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ZFLEIC B (T 5 HER1, HER2 BIHDEEWDHRXFEDOFH
HFELTHES

(FEI N ¢

HIERF 2 A& HER1, HER2 O:BFI IR IL, HED20-40%ICBDH5h, FEFRRE
FELTHSNhTWA. £/, HER], HER2 % BRI T 3 I EIT RILE > EEICHY
ZRU, (E2EE (P RSHYA 7V [A]R2XH 2 [TIRER) CRIFERICETRT
CEPRESINTHY, BEHRFARFELTHEREINTVWS. E5(CHKE, HER],
HER2 DY 7 FNVREZBAET 2 EHHIPHRE SN, BERICAPBE->TWVS. 2T,
HER1, HER2 DEEMNRP FEOFRAEFEL TORFAMEREIL . <WREFE>
1991 ~1999%F (ZJIIBEFM AL IR PR B TREBFM £ 17 - R RIFE42080 5 5,
BREOAREBEAIHEHAL TV 3528158 xdHR &L 7. RRIBEXZ ALV, HER2, p53,
Ki67 # i ABLERICRET L, HER1 3V H 2 FESERICTARIEL 1=, AEDHRERF
REDHEEIEL, BEERUVSZETERBRNICTHNL /2. <HER>HERI, HER2, p53 DFH
(I, &430.8%, 19.2%, 26.9% T, Ki67 SiEHH(346.2% TH > 1. BEHERTH
EDOBEEEZEDH B E, 1) HERI X HER2 BRHHESIE, A REAICEHLRT VY, B
REEHFPRIIEIELS, FEFRRTH -7/ 2) HER2ZBMEF L, TREFICEHLRT
W, FHEEBFRTH -7/~ 3) HERI BHEESIL, FILEEERICEHLR TV,
IETHRCERZEFEBIEEC, FERRTH > 7. 4) Ki67 SEHILEERIL, K
WECEEODAREDREZEBFRTH - -0, BREEFPEIEES, FEFRRTH - 7-.
<#EZE>HERI] ¥ HER2 [GH4ELERL, {EFFEPKRIVECERCEBHRESEMNT 55,
BHICHME2EBEBL, BEL2RHMICRICESLOHBEFRENE. §14(E, HERI ®
HER? 42L& (%t U T, HER1 ¥ HER2 O JH I EEREHOHBAHI ZEBENBZIANE
TH5. P54 2 A 7 B%H)

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

Yutaka YAMAMOTO

Overexpression of the epidermal growth factor receptors, HER | 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 HER] 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
HER1-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
HER] or HER2 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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w5 % 2K HER1 3 & 0" HER2 |X, HER
(human epidermal growth factor receptor) 7 7 3
V=B A REBAZERTH Y, LD
20-40% (BB B & B0 V2. HER1 13
7~ F (epidermal growth factor, transforming

growth factor-o 72 &) & #& 4 L, HER1-HER1

@ homodimer %> HER1-HER2 @ heterodimer %
J2 B L, phosphatidylinositol-3 kinase (PI3K)/
AKT, mitogen activated protein kinase (MAPK)

% EOMBBN Y 7 MaERZIEEILL, i
OB BN RERHEIIEFS LT,

HER1, HER2 Z BRI EH T LB AT 2 E
BFOFRIEIARE SN, TRAFLELTHION
TWwaYY, Z0L) RBEOTFHREUET S
7-®, HER1, HER2 O ¥ 7 F VnE % HET
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BEA PRI SN, BRSH
MiEE - T 5BY9, F72, HER1
2 BREFEBT L IMWIT AN E VE
EME AT o LA E ST Y
59, %52, HER2 % 8 # 5 B
TAHHAREL, RUE VEEICHNYT
LD, AL (7 b5
4270 V[A)Y, ¥ ¥4 [TIRE
A CEVWEREZHERTIED
wmE I Twb, #2 T, HER],
HERZ ZH O BRI KRR FHROT
AT & LTof Rz IgEER
KEFFUBRFRIRVE CHEHE %2 20T
7o FLRREB 2 F O CTHRES L 72

