DCC
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methods, and also between the log, of the concentrationof ER in the cytosolic and
nuclear fractions assayed by the ER-EIA method

Thorpe
(1987)

The introduction of the monoclonal ER-EIA assay method appears to represent a
major advance in the diagnostic tools available for treatment of breast cancer
patients. Not only is the assay more easily reproducible than the DCC assay
method but, and perhaps most importantly, it more accurately identifies those
patients without ER in their tumor tissues.

Alexander
(1986)

In the clinically significant range of ER values, around the cut-off point between
negative and positive assays, there was no difference in the precision of the two
assays (Mann Whitney U-test). The correlation between methods gave a Pearson’s
Product Moment Correlation Coefficient (r value) of 0.822, significant at the P ¢
0.001 level, indicating a close correlation between the two methods. The new
assay method is, therefore, acceptable for clinical use.

Bozzetti
(1986)

Our data show that the DCC and EIA are reliable methods for ER analysis in
human breast cancer, and there is an excellent correlation be-tween their results.
Moreover, EIA allows the detection of additional ER not usually measured by the
DCC method. A strong correlation was noted between ER concentrations
determined by DCC and EIA (P ¢ 0.001). The mean ER-ELA value was significantly
higher than the mean ER-DCC value in premenopansal (P ¢ 0.001) as well in
postmenopausal (® { 0.001) patients.

Fronzo
(1986)

The correlation between the two assays yielded a straight line with a slope of
0.92 (r = 0.95; P ( 0.001)

Goussard
(1986)

Our results show that such a precision and reproducibility, for both intra— and
interassay, can be obtained with the DCC method and that this well controlled
method can be considered effective as a reference method to be used in
comparison with new technologies like ER-EIA .

Heubner
(1986)

The immunological method for the determination of estrogen receptor levels, as
our study shows, represents an alternative to the radioligand assay.

Jordan
(1986)

The ER-EIA appears to produce comparable results to the conventional steroid
binding assays for the determination of ER in breast tumor cytosols.

Raam (1986)

In buffer extracts of tissue pellets that were ER-negative by the DCC assay, the
EIA method detected high quantities of ER. We recommend checking the ability of
the monoclonal antibodies to recognize proteins other than Type | ER in the
extra—nuclear and nuclear compartments of target cells before using them for
immunohistochemical detection of ER.
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Cavaliere
(1996)

Concordance of results obtained by the two methods was 88.83% for ER(P<0.0001 ).
Correlation of results obtained by EIA and ICA to determine ER and PR was good.
The data obtained suggest that ICA with automated image analysis is an effective
means for evaluating ER and PR content in human breast cancer, especially when, as
happens ever more frequently nowadays, the tumor is too small to perform EIA or
when retrospective studies are performed.

Szadowska
(1991)

The overall concordance between ER-ICA(immunocytochemical assay) and EQ-EIA was
89.56%, despite the semiquantitative nature of the immunocytochemical evaluations.
There was a significant correlation between these twomethods in linear regression
analysis,

Bilous
(1987)

The correlation coefficient ® between ER-ECC and ER-EIA results was 0.72,
immunocytochemical  technology(ER-ICA) could offer an altenative method of
determining the steroid receptor concentration in both ovarian and breast tumours,
thus obviating the need for costly and time-consuming sytosolic methods, with their
inherent difficulties of quality control.

3) EIA vs IHC (immunohistochemical assay) (n=12)
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Nishimura
(2007)

The IHC-assessed HR status may reflect tumor cell behavior, such as overall and
disease—free survival and endocrine response, better than HR status as assessed by
the enzyme immunoassay method. Immunohistochemically HR-positive  but
biochemically HR-negative breast cancers include infiltrating ductal carcinomas of no
special type with low nuclear grade and some tumor types with high stromal content.
We can assess the true HR status by IHC especially these tumors.

Ogawa
(2004)

IHC (ER P=0.0007 and PR P=0.0087) at cutoff score of 3 was more predictive of
disease—free survival rate than EIA (ER P=0.037 and PR P=0.0258); DFS following
endocrine therapywas most significant using cutoff of proportion score 3 (=10%
positive stain) for both ER1D5 and PR (MAB429); multivariate analysis, adjusting for
tumor size and lymph node status, shows ER and PR (cutoff PS 3) are independent

Horiguchi
(2003)

Of the 125 patients evaluated, 83 (66.4%) were immunohistochemically positive for
ER. ER by immunohistochemistry (IHC) (ER-IHC) was significantly (p¢0.01) correlated
with ER by EIA (ER-EIA). In this study, we conducted immunohistochemical double
staining with ER and HER2, and demonstrated that low ER levels might be one factor
in the relative resistance of HER2-positive and ER-positive tumors to hormonal
therapy.
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Iwase
(2003)

IHC (P¢0.0001) better at predicting relapse—free survival than EIA (P=0.0009), tumors
ER+ or PR+ were significantly related

Fiets
(2002)

There were no differences in prognostic value according to the time point of analysis
or cutoff value chosen, nor were there any differences in the prognostic value of
hormone receptors detected by ICA or EIA. Both methods appear to be equivalent in
terms of qualification and prognostic value.

Zafrani
(2000)

IHC is more sensitive, specific and economical than EIA. It should constitute the new
standard technique provided that good quality assuranceprocedures are respected.

Jing
(1998)

Agreement of ER-positive and —negative results with both methods in 83 cases was
74.70% (P.c 0.000l), although discrepancies were found in a relatively large number
of cases: 14 cases of ER-EIA (+)/ER-IHC (-) and seven cases of ER-EIA (-)/ER-IHC
(+) status

Johnston
(1995)

In the 33 tamoxifen—treated primary breast cancers, the concordance rate was 96%;
only 1 tumor was EIA+ and IHA-, and the IHA score was borderline negative
(H-score 16). A strong positive correlation (r = 0.934) was shown between the IHA
H-score for ER and the EIA value in fmol/mg protein

Mink
(1995)

It can be concluded that immunohistochemical receptor anaylysis superior to methods
using tumor-homogenates. The prognostic and predictive superiority of the
immunohistochemical method is in accordance with published data. However for
immunohistochemical staining high internal and extenal quality standards must be
applied as for similar laboratory procedures.

Aasmundst
ad (1992)

The histochemical score agreed with the enzyme immunoassay in 51 of 57 cases
(89%) (table). The correlation coefficient relating HSCORE to EIA values was 0-76 (p ¢
0-001), sing the EIA ER value as the reference value, this resulted in an overall
sensitivity of 88% and an overall specificity of 93%.

Andersen
(1992)

[t has been established that immunoenzyme and immunohistochemical assays for
estrogen receptor determination in fresh tissue correlate closely with conventional
steroid binding assays. This implies that their value in the management of patients
with breast cancer is of the same magnitude as that of the steroid binding assays,
although the direct clinical evidence is so far very limited

Andersen
(1988)

A significant qualitative and quantitative relationship was found between semiquantifed
ER content in formalin-fixed, paraffin—embedded tissue and ER(C(DCC)) (r = 0.88),
ER(N-(DCC)) (r = 0.86)), ER(C(EZA)) (r = 0.60), ER(N(CZA)) (cr = 0.64) and PeR (r =
0.65). Finally, we found tumor differentiation to be significantly associated with ER
content as determined with all assays except for ER(N(EIA)). We recommend the use
of the DCC assay for routine analysis of ER until the clinical correlation of EIA results
has been established.
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