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Inhibition of
HER2-mediated signalling

Additional mechanisms
@ Prevents formation of truncated HER2 (p95)
€ Inhibition of HER2-regulated angiogenesis

ADCC, antibody-dependent cellular cytotoxicity
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HER2, human epidermal growth factor receptor 2
EBC, early breast cancer; MBC, metastatic breast cancer
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Doxorubicin + Docetaxel +
E Standard CTx i cyclophosphamide I Docetaxel E carboplatin I Herceptin D Paclitaxel

IHC, immunohistochemistry
FISH, fluorescence in situ hybridisation Piccart-Gebhart et al 2005
CTx, chemotherapy Romond et al 2005; Slamon et al 2006
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Overall survival benefit Median follow-up, years

HERA CTxyH 1 year — / 2
B-31/N9831 ACyPH —— 3
BCIRG 006 ACyDH — i 3
BCIRG 006 DCarboH I . i 3

1 1

0 Favours 1 Favours no 2

Herceptin Herceptin
HR

m Size of square represents sample size; horizontal bars indicate 95% confidence intervals

H, Herceptin; AC, doxorubicin, cyclophosphamide
P, paclitaxel; D, docetaxel; Carbo, carboplatin Slamon et al 2006
HR, hazard ratio Perez et al 2007; Smith et al 2007
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<2 cm : = :
22 cm ——
<2 cm I 2 :
22 cm —a—
0.0 0.5 1.0 1.5 2.0 2.5
Favours Herceptin Favours no Herceptin

HR
Slamon et al 2006
DFS, disease-free survival Perez et al 2007; Smith et al 2007
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N- — :
N+ ——
N- — :
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1 | 1 | |
0.0 0.5 1.0 1.5 2.0 2.5
Favours Herceptin Favours no Herceptin

HR

Slamon et al 2006
N, node Perez et al 2007; Smith et al 2007
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<35 years :

35-49 years i

50-59 years —= :

260 years : = i

<40 years F——
40-49 years +H—i—
50-59 years —i—

260 years F——

1 | 1 I
0.0 0.5 1.0 1.5 2.0 2.5

Favours Herceptin Favours no Herceptin
HR

Perez et al 2007; Smith et al 2007



SR T BT S Bia T i ST R

HERA
NSABP B-31
NCCTG N9831
BCIRG 006

NOAH
MDACC
GeparQuattro

Numerous
Phase Il
studies

MBC
_A
' N
3 5
s [
[7) ]
g o
o
| .
(a
HO648g GBG-26
M77001 BO17929
US Oncology EGF104900
BCIRG 007 Numerous
CHAT Phase Il studies
TANDEM

RHEA



NOAH study:

neoadjuvant Herceptin for LABC

HER2-positive LABC HER2-negative LABC
(IHC 3+ and/or FISH+) (IHC 0/1+)
n=115 ¢ I v n=113 l n=99
H+ AP AP AP
q3w x 3 q3w x 3 q3w x 3
\ 4 \ 4 v
H+P P P
q3w x 4 q3w x 4 q3w x 4
v \4 v
Hqgq3wx 4 CMF CMF
+ CMF q4w x 3 qdw x 3 qdw x 3

Surgery followed by Surgery followed by Surgery followed by
radiotherapy? radiotherapy? radiotherapy?

H continued q3w
to Week 52

aHormone receptor-positive patients receive adjuvant tamoxifen

AP, doxorubicin 60 mg/m2, paclitaxel 150 mg/m2; H, Herceptin 8 mg/kg loading then 6 mg/kg

P, paclitaxel 175 mg/m2; CMF, cyclophosphamide 600 mg/m2, methotrexate 40 mg/m2, 5-fluorouracil 600 mg/m?
LABC, locally advanced breast cancer; q3w, every 3 weeks; q4w, every 4 weeks
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pPCR 90 -
(%) 80 Without Herceptin
70 4 " With Herceptin
60 -
50 -
40 -
30 -
20 -
10- 23 17 19 29
0
HER2 positive HER2 HER2 positive HER2
(n=228) negative (n=62) negative
| (n=99), | (n=14)
Total population IBC population

