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FLEICH (T D HER1, HER2 HEIHDEEDNRRFTHOTHI
HFELTHOE

1 N

HHEEAFZR4 HER], HER2 D8RRI, FLED20-40%IBDH5H, FHRABR
FELTHMShTWA. £/, HERI, HER2 #:BFFIE T 3B FILE 2 EEICTHMY
ZRU, EFEEE (TS HA 07U [AIR2X Y2 [TIRES) CRFERICETRY
CEPREShTHY, BAEDRFAHRFELTHEIESATVAS. S 5ICHE, HER],
HER2 DY JFIWREZHET 5 RFHF BRSO, BERICAPEE>TVS. 22T,
HER1, HER2 DREMRP FEOFREFELTOFAMERFL - <HREFE>
19915 ~19994F () IBER X Z LR FIRIRS T CRIEFM 217 - L REHILER0HID S b,
BREOBEZAIHEAL TW35261 2R EL 2. BRIBEEZELAZ AV, HER2, p53,
Ki67 & e Z L2 MICHREIL, HERI 3V A FESEKICTRAEL . BENRERF
BEDHEERAR, BEERVSEEMINICTHAL 2. <#HEFR>HER1, HER2, p53 DB
(L, £%30.8%, 19.2%, 26.9% T, Ki67 SiZHBIIL46.2% TH > f-. BEDRPFHE
EDFAEARZ EHDE, 1) HERI % HER2 [BMESIE, A RFEHICEHLRPTUVY, B
REEFPEIIEL, FERRTH -7 . 2) HER2 [BHERIL, T REHICEHLPT
WA, FREIGERFETH >/~ 3) HERI BHERIL, RILECERICEDLR TN,
EEITHRCERREFIRIIELS, FEARRTH 7. 4) Ki67 SEHRIVEER L, &
WECEEDAEMNR EZERBETH >0, BREEFPRIEEL, FERRTH - .
<ZZL>HER1 ¥ HER2 [FHILEIE, {EEEEPRIVECEECUBHRECEWNT 35,
BHICHE2EEL, BE2RHICKICES LHB I EFTRENE. S#%I1F, HER] ¥
HER2 [ZHELE(CXE U T, HER] ¥ HER2 O3 JFIUREREROHAI EREI N BN Z
T#H 5. CPRi154E 2 A 7 HZH)

Prognostic and Predictive Values of HER1 and HER2 Overexpression in
Breast Cancer ’

Yutaka YAMAMOTO

Overexpression of the epidermal growth factor receptors, HER1 and HER2, has been detected in
20-40% of primary breast cancers. It has been suggested that patients with breast cancer
overexpressing these receptors have a poor prognosis. Their overexpression has been also
suggested to be a predictive factor for the response to therapy. HER1- and HER2-overexpressing