BEELHE

(1) BEEHEOBEE 1991
A~ 19994 (2 )1 I35 B B} A 2 FLIR
ARBRAVELCRRWE FAT % 4T - 72 5%
FLIEA20B0 D ) L EENRD LN
7-Dix7261 (17.1%) Th - 7.
ZF D) LEREEO HER A
LTWa526l 2 et g & L.
JiE 7 FL I AL AR AR A & F v, HER2
FEB & IR LR AR L 72,
72, PSS REY ps3 baltk
Bl LIS A R L0, 1
FHRE D FRAE T 5 Ki67 O E ik
IS RS AN AN B U 7 b o)
WL OWENH LD, K
IZB T p53 & Ki67 S8 % i
FHRRILFEMIMET L 72, HERL %
B, HEEaEERLTHW) o
Y RRBAEBICTHELREY. 2h
5 ORFIZERHHEERNERN T %
Mz, HREBEOEHBRDE, &
ITHIM, AWML o2 B
TEROEE BB % Vo
L7.

Table 1.

SRt ik

Envisioni —HER2—

1RSS40 >

2. ERIEL
microwave 15 min

SHAER#ENAFF—F
EHEOMLE : 10 min

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

5. RS —RKEDOKE : 60 min

6.%4 : DAB 10 min

THREREG AT RFIY Y

ABC —p53, Ki67 —

LRSS T 4 >
2. 0ERE L
microwave 15 min
S.HERERINAF -V
EHEDOHEIE : 5 min
4. 71w F >4 20 min
5.~ RFAEDKIE : 60 min
p53 : mouse, monoclonal,
DAKO, 1:50
Ki67 : mouse, monoclonal,
DAKO, 1:50
6. 2KH&ED K : 30 min
7.8FRE 30 min
8.%f : DAB 10 min
QBB AT NFY Y

Table 2.

s et 5E 77 i

HER2 (HercepTestic# U THE)

0: M <10%

1+ EMR=10%. MREEAESHICTRE

2+ EME=10%.
3+ EME=10%.
2+, 3+&=BEHEL7-,

F~TREOEEBMBEIEORE
MWIEESHREORE

p53

NHFEYBEORIARE TEMBRES00E AT > b L,
INZSEFTITo 2. BORBINEMED % %
HHL. 108 LZz2HEELT=,

Ki67

PS3EFAHRITIT V. 10% LA L2 B, 10%K%H %

EEFHEL =,
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(2) et 1 85 74 AR SRAEEL  RiGkxiro7. 20#%, 3%BRILKEL
FRREAD» S E S 5 um Y EERL, B AVHRESLVE X 25— BEHOIE 24T
RGT74 U, w477 =T EAVTIE v, 1RBUKE RIS S, REMRILFENT
P& LTI, HER2 12X L
T % Envision # (DAKO)
% p53, Ki67 1Zxf L Tid
avidin-biotinylated peroxidase
complex (ABC) % Fiv 7z,
diaminobenzidine (DAB) {2
THEBISE, AT FFTY
¥ TR 2 AT\, SRR
R TEIZE L7 (Table 1),
HER2 %313 HercepTest
(DAKO) IZH#EL, 07225 3 +
DABRREICHHEL, 2+,
R i T o A 1 T D A B
Fig. 2. p53 & Ki67 1 5 3 K41 ¥

p53

Ki67

Table 3. ZEA RN THW/2Aa7

Age continuous
i scirrhous 0
Histology ST 2
ER nege.lt'lve 0
positive 1
PoR negative 0
° positive 1
HER1 posm've 0
negative 1
HER2 posntl’ve 0
negative 1
positive 0
pS3 negative 1
Ki67 pos1t1:ve 0
negative 1

DFI continuous
‘s iR 244 0

X7 3
Metastatic site (A, T R A ABEG DT :
o %

Metastatic site ()L & 2 #EiE) :[g iﬁi‘é#ﬂggzgg (1)
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THEMNLS00ME %2 T, IRt gt S /2o
Mo —t 77—V 2B L7 p53i310%
DLEZRBMEE L, Ki67 1310% UL b % B e &
L 72 (Table 2). HER2, p53, Ki67 OfayEil
AT oo Bl % Figure 1 3 X UF Figure 2 |27k,

(3) MAEMFMKE @ BREBOEBETENICHE
HERNAR (WHO DY) EHMEIHE - 7219), AT
IR, BREEFMMICELT, EZ2ER I
SR BRI 21T > 72, WA BN L5 EE S
(x Z%FH%E) & Kaplan-Meier 3 (logrank test)