PCR, pathological complete response in the breast
IBC, inflammatory breast cancer
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Pernas et al 2007, n=33 PyFEC+H
Buzdar et al 2007, n=45 PyFEC+H

Lybaert et al 2006, n=25 X+D+H

aUntch et al 2008, n=452 EC+HyD+H = XyH

Gianni et al 2007, n=115 APy Py CMF + H (including IBC)
Untch et al 2005, n=174 ECyP+H

Coudert et al 2007, n=70 D+H

Limentani et al 2007, n=31 D+ V +H (including IBC)

P+X+H
My + P + H
ECyD+H
V + H (including IBC)

Tripathy et al 2007, n=28
Anton et al 2007, n=26
Marty et al 2007, n=30
Harris et al 2003, n=40
Hurley et al 2002, n=48 D + cisplatin + H (including IBC)

Kelly et al 2006, n=37 AC y P + H (including IBC)

Burstein et al 2003, n=40 P + H (including IBC)
Bines et al 2003, n=32 D+H

0 50 100
PCR (%)
aX was given either concurrently or sequentially with D + H
EC, epirubicin, cyclophosphamide; FEC, 5-fluorouracil, epirubicin, cyclophosphamide
My, Myocet; X, Xeloda
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HER2, human epidermal growth factor receptor 2
EBC, early breast cancer; MBC, metastatic breast cancer
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. PH

0 10 20 30 40 50
Median survival (months)

IHC, immunohistochemistry; P, paclitaxel Smith et al 2001; Marty et al 2005
H, Herceptin; D, docetaxel; Carbo, carboplatin Robert et al 2006; Pegram et al 2007
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CBR 42.7% 27.9%
PFS 4.8 H 2.4
TTP 4.8 A 2.4H
OS 28.5H 23.9H

200743
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Herceptin improves OS it continued

bevond progression

OS (months)
40 -

p<0.0001

35 -

30 -

Continued Herceptin

Discontinued Herceptin

1

20 -
15 -
10 -

5 -
0

p=0.0014

-

(n=70) (n=107)

study

0S, overall survival

(n=81) (n=112)

study

(n=118) (n=154)

Extra et al 2006
Jackisch et al 2007; Menard et al 2008
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Arm
H 1 year
ACyPH
ACyPH
ACyDH

DCarboH

1,678
947
570

1,068

1,056

Asymptomatic

LVEF decline, %2

3.0

NR

NR

18.0

8.6

aData not comparable due to different assessment criteria
CHF, congestive heart failure; cvum, cumulative incidence
LVEF, left ventricular ejection fraction; NR, not reported

Severe
CHF, %

0.6
3.8cum (5yr)
3.3cum (3yr)

1.9

0.4

Slamon et al 2006
Rastogi et al 2007
Suter et al 2007
Perez et al 2008



Potential Risk Factors for
Congestive Heart Failure

. MNo. of | No. with CHF P Relative risk
RiskEacears Pts ) value | (95% CI)
<50 | 486 11 (2.3%) Ref. group
Age 5058 | 313 16(5.1%) | 003 | 23(1.149)
60+ 148 8 (54%) 24 (106.0)
- No 562 18 (3.2%
Hiagory of B2%) | 526 | 150828
smoking Yes an 17 {4 6%)
Left-sided tumor |No | 587 23 (3.9%)
o 071 | 09 (0418
& radiation Yes (351 | 12(3.4%) Gt
il hi No (884 | 32(3.7%
F:r“;'."" “J.’“’”" o G78) | 472 | 12 044.1)
cardiacdisease |ves | 67 | 3{45%)

; Mo, of | Mo, with CHF P Relative Risk
Riskchaxtors Pts ) value | (95% CI)
Hypertensive |No 732 22 (3.0%)

=i 002 (23(12-4
medications |Yes | 192 13 (6.8%) ¢ 8)
Diabetes Mo 897 35 (3.9%)
medications |ves | 37 0 {0.0%) e -

Lipid No | 857 | 34(4.0%)

s 032 (04{0.1-2.