breast cancers have been shown to be resistant to an antiestrogen, tamoxifen. HER2-overexpressing
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breast cancer has been reported to be sensitive to anthracycline-containing regimens and taxanes.
Recently a selective HER1 tyrosine kinase inhibitor, ZD1839, and a humanized anti-HER2
monoclonal antibody, trastuzumab, have been developed and introduced into clinics. These findings
prompted us to investigate the prognostic and predictive values of HER1 and HER2 overexpression
in breast cancer. < Patients and Methods> A total of 420 patients underwent radical operation at
the Department of Breast and Thyroid Surgery, Kawasaki Medical School between 1991 and 1999.
From among these, 52 patients with recurrent disease in whom response and outcome to therapies
were evident were selected as the subjects of this study. Paraffin-embedded primary breast cancer
specimens of these patients were immunohistochemically examined for HER2, p53 and Ki67
expression. The HER1 expression was examined by a ligand-binding assay. Correlation between
the expression of these biological markers and the survival or response to therapies was investigated
using uni- and multivariate analyses. <Results>> HER1, HER2 and p53 were overexpressed in
30.8%, 19.2% and 26.9% of breast cancers tested, respectively. A high Ki67-labeling index was
observed in 46.2% of them. Systematic analyses on the prognostic and predictive values of HER1
and HER2 overexpression revealed several interesting findings : 1) Patients with breast cancer
overexpressing HER1 or HER2 were sensitive to anthracycline-containing regimens. However,
their post-relapse survival was significantly shorter than that of the other patients. 2) Patients with
HER2-overexpressing breast cancer were significantly more sensitive to taxanes than the others.
However, taxanes did not provide a longer post-relapse survival to the patients. 3) Patients with
HERI1-overexpressing breast cancer tended to be sensitive to endocrine therapy. However, their
time—-to-progression tended to be shorter, and post-relapse survival was significantly shorter than
that of the others. 4) Patients with breast cancer showing a high Ki67-labeling index were not
resistant to endocrine therapy. Their post-relapse survival was significantly shorter than that of the
others. < Conclusion> These findings suggest that patients with breast cancer overexpressing
HER1 or HER? are relatively sensitive to endocrine therapy and chemotherapy, but that such breast
cancer rapidly acquires resistance to these therapies, resulting in a shorter survival for the patients.
Therefore, involving combined treatment chemotherapy or endocrine therapy and a signal inhibitor
of HER1 or HER2 might possibly be superior to chemotherapy or endocrine therapy alone. (Accepted
on February 7, 2003) Kawasaki Igakkaishi 29(1) © 47—58, 2003
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BERPERAERIEE S N, BRISH
PHEE o TWwBbYY, 72, HER1
RIS 2RIV E VR
ERtEERT 2 EPRESL T
%9, X 5|2, HER2 % @ 3 H
T HIIEE, RIVE VBRI
#xm LD, {eEE (72 oY
A7) Y[AY, & X% [TIRE
#Y) KEwWEEZEERTIED
WEXNTWS, £Z°C, HER],
HER2 IO BHFEN R TFHROT
WHET& LCoR %L IINEER
KEZZUMRHIRBRAVEL TR = 2T
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(1) BFELFEOBER 1991
AR~ 19994E (215 R B K 22 LI H
RIRHVECHUA TN %2 47 o 7R3
FLIE420B1 0 ) L EFERD b
707260 (17.1%) T -7z,
ZF D% b B OEREAH B
LT 3528l & imafg L L.
JF 5 L AR AR A & H Vs, HER2
B8 % SUIERIRR LI S HGET L7,
F 7z, FREIHIEIR T EY p53 Btk
Bl LB 2 R LY, B
FHAREDIREETdH 5 Ki67 O SiE
Bl LRI R VRS T Z RO
W DMEND DB 120, KT
IZBWT ps3 & Kie7 BH » e
HMARILS09 1T MES L 7. HERI %
BIE, FrEEsiEEARE HW2)
Y FRAEBEICTHELLY., Zh
5 ORI RFE AR T %
Mz, BREOHREDE, EE
THIM, AGFHmE OMEL B
B8RS E BT % H Vo
L7z,

Table 1. fryEgefa ik

Envisionit —HER2— ABCJ% —p53, Ki67 —
1N T4 >
2.9 R ERTE 1k
microwave 15 min
S.AERERNVAF I —F
EHOREIE : 5 min
4, 70w F 5 20 min
5.—XKFEO KIS : 60 min

p53 : mouse, monoclonal,

1S T4 >

2. i EE
microwave 15 min

SHAERNAFIF—F
EHEOMIE : 10 min

4. —RHAEO KIS : 60 min
rabbit, polyclonal,
DAKO, 1:100

5.8 —REDOKIG : 60 min DAKO, 1:50
6.5% 6 : DAB 10 min Ki67 : mouse, monoclonal,
TEREE A MY DAKO, 1:50