Table 4. BFHEE

HFa)—1 HFTdY—2 IiE B3 Bt (%)
A it 535%
1 845
2 2945
Stage 3a 74
3b 84
ok LEVIERM| 464 _

LB IR 64

LERE TR 445

. RERE R 154 _
M | 320
ZoMm| 14
< e i 84
BIVAY: (117> 2 T YT 84.6
R 194
ER o 63.5
fafel 204
PeR BT 320 01.5
DFI 221 H
WOMsEREl 2741
. SET i
FIE B * i A%
i 145

BMFBINES] 174

B RE* ARER| 224 -

TRER| 1541

A7 IR

524 H

BRRAFHIH

245 B

* HEHFIH Y
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%, %% = AT L EBIE 7381 & Cox proportional
hazard model % F\Vy, N ZF p<0.05 = £ =
L7, ZEEMRITCHOWIZMAR, tRE
MDA a7 % Table 3 2777,

£ X

(1) BEHE (Table 4) : FRo i Rflix
53i%, U ¥ /NHiEFE1384.6% 280,

estrogen
B 1 R
(%)
50 1

40 T
4 308 e
30 1 265 |

20 1 ES

10 8

0 -

Ki67

HER1 HER2 p53

(5529% # 15 2003

receptor (ER), progesterone receptor (PgR) @
BRI FNFNG63.5%, 61.5% ThHolz.
M (disease-free interval, DFI) @ A 9Lfi 1
227 A, 4BNIINIRER Z D7z, Bk
T UBEEITENG, AREHRIZ22B0I, TRE
AL 15BN G S 7z, B o fiEid52 4
AT, BREAFNMOPREIZ247 ATH-
7z.

(2) feEgmmisE (Fig. 3) : HER1, HER2,
p53 DI, & 430.8%, 19.2%, 26.9%
<, Ki67 EiZa#p11346.2% THh o 72

(3) HZEEMHTRER :

1) HER1 By $L%E X, HER1 FEMFLIRIZHE~X
RIVE VHER AREAHNICEY LR TV
I H H0S, FREELAEIEAEICE
{ (p<0.01), FHARTH -7 (Tables

% AR R 5, 6).
Fig. 3. 2) HER2 &P $L3 13, HER2 Rk LA 12 b
Table 5. BRI (HHCkVE V8K -1761-)
R TTP 0S
Variable N % P i o P PofE 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 8.8 344
pS3
Positive 2 0 N.S. 24.0+ N.A. 43.0+ N.A.
Negative 13 46.7 12.4 34.4
Ki67
High 10 40.0 N.S. 15.0 N.S. 248 <0.05
Low 7 42.9 5.8 78.0
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T RIERNZERT 5 (p<0.01),
T HERILR T o 72 (Table 7).

3) Ki67 BRakFLAE Lo L, T)Iz%‘/#??f’?:
19 &, Ki67 RBRILME I LI M% A
FHMPEEICHE S (p<0.05), FHAR
TdH -7 (Table §).

4) p53 IRV E U, AREH, T REH|
DEFHERCTFHRERBIERRTH S 7.

Fir&

(4) ZBEERITER

D FVEVRERITENC BT 5 5B EE
MOMRERFIZ, HER1 FHEDOAR (p<0.05)
T®H Y, hazard ratio (HR) [36.45TdH -
72 (Table 8).

2) AREHIFGHIZ BT A EEEOTF R
Fix, &# (p<0.05), HERI M (p<
0.01), HER2 [t (p<0.05), Ki67 {KiZ
Wk (p<0.05) Thotz. F7-, BREBEES
W oHRERFI1E, HERL B (p<0.05,

B1¥ % HER1, HER2 kB &% 53

Ki67 i B #% (p<0.05, HR 3.65), 4w
DFI (p<0.05) T 72 (Table 9).

3) TREFBEGHNU BT B EENEO TR
F1i&, HER2 5t o A (p<0.01) Td »
72 (Table 10).