medications Yas 68 1{1.5%) © 7)
<54 70 9 (12.9%) Ref. group
Baseline 0.0003
LVEF 5564 | 452 17 (3.8%) 03 (0.1-06)
65+ | 425 9 {2.1%) 02(0.1-0.4)
<M | 111 | 14{1256%) Ref. group
Post-AC ST
LVEF 5564 | 468 17 (3.6%) 03 (0.1-06)
65+ | 351 4 {1.1%) 0.1(03-0.3)

. Age >50 (5.1%-5.4%)

» Use of hypertensive
medications (6.8%)

 Baseline LVEF 50-54
(12.9%)

Rastogi et al. Abstract LBA513 ASCO 2007
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THEZERE I Pertuzumab(2C4): anti HER2 agent

& LIHER-2 94807 ) N R
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& {IHIHER2 5 EGFR
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EGFR-EGF &3
Complex :



Herceptin + pertuzumab provides clinical

benefit to patients progressing on Herceptin

Response
CR
PR

SD for 6 months (2 Cycle 8)

PD
Median PFS

n (%)
n=66

5 (7.6)
11 (16.7)

17 (25.8)

33 (50.0)

24 weeks

Gelmon et al 2008



Herceptin + pertuzumab is a well-tolerated

combination

Patients (%)

70 1 Adverse events, all grades
60 Adverse events, grades 3/4
50 -
40 -
30 -
20 -
10 -
0 m = m
g 2 X @ 0 > R S &
ootb »go' 90 ’b'e (;o \Q\ 0§ 0% 0'0\ 09 '6\6 \Q\ ee\’b "\&0 ”\o\oq
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o Q
)

Gelmon et al 2008
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& hifH#JE (Lapatinib, Tykerb)

& H3EER (ZD1839, Iressa, Gefitinib, ZEi¥D)

& =ZF# 8 (Tarceva, erlotinib)



Lapatinib (Tykerb)

¢ 1 RFITKI
& XU EIH]57):EGFR fIHER-2

Ligand

Receptor

Lapatinib binds .
on the TK domain.” -
~Downstream cascade .
of events inhibited.

® ®®



EGF100151: Lapatinib + Capecitabine in

Advanced Breast Cancer

Refractory, progressive
metastatic or locally advanced

HER2+ breast cancer Follow-up:
previously treated with until progression
— or unacceptable

anthracycline, ATl
toxicity

taxane, or trastuzumab
(N = 528 planned*) Capecitabine 2500 mg/m2 daily
for Days 1-14, 3-week cycles

(n = 161)

*Study enrollment terminated early by IDMC due to superiority of combination arm in primary endpoint.

Geyer CE, et al. ASCO 2006. Clinical Science Symposium.



EGF100151: Lapatinib + Capecitabine in

Advanced Breast Cancer (cont’d)

« Longer time to progression
— 36.9 vs 19.7 wks (P =

.00016)
» Longer progression-free B Lapatinib + capecitabine
survival Q 100 - [ Capecitabine
— 36.9vs 17.9 wks (P = = -
.000045) £ 80 1
« Fewer progressions or deaths a 50 -
— 38% vs 48% o
* Response (independent "':' 40 -
review) 2 -
— Overall: 22.5% vs 14.3% S 20-
(P=.113) §’ - h
o 0 -

10 20 30 40 50
Time (Wks)
ITT population
Geyer CE, et al. ASCO 2006. Clinical Science Symposium.
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Lapatinib for Brain Metastases in Her2+ Cancer

MENE AR

Wl

39 patients (38 patients progression after radiothrapy)
New/progressive measurable (> 1 cm) brain metastases

Treatment: Lapatinib 750 mg po BID
Result
2 patients PR 158d and 347d

5 patients SD > 16 weeks Median TTP 3.2 months MST
6.57 months

| patient had response, but did not meet RECIST



Lapatinib+Trastuzumab for Trastuzumab
progressing on Her2+ Cancer

L

Response Rate, % 6.9
Clinical Benefit Rate % 124

Key Inclusion
« HER2+(FISH+/ IHC3+) MBC

* Progression on
« Anthracycline
« Taxane

Lapatinib 1500 mg/day PO

/ N=148

Crossoverif PD after
dwktherapy(N=73

« Trastuzumab

+ Progression on most recent
trasfuzumab regimen

e

Lapatinib 1000 mg/day PO
Trastuzumab 4 —2 mg/kg IV qw
N=148

Stratification Factors

* Visceral Disease
» Hormone Receptor

Z2 00— P N—-—=200Z>»