6. 2K FikD Kt : 30 min
7. BEFRRKE : 30 min
8.% {4 : DAB 10 min
9P AT RFIY

Table 2. fRyEgutn e ik

HER2 (HercepTestic# U TR
0: BEMRE<10%
1+ EMR=10%. MEENESEICRE
24+ EHIEZ10%. B~TEEOZLBRMEERORE
3+ BHR=10%. BWEehiEEORE
2+, 3+&BGEHEE LUk,

pb3
HEEMEDRIEABEET TEMBEZ500@ AT > ~U,
IhZ58EB T . BORGINZEMBRO %%
BEHL., 10%BEZ2BEE L=,

Ki67
P3RBTV, 10% A EZEER. 10%KFKE %
EEFHE L=,
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(2) fefgett 1 85 7 4 YA ESNAEREL RELzTo72. TOR, 3%BBRILKZRZ

FEHRAEALDE S 5 um DY ZER L,

HAWHRERERV A F 2 57— BiE%o Mk %17

NS T4 U, =470y —TEFVTHK W, 1T RPURE UG &7, SREMBILEN T

Ki67

Fig. 2.

Table 3. ZZEEBMITTHW/A 227

e LT, HER2 (Zx L
T X Envision % (DAKO)

7z p53, Ki67 1Zx L T
avidin-biotinylated peroxidase
complex (ABC) % 72,
diaminobenzidine (DAB) |2
TREZE, AT FFVY)
VRGBT, JRAEBAR
$RIZCHIgE L7 (Table 1).
HER2 %3 1% HercepTest
(DAKO) |ZHEL, 005 3 +
D4 BB L, 2+,

3+ R EHELRY.

p53 & Ki67 i 5 3 K BB

A continuous
. scirrhous 0
Histology others 1
ER negz.lt.lve 0
positive 1
negative 0
PgR positive 1
— posm.ve 0
negative L
e posntn:ve 0
negative 1
positive 0
ps3 negative 1
K67 posntl.ve 0
negative 1

DFI continuous
. R 72 L 0

g 73
Metastatic site (A, T &3 H) NIgEZE®E D 0 1
o oy LH - RIS L 0
M t N\ :E Ve A b

etastatic site ()L E > FiK) B - KEHEESED D 1
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THEMNBS00M % R, BB ERm S h -0
Mfaon—tryr—Y28EM L7z, p531310%
PLEZBEMEE L, Ki67 1210% DL E % EiE sl &
L7219 (Table 2). HER2, p53, Ki67 Ozl
BT Rof % Figure 1 3 X OF Figure 2 2R,

(3) MEMFMMET | FREEROWBHEITENICHE
DR (WHO OIS E 5 721), AT
R, BRBEEAHERICELT, BEEBLW
LRI 2 AT > 72, AR 3 5B RGN
(y —F#%E) L Kaplan-Meier % (logrank test)

Table 4. HFEE R

A1) —1 HFaY—2 SiE 51 3% Bt 2 (%)
AF i 535%
1 843
2 294
Siage 3a T4 i
3b 84l
ot HLEYIBRMT| 4641 L

LR 64

AERER 445

, R 150 )
e AN
Zom]  1f
\o B 8h
) NS B S sae
Bkl 194
ER G| am]  O0o°
B 2001
PeR BTE|  320) blis
DFI 2241 8
REE] 275
st 7 254 _
SIS * b o
I

BEMERIVE 174

TR AREEA| 220 -

THREA 1541

A

524 H

ERRAEHE

245 H

*HEHDH Y
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%, % BT I E A5 530 HT & Cox proportional
hazard model # >, ZNFN p<0.05 = H =
& L7z, SR TRV EE, EEA
¥ % a7 % Table 3 1277

] R

(1) BAEF (Table 4) : Fimo P RAEZ

53m%, U U NHEIEERE1384.6% 2788, estrogen
R5 1tk =&

(%)

501 46.2%

40

4 308
30

20 7

10 7

HER1 HER2 po3 Ki67

(%29% %1% 2003

receptor (ER), progesterone receptor (PgR) @
M=k E 2 163.5%, 61.5% Tholz. M
R  (disease—free interval, DFI) o rpyefiid
227 AT, 14BN AIRER 2 3807z, BRIV
T UBEIITENC, A RIEHNZ 22001, TRE
FNF15BNP G- S N7z, BIEIIH OHhUfEIX52 %
HT, BRBpAFHNMOFREIZ24r HTHo
72,

(2) gttt (Fig. 3) : HER1, HER2,
p53 DBEERIZ, & 430.8%, 19.2%, 26.9%
T, Ki67 Eakfl346.2% TH - 72.