LENTEROE L% Table 11 2R,

C Z F TOME T, HERI s IE RV E
YHRBEIIN L CRREERL, EROME &
R b7z, HMAVE VLT 5 72 HERL
L HER2 Z BFEBRT LB 6 EF BV TH
AL, ZO/ME, GREKELVE VA
medroxyprogesterone acetate (MPA) 1%, TAM |2
AR WEMIZH D, time to progressive
(TTP) B X UHREFZLEFM L EvEmZ R
L7 (p=0.26, Fig. 4).

z =

HR 3.91), HER2 F5f% (p<0.01, HR 9.86), BT A Oy U ARIE O ESEE TH
Table 6. HZRMH (A RIEH - 2261 -)
BB TTP 0S
Variable N % P o fE P Hh o i P
HER1
Positive 6 50.0 N.S. 25 NS. 160 <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
pS3
Positive 6 16.7 N.S. 1.7 NS. 12.0 N.S.
Negative 16 25.0 4.1 22.2
Ki67
High 11 364 N.S. 20 NS. 17.0 N.S.
Low 11 9.1 3.5 27.1
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Table 7. HZEFEMHT (T R3H - 1560 -)

RS TTP oS

Variable N % P HRfE P RRE 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. 32.0 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. 7&)LE ¥ HHEHEEITHIC B 5 S EEMBN

i
. Hazard
Variable ratio (HR) 95%Cl p
HER1 1% 6.45 1.42-29.31 | <0.05

P A hasy L HITH A tamoxifen (TAM) %
Ll L72KRIVE VIEEDSIB0FERI 2 HiTh
TBY, BEOTHEIFEIRE EHERLL
TE, RIVE VREICHT 2 REDGRR)
BPUHEFIIABEMBICBIL EREHTH S
A%, ERFHUAIE CTH > TH, FIVEVHEHEL
Rt 3 BHEBIE50%BETH L. &5, —
HANVEVFERIS LR THoTDH, VT
NS E2 ST B, 508 2 AKRIVE CHEE
HEEO T H A D Z X LIZAHTH S,
BIEOWZEIC L ), ER 58l & HER] X HER2
FEP L MAHRE L1929 HER1 %° HER2 Bt FLIE
A TAM [ZiH M 2R S 2 & A S 797,
FDAH AL E LTI, HER]1 X HER2 ;&%)
B X ) MAPK A3 iEMfb 3L bd & ER Ok

) 11858 YEEE I, TAMPT A by v
D7 IT=A e LTER DEERET S &
PHEEHTWBEY,

L RlOMETTIE, BRIV E 2L HERL
%> HER2 % @FI 833 2 FUHE 1R L Hiiy BT
RS ER L., TOMREXRTHHEEEL
T, 3o Tov sy —EHEHTHLL b
0y —)V & TAM % ifiai#tik & LTV 72ht %
& 52, L bV —)iZ HER] and/or HER2
BRI AN L, O TRFLEBERN G
S5N72h%, TAM ORBIIEKETHo72. £
DAH=ZALEL, Liay—= iy, 7a<
¥ —EHEROARDIEHTHAL A b T ¥
Wiiglzhmz, MAPK # B ET A21EH?H
), HER1 and/or HER2 A FHILIMEIZER L
72OTIE NI TS, —T,
TAM ZHiE L7z &9 7 I=A MEHIZLD
MENESN o/l EZLNTVA.

4\ OMETIE, HER1 %° HER2 % B |58
THIMICT O~y —EHER L FH L 7RES
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Table 9. A REAFEITHIC BT 5 5 B R

MR OEIEZ HiE L, HERL %

BERTHEIRF HER2 O ¥ 7 F Mz % ET 5
- —— R ORGP EDD D Mt
Variable IR | P v B, AREOT UM R
ik 0.02 <005 ALY % 720 EREMIRAS & 47 o C

HER1 5 1 0.59 <0.01 w5
HER?2 [ ¥ 0.46 <0.05 —J, HERI % HER2 (&S5
Ki67 {5 £2 7% 0.35 <0.05 FEFIAS A R T REERNIZH LEW
] BWEERLEEE, S0L
RREREFAMRERT EFMTHS. oOTHEEE L
Variable Ratio 95%ClI p T, HER1 % HER2 2L 1
HER1 B 1 3.91 1.21-12.65 <0.05 %ﬁ%@%r:kﬁﬂ%hfﬁh’
HER?2 B # 9.86 1.79-54.19 | <0.01 LEERT S LT B0 1208
il . Mz, Lal, 20X 5k
Ki67 & = % 3.65 LI3-1184 | <005 | o e e
Drt 0.94 089-0.99 | <005 | pic, Zumim, MEATHIR S 5