Progression-Free Survival

- ... L —
L L+
5 Progressedor Died, n | 128 127
§ Median, wks 8.1 12.0
'gu 80+ Hazard rafio (95% Cl) 0.73(0.57,0.93)
o P value 0.008
3
2 60~
k-
:
= 404
=~
4
® 20
= |
E
3
1
0- T T ) T ) 1
0 10 20 30 40 50 60
Subjects At Risk Time from Randomization (wks)
-------- L 148 53 21 13 5 0
L+T 148 73 42 27 8 .




Overall Survival in I'T'T Population
. ———_—_

L L+T
N=145 | N= 146
= 100 - Died, n 69 56
= Median, wks 39.0 51.6
o 1
2 80% Hazard rafio (95% 0.75 (0.53, 1.07)
% 80 - Cl)
ﬂ e P value 0.106
o
e 60 -
E o
S W 45%
h -
g &4 000 e :
) :
_% 5
E 2{] =1 | deay
3
n I T T T
0 20 40 60
Subjects At Risk Time from Randomization (wks)
s L 148 106 30 4

L+T 148 121 40 3




Gefitinib--ZR B2 < BElF= P iS A B2 s &l

Tumour
volume1400 ) -8 QOestradiol
(mm3) B o Fulvestrant
1200 - O Fulvestrant + gefitinib
1000 -
800 - —
600 - %
400 - 5 7 %
200 - GG ?
0L, OQSQEEEOOO?OM?? .
1 30 60 90 120 150
Days

Fulvestrant plus gefitinib delays resistance in MCF-7 / HER2 tumours in vivo

Massarweh et al. Breast Cancer Res Treat 2002



Phase II Trial of Gefitinib in Advanced Breast Cancer

e Acquired resistance to TAM (n=27) or ER-negative tumours
(n=27) Gefitinib LD 1000 mg (D1) Daily dose 500 mg/day until
disease progression or unacceptable toxicity

E,l:,_ ER-negative
p0s1_ ;Ve (n=18)
Partial response (n39) 1
Stable disease 5 1
Clinical benefit 6 (66%) 2 (11%)
Progressive disease 3 16

Robertson et al. ASCO Proc. 2003



Erlotinib- -\ FEGFR ERSES I ESHDHIF

NO0234 : Erlotinib + Gemcitabine

Erlotinib (150 mg orally daily )
_I_

gemcitabine ( 1000 mg/m2 ,
Days 1, 8, 3-week cycles )

A partial response (PR) rate of 17% has been reported (ASCO 2005)



N0234 : Erlotinib + Gemcitabine

& Result
TN NON-TN P
PR 25% 14% 0.30
CBR 25% 22% 0.75
PFS 72d 98d 0.13
0S 227d - 0.0002

TN*=ER ( - ) /PR( - ) /HER-2 (-)=PH
ASCO 2007



PSS BB (Cetuximab, erbitux, C225, BWYWR)
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Z_J%ﬁki ([BZIKE$, Nimotuzumab)
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=B EhECEKREFEECT e LR

=% (50/100/200/400mg, qw)

_|_
[EAM R IR EEE | —— fIZEZ% (60mg/m2, q3w)
_|_

INEEERRE (600mg/m2, q3w )

> R =

L XA

- W BZEH R MBS WTT &4iaTr RERRRRAZL AR 2 B & F
BT R M. ARINDFERTH.

J. Soriano, N. Batista, et al. European Journal of Cancer Supplements, Vol 5 No 4, Page 116
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J. Soriano, N. Batista, et al.
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European Journal of Cancer Supplements, Vol 5 No 4, Page 116



iRt HE

4

> BRIAE IR
HBUBHIEENG, EIBETIE: IBIPR, 3FISD.