(3) BAZERMHTHIR

1) HER1 F3L9 12, HER1 YRR IC X
RIVE VEER AREHNIEF LR T W
T %25, FRHRAANEIZARICH
¢ (p<0.01), FHARTH o7 (Tables

“ERE R 5,6).
Fig. 3. 2) HER2 By 2L 1%, HER2 &R FL 12 b X
Table 5. HZSEMH (AR VT - 1761 -)
=R TTP oS
Variable N % P =s i P b o il P
HER1
Positive 4 50.0 N.S. 8.0 N.S. 21.0 <0.01
Negative 13 38.5 20.0 42.2
HER2
Positive 2 50.0 N.S. 38.0+ N.A. 78.0+ N.A.
Negative 15 40.0 8.8 34.4
pS3
Positive 2 0 N.S. 24.0+ N.A. 43.0+4 N.A.
Negative 15 46.7 12.4 344
Ki67
High 10 40.0 N.S. 15.0 N.S. 24.8 <0.05
Low 7 42.9 5.8 78.0
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TR#EHNZET 528 (p<0.01), Pk
I3 MERHERTdH - 72 (Table 7).

3) Ki67 MLk IC L, S v #EkE
119 &, Ki67 IKERAE I CHEREL
FIREAEREIZELS (p<0.05), FHRAR
TH o7z (Table 5).

4) p53 IRV E U, ARIEA, TREHF
DEFNERLTFTH L IZBBERTH - 72,

(4) ZEEFIRER

1) RVE VRN BT 5 BREBA
BoBER T, HER1 BpEo A (p<0.05)
T& U, hazard ratio (HR) 136.45TdH -
7= (Table 8).

2) A REHEGHNCBT B EEDEO TR
Fix, #EH# (p<0.05), HER1 B (p<
0.01), HER2 Bz (p<0.05), Ki67 {KiZ
W% (p<0.05) Thotz. T, HREBARF
W oBERTFI1E, HERL B (p<0.05,
HR 3.91), HER2 [51% (p<<0.01, HR 9.86),

Ki67 Hm#Z# (p<0.05, HR 3.65), Hw
DFI (p<0.05) T&H -7 (Table 9).

3) T REHIHRGHICBT B EEREOTFRE
T1%, HER2 Bt & (p<0.01) TH -
72 (Table 10).

LR BfFNTAE RO F L% Table 11 IR,

ZZ ¥ COMETT, HERI BRI AL E
VB L TR AL, fEkoHE L
B blsh, HHHKRIVE V#ER 1T o 72 HERL
% HER? % B F BB 2 29 6 JEBI BV TR
L., ZOREK, GHREKKIILVE VA
medroxyprogesterone acetate (MPA) (%, TAM |2
HARZBRFEDEEAIIZH V), time to progressive
(TTP) B X UHFHHREFMMHE D RV M@ 2R
L7z (p=0.26, Fig. 4).

Z &=

I A ba sy IREEOEWREE TH Y,

Table 6. HZEEMEH (A RIEH] — 2260 —)

B R TTP oS
Variable N % P o fil P i o fil P
HER1
Positive 6 50.0 N.S. 2.5 NS. 16.0 <0.01
Negative 16 12.5 2.0 28.2
HER2
Positive 4 50.0 N.S. 3.0 N.S. 12.0 N.S.
Negative 18 16.7 2.5 22.2
p53
Positive 6 16.7 N.S. 1.7 N.S. 120 N.S.
Negative 16 25.0 4.1 22.2
Ki67
High 11 364 N.S. 2.0 N.S. 17.0 N.S.
Low 11 9.1 3.5 27.1
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Table 7. HZEEMAT (T R3EH - 1561-)