Table 10. T REAMITHNI BT 5 L L BT

Variable | [q] & % % P
HER2 [%; £ 0.80 <0.01
oz, LaL, HHALVE YV REZTT-

72 HER1 %> HER2 % & |53 9 % 5 6 ALl B
WT, MPA X, TAM |ZHREREHE W EHH
WZhHh, TIPBLUOHRZEAEFYME L R WHE
a5 L7 (p=0.26, Fig. 4). MPA %3 HER1
and/or HER2 Bt 7L 1% L B VW B R 2R §
EOHEIZIN T TICR W, 72, TAM O%)E
PRRTH-72DI%, R A

CHERAFHERIEr 722 &

XM Td 5. HER1 X HER2 R4 7L i3,
oncogenic tyrosine kinase {EEAMEHE I N TE D,
BHNALFREANCH T 2 R 5 2 L5
NTwa®, F7-, HER2 @ FH & & #I
18 1% T multidrug resistance-1 (MDR-1) Z§HiAs
LB EZRT & O|ENDH L%, SRIOME
Ti3, HER2 sl A—HRME R &h
5, BB ONIE, MOLDAHZALT
MDR-1 235G AL S, EHIME % #ET 50
EELZEZLNS.

ABFEICE D, ThETHEENICIH AT
E2RNVE VRERALEHEETIE, HERL R

Table 11. ZLEEMHTOE L O

ZALITER LTS REEDH
L. o T, RIVEVEFOFME
IZ X - TlZ, HER] and/or HER2
P tEFLRE IR 2R 2 L AUR
mwahz., LarL, $9H9—o0DfH
RErilZ, HER1 %> HER2 % @ 5
B4 528 TiE, Bl RN E
FRIVEF L2 LT, HEED
ROFHET 5 W (1T IR
BENZETHAEH, HE-T, I
E VIRE OGN F ORI

RIVE > B
EEDRTHRAT  MYRTHEL
TIPHERT : MR FRL
BERBEFHMEERET  HER1E

AZREH
BEDEFHET  HER1E ¥, HER2B M. Ki67{EEZ., &4
TTPRERF . M RTFHEL ,
BREAFHMBAEEF  HER1BE Y. HER2E M. Ki67T5E®.
4 \DFI

TR EA
BEMNETHETF : HER2E %
TTPRERF : MITR T L
ERBEFEHMEERT MYETRL
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MPA

Post-relapse survival ratio
1.

Months

Fig. 4.
HER2 IO FRELET HIZEELE WV
Z LAY L7z, HER1 % HER2 @ ¥ 7' V&
EFLEH] (ZD1839 R k5 Ay X< 7Y Hiffi
25 &I\ o 72 BAE, BERNGHREIZNZ,
IS Y I VmERERAZ RS T2 L
OEBUSHMbR TV, 5%, Thov s
FIAGERLER & IR O HICET 5
HIEMRFTE 2 D, S SIHEHRIEICE T %0
) X FERBEBESITONEREXTH B.

X

o

(#29% 1% 2003

Tl

&

3

HER1 %° HER2 [PERLIE L, fLEHER R
TUHHRICHB R S BRT 5 2%, BRI nHE
HRL, BEEZRUIIEICES LD S.

4-#%1%, HER1 % HER2 FptE3LAE 26 L C,
HER1 %° HER2 O ¥ 7" F Wz EZ B EH] o H 23
ZBEINLRETHA.

E 33

A% FTTHIC47720, HEELHEBREZBY
F LR KRR (FURTFRE) #2 R
WRIBIFICER 2L HELEL . U RoB
(1 72 T TS IR TE O 72 S R R R ES R LB AR
B #E KUWE - Bh#UZ, R sg ik s am, )RR
KEwAESY AHBMCBERICHEEZRT L L LI,
ISR EEMAE, MIFETE 22 EFR
KEFRHE CPEMERL I LD ETLHRAHLEL
R LTS, &b, RO —HIZINEERK
70 s MF3EE (No. 13-501, No. 14-501)
L ORI Y - FARE SRR BRI & GRE
512671187, 14571166) DBz L hfrbhiz.
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