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Roche

2009.3 Genentech
Novartis

Pfizer
2009.1 Wyeth 6 1

GlaxoSmithkline

Bristol-Myers Squibb

Merck(Scherig-Plough)

Eli Lilly

(Roche
(2005 6

(2008 10

Millennium 7500
Amgen

U3 Pharma 245

Agencys 430
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Murine =
100% Mouse protein 33% Mouse protein 5-10% Mouse protein 100% Human protein
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2001 Rituximab CD20
2001 Trastuzumab HER2(EGFR2)

2005 Gemtuzumab CD33

2008 Ibritumomab

2004 2008 Cetuximab EGFR1
2004 2007 Bevacizumab VEGF (NSCLC, :

2001 2001 Imatinib Bcr-Abl/TK CMLALL,GIST
2003 2002 Gefitinib EGFR1/TK NSCLC

2003 2006 Bortezomib Proteasome MM
2004 2007 Erlotinib EGFR1/TK NSCLC( )
2005 2008 Sorafenib VEGFR/TK,etc ( )

2008 Sunitinib VEGFR/TK

2007 2009 Lapatinib EGFR HER2/TK




panitumumab

sorafenib

dasatinib

nilotinib

lapatinib

motesanib

sorafenib

nilotinib

trastuzumab

bevacizumab
panitumumab

denosumab

lapatinib

lapatinib

vandetanib

sunitinib

/11

bostunib

/111

axitinib
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/11
1(

MORAb-003
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erlotinib

bevacizumab
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EBM(Evidence Based Medicine)
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ADCC(Antibody dependent cell-mediated cytotoxicity)

CDC(Complement-dependent cytotoxicity)

Apoptosis
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Trastuzumab( ) Cetuximab( ) Panitumumab)
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M Anti cD20 e
/} Monoclonal Antibody.
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Genentech http://www.biooncoIogy.com/bioonc/anatct.isE




ADCC(Antibody dependent
cell-mediated cytotoxicity)

RA. Clynes et al, Nature Medicine 2000;6(4),443-46

Herceptin  NK
Taxane(Docetaxel) NK

Arnould L et al: Br J Cancer. 2006 Jan 30;94(2):259-267
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Gefitinib( )
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Imatinib(
Erlotinib

Lapatinib

EEE e e

Mebio Oncology 1 NI[ HIrE]




2001

2001
2005
2007

2008
2008

Rituximab

Trastuzumab
Gemtuzumab
Bevacizumab

[britumomab
Cetuximab

CD20

HER2(EGFR2
CD33
VEGF

CD20
EGFR1




Trastuzumab 2001 6
( 2001 6 )

HER2

2008 2
HER2




Herceptin

MD Anderson NAC Trial
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Buzdar AU et al:J Clin Oncol, 2005,23(16)
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(nathological complete response
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Herceptin

MD Anderson NAC Trial

Tmnﬁi'lﬂﬁ.‘p' T. T S

[ P4FEC ore
CPFEC & 1

PCR Pathological Complete Response - .
( I ; r =il

Buzdar AU et al:J Clin Oncol, 2005,23(16)
:3676-3685
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HER?2

A

CNB surgical excision CNB surgical excision
Positive  Negative Positive  Negative

Positive 4 0 Positive 9 3
Negative 3 74 Negative 4 44

Concordance : 96.3% Concordance : 88.3%

A : CN. Burge et al, The Breast 2005
B : S. Usami et al,2007;37(4),250-55
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St.Gallen Consensus Meeting
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ASCO/CAP

IHC
30%
FISH 2.2

a. HER2
( HER

b. in triple negative

disease

c. ER HER2
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, PgR )
( 1-15%, 16-30%, 30%

ER PgR HER2 {Paik,2004#1177;van de
Vijver, 2002#1253}
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ASCO/CAP HER?2

ASCO(American Society of Clinical Oncology:
CAP(College of American Pathologist)
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HercepTest

Polyclonal

(POLY)

Polyclonal

(MONO)

SV2-61y

HER2(CB11)

HER2(4B5)

HER2/neu M)