BN TTP oS
Variable N % P b o B P O P
HER1
Positive 5 40.0 N.S. 19.0 N.S. 27.2 N.S.
Negative 10 20.0 4.8 25.0
HER2
Positive 5 80.0 <0.01 6.6 N.S. 320 N.S.
Negative 10 0 4.8 23.2
pS3
Positive 6 16.7 N.S. 7.2 N.S. 17.0 N.S.
Negative 9 33.3 5.0 26.8
Ki67
High 8 25.0 N.S. 13.5 N.S. 26.6 N.S.
Low 7 28.6 5.2 19.0
Table 8. LE ¥ BESFERATHIC B b SEREN U V11808 YL E N, TAMAST A hus v
R N7 T=A L LTER DEEREET S = &
Variable | Dazard | g0 ¢y = AL STV B,
ratlo (IR0 LEORETE, BV E S HER HER
HER1E 1 6.45 1.42-29.31 | <0.05 FEIOBETE, BRIV T YA 1

oA ha s UHTh % tamoxifen (TAM) %
b & Lz RV E VESRISERT 2 5T b
Ty, BREOFHEHICR S EH 2 RL
T&7729, FIVE VEBEICHT 2R BEOEERS)
PR T IEIEMBICBIT 2 EREBTH S
25, EREBHFIECTH - T, HIVEVHEEIS
Rt BREFIIS0%ETH ST, &5, —
HANVEVEERS LA TH-CH, T
N2 LT 2. S0 L 2 AFRIVE VEER
PR OIET H AN Z A LEARHTH B,
BEOWZEc & ), ER 53 & HER1 % HER2
ZEBITHAHR L1929, HER1 % HER2 [ 2LE
ASTAM IZHfPEZRT 2 &g Sh 207,
FDRAH = AN E LTI, HER1 % HER2 &
B L ) MAPK 3iEM LS5 & ER Ot

%> HER2 % #MHI I3 2 29 1 L i B
BRBERLZ., CORBBEEXRFTIHELL
T, B3tRoTuxy —FHERTHLL b
oY —)L & TAM #fiiaifdi & LR 7205k
2P 52, L bu—)Vid HER] and/or HER2
BRIFEEIEICHT L, WO TREFLEEFEIE
LNz, TAM ORFEZIRETH-72. £
DAH=ALEL, Lhay—)LiZix, 7=
¥ —ECHEROAROEHTHL A sy
MEWCINAZ, MAPK # BREHET 21/EH 2 H
), HER1 and/or HER2 JF| S ICER L
oTEkrwrEHI I TYSE. —7,
TAM ERR L7z &9 27 T=Z2 MEAIZL D
MEPEON R P/ EEZLNTVA,

A E O#E I, HER1 % HER2 % @ 58
THIMICT O~y — CRHEH Z M H L7 ER
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Table 9. A REFIFATHIC B % L L =M

BRHRTRERET

HER2 5O EFH 55

SO RBILE Hig L, HER] %
HER2 O 7 F VEER HES 3

FHN DO R G-2ER 5D Fi iz

Variabl FIRE g
fdalioE S i ¥ v B KROS5
ki (il diicals A % 720 BRI % 7 o C
HERI1 [ 1% 0.59 <0.01 “z.
HER2 [ 1% 0.46 <0.05 —7J7, HER1 %> HER2 Fj Pk 7.9
Ki67 5 £ % 0.35 <0.05 SEBIAE A e T RIANTH Ly
, BRFE R LIERIE, 4082
PSR Al A T BRWTHE. —oOMEHE L
Variable Ratio 95%CI p ;?;ﬁmxjmz%ﬁﬂﬁf
SHIEDE C LA SNTHY,
HERT1 5’ 3.91 1.21-12.65 <0.05 NN
i i i 5% Cosie oo | EFREAHELTASLOR
— - stk : mnhizwv, Lal, 20X 5
Ki67 & £ 3% 3.65 1.13-11.84 <005 | picix RLE S EEORS &
DFI 0.94 0.89-0.99 <0.05 KElC, ZAEIR, EEATHIR S S