Patients(Dose| Age |[Race] TNM Stage Diagnose NG ER HER-2
01 50 [ 45 | W |[T4bNOMO| IIIB IDC 3 Neg Neg
02 50 [ 40 | W [ T3NIMO IHIA ILC 3 Neg 3+
03 50 | 44 | W [ T3NIMO IHIA IDC 3 Pos 2+
05 100| 59 | B |T4bN1MO| IIIB IDC 3 Neg Neg
06 100| 63 | B |T4bN1MO| IIIB IDC 2 Neg Neg
13 100| 46 | B | T3ANIMO IHIA IDC 1 Pos Neg
07 (200 64 | W |T4bN1MO| IIIB IDC 3 Neg Neg
08 |200| 42 | W | T3NIMO IITA IDC 3 Pos Neg
09 |200]| 42 | W |T4aN1MO| IIIB IDC 3 Neg 3+
10 |400( S8 | W |T4bNOMO| IIIB IDC 2 Pos Neg
11 400 | 59 | B |[T4bN1MO| IIIB IDC 3 Neg 3+
12 (400 34 | W [ T3NIMO IHIA IDC 1 Pos Neg

J. Soriano, N. Batista, et al. European Journal of Cancer Supplements, Vol 5 No 4, Page 116



> B

« #50, 100, 200F0400mgh, FRNFIER&IMHHM
"E'?éﬁ’“’“”&ﬂﬁ H?E'.%,éﬁ* Z2M4S, BEWR
ERARRNA: . REERM. El. IKit;

AR 1#*&@?%%5&% , BHEXEERIPR

R EEB, BEBITERR
> M E5L

%ﬁh__lnr?l,ﬂ%rﬁ%z H*:l/n’r_?‘ 50, 100, 200
FM400mg FIETERLRER, BIRFIMSME

J. Soriano, N. Batista, et al. European Journal of Cancer Supplements, Vol 5 No 4, Page 116
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e Selective inhibitor of:
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Sunitinib in Breast Cancer Patients

multicentric phase II study with 64 patients

sunitinib 50 mg/d
N=64
Partial Response™ 7 (11%)
Stable Disease > 6 months 3 (5%)
Overall Clinical Benefit 10 (16%)
*One PR not yet confirmed.

patients had received 3.5 different chemotherapie:
(anthracycline or taxane)

85% of patients had received adjuvant chemother:



Z P EJB (sorafenib): DS 25 S5 7E Ra NS K TS RN B

S VEGFR-2F1PDGFR-BFH KT Raf/MEK/ERKIE AR, i fi I3 I 25 A 1 K% v 9 44 i 186 3

Jii 95 40 i W B2 40 g B 4 1 i 4
P i -~ _ PIOY AR / PDGF-p - > VEGF
x oA 57 \ 7

= PDGFRM‘ JEGFRQ

o rUUUUU E 1 2k
S dilE @ Sk
; 197

S R @ s
Proliferation &w\ é i H@, 7]‘2 .,,;
Survival N~

P =EFX

& ZHEEFMHIF: 2FBR/FEER: C-Raf (Raf-1)F1B-Rafl
B R RS2 14k: VEGFR-2. VEGFR-3. PDGFR-b. FLT-3f1 ¢-KIT

Wilhelm S et al. Clin Cancer Res. 2004;64:7099-7109.



Sofitinib phase Il in MBC

M = 54; 69% > 4 prior chemotherapy regimens for MBC K [ﬂj.-’n)

Partial response 1(2)

(unconfirmed)

Stable disease 20 (37)
216 weeks 12 (22)

Progressive disease 31 (57)

Not evaluable 2 (4)

Median progresszion-free survival waz 55.5 dayz (range 0-329
daysz)

Bianchi et al. ECCO 2005
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Anglogenesm is involved throughout tumour

and metastasis

Premalignant l Malignant Tumour Vascular Dormant 0)V/:14
stage tumour growth invasion | micrometastasis | metastasis

(Avascular (Angiogenic (Vascularised (Tumour cell (Seeding in (Secondary
tumour) switch) tumour) intravasation) distant organs) angiogenesis)

R N T

Stages at which angiogenesis plays a role in tumour progression

Adapted from Poon RT, et al. J Clin Oncol 2001;19:1207-25



L6 2 3 R 0 1 = L )

VEGF
bFGF
PDGF

Angiostatin
Endostatin
Thrombospondin-1




Bevacizumab (Monoclonal Antibody to VEGF)