[Extracellular domain] 4D5 mAb (Herceptin)
epitope in domain

in a cystein-rich region
TAB250 mAb - closed to transmembrare

SV2-61ymAb . /
S E—
Transmembrane domain

| Intracellular domain |

Herceptest polyclonal -
CB11 mADb o
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Kitano Y. Appl Immunohistochem Mol Morphol. 2007, 15: 389-393
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R 100 [BHERISHTE 0.92
R 097 EBMRISHHE 1.00
FISHEOMEESE 0.98

Kitano Y. Appl Immunohistochem Mol Morphol. 2007, 15: 389-393
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ER positive tumors

Luminal type A ER and/or PgR , HER2

Luminal type B ER and/or PgR , HER2

ER negative tumors

HER2 /ER ER , PgR , HER2

Basal-like type ER , PgR , HER2
CK5/6  and/or HER1

Normal-like tumors ER , PgR , HER2
CK5/6 and/or HER1

JAMAZ2006;295:2492-2502




) Non-African African
American(%) 2) American

PgR HER2 %) 1

No. of Pts.
Luminal A
Luminal B
HER2+/ER-
Basal-like
Unclassified

Basal-like Cytokeratin5/6 (+) and/or EGFR(HERL1) (+)

1) Breast. 2007 Dec;16 Suppl 2:S72-7. Epub 2007 Aug 21.
2) JAMA. 2006 Jun 7;295(21):2492-502
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TN 2008
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@ Triple-Negative Breast Cancer
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C. Liedtke et al,J Clin Oncology 2008;26(8),1275-81
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@ Triple-Negative Breast Cancer

ER,POR, or
HERZ2 positive

Disease progression stage

Diagnosis to distant
metastases

Diagnosis metastases to
brain metastases

Brain metastases to
death

24

11

Diagnosis to death

SL.Hines et al,Annals Oncology 2008;19,1561-65




@ Triple-Negative Breast Cancer pCR

A1l Patients MNon-THEBEC

Eegimnens - -
I':"'Il'l L.:"'Il:l I'I Q.

FACIFEC AL
TFACITFEC
Single-agent taszane
Other

Total

C. Liedtke et al,J Clin Oncology 2008;26(8),1275-81
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Basal-l1ike
AC(doxorubicin + cyclophophamide)

Clinical response Basal-like HER2(+) Luminal B Luminal A
(Triple nagative)  (n=11) (n=26) (n=36)

(n=34)
CR 10(29%) 1(10%) 2(8%) 2(8%)

PR 19(56%) 6(60%)  13(50%) 12(33%)

SD 5(15%) 3(30%)  11(42%) 21(58%)

PD 0 0 0 1(3%)
CR+PR 29(89% 7(70% 15(58% 14(39%

Carey LA et al,Clin Cancer Res 13:2329-2334,2007

EGFR

Non-Basal-like Basal-like (
ER(+) 78% 14%
HER2(+) 26% 0%

CK 5/76(+) 14% 62%
EGFR(+) 8 57% Cleator S et al.Lancet Oncol 8:235-244

53 5 13% 82% 2007
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Rituximab 2001 9
( 2001 8 )

CD20 B

2001 9
2003 9

CD20

2008 1

(111n) ( )
*°Y) ( )







B

(NK

(B-PLL)

(LPL)

(SMZL)
(HCL)

(NMZL)
(grade 1,2,3a) (FL)

(CLL/SLL)

(MALT)

(T-PLL))
(LGL)

(MCL)
(DLBCL)

(grade 3b) (FL)

(Cutaneous ALCL)
(Nasal NK)
(AILT)
(PTCL-UV)
(ALCL)

(BL)

(T-LBL)
(NK leukemia)
(ATLL)
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CD20 IHC

Rituximab( )
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Cetuximab 2008 9
( 2008 9 )

b o

EGFR (Clone 31G7)
CODE 413701 36A




1 (EMR 62202-007:BOND )

S77

474 EGFR

218

Cetuximab irinotecan Cetuximab only

56
Irinotecan

(



(EMR 62202-007:BOND
(11 )

Cetuximab +
Irinotecan Cetuximab (n=111)

(n=218)