Table 10. T REAFATHI BT 5L L EMHAT

Variable | [o]lF{& %k |
HER2 [5 0.80 <0.01
Ehedorz, Lo L, HEMARLVE VEEZIT-

7z HER1 %° HER?2 % @FIFH 3 5 38 6 fEfhld
WT, MPA %, TAM |ZHA~RER)Z A WH[T
WZHD, TTP B X OHREBAEFIE D BV iF
Mm%k L7 (p=0.26, Fig. 4). MPA %S HER1
and/or HER2 G FLREICH LB WEYERZ/RT
EOMBFEFINTTICR V. 72, TAM ORhE
BARRTHo72DIE, BiEDO XA

IR BEANE 2 Er-722 &
&M TH 5. HER1 X HER2 Bk L4 13,
oncogenic tyrosine kinase {EEAMEEINTED,
BINALFHEANC M 2 A2 2 &85
NTWwa®, F7- HER2 #RIZH L LHH%E
8 1% F multidrug resistance-1 (MDR-1) 3§38
EOMHEZRT &EOMENRD 2%, SHokkEt
TlE, HERZ BB — BRI 2R3 2 &
5, BASHLNIR, MOEPDRAAZAAT
MDR-1 257 S, AL %2 133 500
I EZ NS,
ABFEIZE Y, ThETEENIZHVLRT
E 72KV VRIERLFE MBI T, HERL R

Table 11. ZEBMBHTOF LD

S ALIRR L TW AR H
B, PeoT, RIVEVEEOMEE
2 X - T, HERI1 and/or HER2

RV E B EE
BESIEFHURT  MMRTFREL
TTPEERTF : My RFRL
BREEFHMBAEHET  HERIE %

B tEFLB OB 2R 2 AR
wIhiz. LarL, ) —20D
FE X, HER1 % HER2 % @R %
B4 B AT, BIZRIVE VR
BHIDZRL72L LCh, HER

AR A

BEDEFEIRF  HER1IBE . HER2B . Kie7TEER., #4
TTPHEERT : MR T2 L
BERBAGHMEEERT  HER1E M. HER2ME . Ki67& E 3.

5 V\DFI

) TR A
RAFEREY 2 WM (AT R)

PHENZETHD., (EoT, FI
T VEE DGR R ORI

HBRIETRRT  HER2B
TTPEERT : MR TR L
BREECFHAAERT  MYETFRL
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HER2 BB O FHEWET AICEEL W
Z &AL 72, HER1 % HER2 ® ¥ 7" F Uiz
FERLEH] (ZD1839 R b5 A Y X< 74Y) Ml
25 &) o oBlTE, BEERIBRIEIZMZ,
NSV T FVRERER 2 RS TAZ L
DERMSE LI TYSE, S%8I1Z, ZnsY 7
F VIR E L ER] & R EEH & OBHICET 5
FEEISE & oD, X SICPFHRIRICE T Sl
1 & KRS ITONLERETH 5.
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HER1 %° HER2 [ PEFLIE L, Lk b
EURFICHBN R B8 508, FENCmE
REARL, BEEFMICRICES LD S.

£+#%1%, HER1 % HER2 [ PERLIE 25 LT,
HER1 % HER2 @ ¥ 7" F WAZRE L EH| O 6F F 2%
EZEEINDLERETHD.

# 3

RWFFE % FATT H1ICY2 0, HHEELHERZBD
F LG ERRFEAR Y GUIRFIRIE #E HRE
WRIBRICEE R LHEERLET. TR
1 7% T CH S 3R TH 72 )N EE R R 24 B2 (ZLIR AR
B #hs A -BhEGR, Bk akim, JIISER
KREHAESE KMRIEBHRCHELERT L LB,
REMR GO EENY S, HHETE ) ER
KERUE ETPHEMBTE LI LOETHHRETEE
PCE#E LT, &b, Ao—ET)NEERX
#7uy 7 %R (No. 13-501, No. 14-501)
L OCHR A - FNIRASR AR BRI S GRE
F 12671187, 14571166) DIRBIIC L D iTbMsz.
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