Humanized to avoid
immunogenicity (93%
human, 7% murine)

Recognizes all 1soforms of

vascular endothelial growth
factor, K;=8 x 10-1'M

Terminal half life 17-21
days




E2100: Study Design

-2y 7 IR HAFL AR RV T AR Im PR TA 53

715 cases Stratify:
 DFI <24 mos. vs. > 24 os.
e <3 vs. >3 metastatic sites

e Adjuvant chemotherapy yes vs. no
« ER+ vs. ER- vs. ER unknown

e age

Paclitaxel + Bevacizumab

28-Day Cycle:
Paclitaxel 90 mg/m? D1, 8 and 15

/\

Paclitaxel .
Bevacizumab 10 mg/kg D1 and 15

EN=~ZL 00 Zp R



E2100: Response

Paclitaxel

P<0.0001 P<0.0001 B Pac - Bev

A A
[ \ [ \
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Overall Response Rate
s 8

o

All patients Measurable Disease



E2100: Progression Free Survival

PFS Proportion

0.9 1

0.8 1

0.7 -

0.6 1

0.5 1

0.4 1

0.3 1

0.2 -

0.1 1

0.0 +

—— Pac. + Bev. 10.97 months

Paclitaxel 6.11 months

HR =0.498 (0.401-0.618)
Log Rank Test p<0.001

10

Months

20 30




Bevacizumab Toxicity

Paclitaxel

Grade 3 Grade 4

HTN* 0% 0%
Thromboembolic 0.3% 0.9%
Bleeding 0% 0%
Proteinuria™* 0% 0%

NCI-CTC v3.0, worst per patient
*P<0.0001; **P=0.0004

Pac. + Bev.
Grade3  Grade 4
13% 0.3%
1.2% 0%
0.6% 0.3%
0.9% 1.5%
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Phase 11 trial of Capecitabine + Bevacizumab

2007 ASCO

F=4
E
6 Capecitabine
| ; 1000 mg/m?
1:5::;?. ] I BID dl-;l# q21d - |PROGRESSION
MBC : Bevacizumab
2 15 mg/kg
: IV di q21d
0
N

2"-line: chemotherapy + Bevacizumab



ITTY ER- ER+

n=106 n=49 n=b7
Median TTP, 5.7 4.0 8.9
months (4.9-8.4) (3.0-49) (7.5-13.6)
(95% CI)
Median OS, 16.0+ 75 16.6+
months (12.9-*) (5.6-16)  (15.1-*)
(95% CI)
ORR (CR+PR) 38% 27% 47%

et et i

ER+ vs. ER- p«0.0001
Median follow-up: 12.9 menths (range 0.5 - 20.7) Sledge et al ProcASCO 2007
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10 ER+ patients ztill on
treatment, median cycles 19
(range, 14-27+)

ER+ (n=57)
ER- '
(n=49) =Xy
(n=106)
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¢ EEMEFIEFIEMNTT (metronomic chemotherapy)
FRONPLILE A B4 TT (antiangiogenic chemotherapy)
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Metronomic chemotherapy+bevacizumab

CM alone
Cyclophosphamide 50 mg PO QD
Methotrexate 2.5 mg PO BID days 1,2 weekly

™ l Option of crossover

upon progression

CM + bevacizumab

Cyclophosphamide 50 mg PO QD
Methotrexate 2.5 mg PO BID days 1,2 weekly
Bevacizumab 10 mg/kg IV q 14 days




Metronomic chemotherapy+bevacizumab

CM Alone CM + Bevacizumab

E_— median TTP 5.5 m
median TTP 2.0 m
0 -

0 3 6 o 17 0 3 6 9 12
Months Months

Oh% (I =—Curyivor function

Burstein et al SABCS 2005



Conclusions
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Hth

@ 1 Aw E 7 —779  ( temsirolimus. CCI-779)
& 1 Je B Fg 0 57)( farnesyl transferase inhibitors, FTIs)
@ Bel-2fx X FRG3139



The Future - Tailored Therapy

» | Sensitivity ( +) f
Q
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Right
therapy
for rlght

| patient
iy | / ® 0
Sensitivity ( -)
_ Molecular /@
profiling
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