Response no.(%o)
Complete response(CR) 0 0
Partial response(PR) 50(22.9%) 12(10.8%)
Stable disease(SD) 71(32.6%) 24(21.6%)
Progressive disease(PD) 68(31.2%) 59(53.2%)

Overall response(CR+PR) 50(22.99%) 12(10.8%)
Time to progression(median) 41 15

)

Overall survival time(median) 3.6 6.9
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Cunningham D et al, N Engl J Med. 2004 Jul 22;351(4):337-45




Cetuximsb

Response rate
EGFR expressing cells  Irinotecan Cetuximab Cetuximab alone
N=218) (N=111)
Cunningham et al. 10% 25/109(22.9%) 4/56(7.1%)
BOND study) 10%to  20% 4/20(20.0%) 5/16(31.3%)
200 t0  35% 6/27(22.2%) 0/7(0%)
35% 15/62(24.2%) 3/32(9.4%)
EGFR staining intensity
faint 11/53(20.8%) 1/21(4.8%)
weak/moderate 22/89(24.7%) 7/55(12.7%)
strong 17/75(22.7%) 4/34(11.8%)

Saltz et al. EGFR status

1/17(6%)
4/30(13%)
0/10(0%)

Cunningham D et al, N Engl J Med. 2004 Jul 22;351(4):337-45
Saltz LB et al, J Clin Oncol 2004 22:1201-8




EGFR HER1l) HER?2
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1 (EMR 62202-007:BOND )

S77

474 EGFR

82.1 229% 18.8%

Cetuximab +
Irinotecan Cetuximab (n=111)

218 (n=218)
Cetuximab Response no. (%)

Complete response(CR) 0 0

Partial response(PR) 50(22.9%) 12(10.8%)
Stable disease(SD) 71(32.6%) 24(21.6%)
Progressive disease(PD) 68(31.2%) 59(53.2%)
Overall response(CR+PR) 12(10.8%)
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K-ras

Treatment No of patients Response(CR+PR) %(N
: ; tation % , , i
cetuximab or panitumumab WT MT mutation WT
. cmab + irinotecan or FOLFIRI 30 ; 64.7% 0%
: pmab or cmab 48 31.3% 6.3%
S. Benvenuti et a cmab + irinotecan 32 16 33:3 10/32 1/16

9
S. Khambata-Ford et al  [cmab only 50 30 37.5Y% 5/50 0/30
- » — 27 0 52.90% 10.0%
M. Frattini et al cmab + irinotecan or oxaliplatin 17 10 37.0% 9/17 1/10
) 29 0 45 5%

WT:wild type MT:mutant type

0
0
- ) - 5 0 27.9%
F. Di Fiore et al cmab + irinotecan or oxaliplatin 43 16 27.1% 12743 0/16
0
0

A. Liever et al, Cancer Res 2006;66(8), 3992-95

S. Benvenuti et al, Cancer Res 2007;67(6), 2643-48

F. Di Fiore et al, British J Cancer 2007;96, 1166-69

S. Khambata-Ford et al, J Cancer Oncology 2007;25(22), 3230-37

M. Frattini et al, British J Cancer 2007;97, 1139-45
F. Perrone et al, Annals Oncology, July 31, 2008
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ASCO 2008
K-ras

NCCN(National Comprehensive Cancer Network)
EGFR K-RAS

K-ras




EGFR

Cunningham D et al, N Engl J Med. 2004 Jul 22;351(4):337-45

Rubin Grandis J et al, Cancer. 1996 Sep 15;78(6):1284-92

Salomon et al, Crit Rev Oncol Hematol. 1995 Jul;19(3):183-232.

Walker RA,Dearing SJ. Breast Cancer Res Treat. 1999 Jan;53(2):167-76.
Folprecht G et al, ASCO2004
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panitumumab
sorafenib
dasatinib

nilotinib

lapatinib 3
motesanib H1(
sorafenib [
nilotinib 1
trastuzumab [l
bevacizumab , 1l
panitumumab 1]
denosumab 1]
lapatinib [
lapatinib [
vandetanib 1]
sunitinib /11
bostunib /11
axitinib /11
MORADb-009 [(
MORAb-003 I(
II(
erlotinib Il
bevacizumab Il
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