ot FF R e 2

Surgery — = Remove known tumor masses
.. . Kill rapidly dividing tumor cells,
Radiation including tumor cells in adjacent tissues
Chemo- : : .
therapy Kill rapidly dividing tumor cells
Hormonal : Inhibit the growth and survival of
therapy hormone-dependent tumor cells
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it 8 75% Chemotherapy
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HEEHEF Y
@ Primary chemotherapy
B FERE 4207 i
@ Palliative chemotherapy
B 4e £ R b e ok
@ Neoadjuvant & adjuvant
@ Concommitent radiosensitizer
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Mastectomy /Lumpectomy ﬁggt;na'

+/-Axillary Dissection Biopsy

Her2/neu

Status
Chemotherapy...regimen ?

Menopausal Axillary Node
Status Status
Hormonal therapy

Other Prognostic Factors Tamoxifen ? Al ?
Histological Feature/ Neoadjuvant Therapy

\/

Radiation Therapy

Adjuvant Therapy

Chemotherapy...regimen ?
Hormonal therapy ?

Biological Therapy

HER2 IHC -FISH
Herceptin
Single/Chemo Combination
Hormonal Therapy

Palliative Therapy

Chemotherapy...regimen ? Combo/sequence ?
Hormonal therapy

Tamoxifen ? Al ? Sequence ?



Mitomycin C/
vinblastine Taxotere
J Nabholtz 1999 Nabholtz 1999
Vlnorelblne
Jones 1995

o U

Melphalan
Jones 1995

FHFE

(months)
6 7 8 9 10 11 12 13 14




E1193:. Combination therapy more
effective than sequential therapy?

Z0—-—44>N-Z00Z22>X

v

First-line Second-line
Doxorubicin Paclitaxel
2 — 2

60mg/m 175mg/m

Paclitaxel Doxorubicin
175mg/m’ 60mg/m’

Doxorubicin 50mg/m’
+ paclitaxel 150mg/m’
+ G-CSF

Sledge G et al. J Clin Oncol 2003;21:588-92
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RR%  |CR%  |TTF(mo.) | 3% &
(mo.)
A 36 6 6 19.1
T 34 3 6.3 22.5
AT 47 9 8.2 22.4
P= A0.017 A 0.002
T 0.006 T 0.057




Intergroup/ECOG 1193
Delay of disease progression but no
Impact on survival

an 6|.0 HEEENR | ? |
A->Taxol Survival 19.1
TTF 6.3 sassp | ?
Taxol>A — ~ Survival 22.5
ATaxol Survival 22.4
Median

Months 0 2 4 6 8 1012 14 16 18 20 22



Combinations . .. For Whom?

Younger Patients?

Visceral Dominant Disease?
“Aggressive” Molecular Phenotype?
Tempo of Disease Progression?

— Short relapse-free interval after
adjuvant therapy?

— Lack of durable (or any) response to
prior mono-chemotherapy for MBC?

— Rapid “Volumetric” tempo of
progression?



Combination Chemotherapy

Chemo-naive:

* Anthracyclines containing regimens
» FAC, FEC

e Cardiac risk > CMF

Prior anthracyclines(s/p Adjuvant)
e XT (capecitabine/doxetaxel)
* GT (gemcitabine/paclitaxel)



>>2nd line Chemotherapy

Prior anthracyclines(2" line)
® XT
®GT

After Anthracyclines/taxanes
® Single agent preferred

® Capecitabine

® Navelbine



Chemotherapy for MBC
Fragile patient, poor performance

® Usually single agent
® Consider liver and renal function
® Closed monitoring

® \May worth trying due to good chance of
response



Her-2(+) MBC

Taxol (weekly) +/- Carboplatin
Taxotere
Navelbine

In combination with Herceptin
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Age < 50

. 86.5%
- polychemotherapy
= - 77.6%
o - - NOde -ve
s S “§ 57%sd2.1
% S5 3 o (log-rank
conlrol @ 2p = 0.02)
71.9%
*polychemotherapy
53.8%
61.8% T
Node +ve
12.4% s8d 2.4
controle (log-rank

é 2p < 0.00001)

41.4%

)

5 =210



5-Year Survival

=
‘.\.25\3
o
PP ):
¥
IE
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q
X
’5\:
g
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o 4 B |6-'10| L1-19 16-2d B2

Number of Positive Nodes

Harris J, et al. Cancer: Principles & Practice of Oncology. 5th ed. 1997;1557-1616.



10# iﬁ)ﬁﬁ FR FERT Sandkch
4 MDACC FAC Studies (N=982)

Groups 1 2 3 4
F-H
1-3 64% 73% 86%  65%
4-10 55%  49% 56%  51%
10+ 36% 28%  22%  36%
FE=H 32% 31% 37% 41%

Buzdar A, et al, Adjuvant Therapy of Cancer VIII, 1997



Breast Cancer: Adjuvant CMF
(12 months) or Surgery Alone

All Patients

Yy Relapse-free survival o
100 CMIF

m— Surgery

50

30%
- 2 'J
LOG-RANK : P = 0,002 25%
WILCOXON : P = 0,0001
0
1 3 3 7 9 13 15 years

Premenopausal

Y Overall survival

(VL) — CMF
= Surgery
50 31 %
35%
LOC-RANK : P = 0,02
WILCOXON : P = 0,02
()
3 3 / ) I 13 15 vears

Adapted from Bonadonna G. Cancer Res. 1992,

BCIRG JUNE 23, 2002



BREAST CANCER

Commonly assessed prognostic factors

Number of positive axillary nodes Nuclear grade
Tumor size Estrogen/progesterone
receptors

Lymphatic and vascular invasion
HER2/neu overexpression

Histologic tumor type

Histologic grade

Slamon DJ. Chemotherapy Foundation. 1999;46.
Harris J, et al. Cancer: Principles & Practice of Oncology. 1997;1557-1616.



Study
NASBP B-15

SECSG2

ONCOFRANCE
Austrian BCSG 3

NSABC lIsrael
SE Swedenl

Meta-Analysis of Doxorubicin
Polychemotherapy vs CMF

Therapy
4AC+3CMF vs 6CMF (+R)

6FAC vs 6CMF
12FACV vs 12CMF
6CMFVA vs 6CMF
2CMF+4AVbCMF vs 6CMF
8AC vs 7CMF (+R)

Meta Analysis (6 studies)

«Better than CMF

Disease-Free Survival: 1998 EBCTCG

Worse than CMF —

155
24
13
17

[

~

s

4

213

N

2/1962

0/2

8/11
1/12
5/5Q
1/22

7121

8

29

]
[

0.9

—

P =0.063

o—

0.2 04 0.6 0.8

1

1.2 14 16 18 2

Hazard Ratio (Compared to CMF)

Analysis derived from EBCTCG Lancet. 1998; Data on file, Pharmacia



Disease-Free Survival: 1998 EBCTCG
Meta-Analysis of Epirubicin
Polychemotherapy vs CMF

«Better than CMF _ Worse than CMF —

Study Therapy N
NCI-C MA-5 6CEF vs 6CMF 356/360
Brussels, Belgium 8EC vs 6CMF 462/464

ICCG CharingCross 8/6FEC vs 6CMF 256/259

GABG Germany  6FEC vs 6CMF (+Tam)  142/146

GUN-3 Naples, Italy) 6CMFEV vs 6CMF 105/115

Meta Analysis (5 studies) 1321/1344 —
0,84 P =0.030

@
02 04 06 08 1 12 14 16 18 2

Hazard Ratio (Compared to CMF)

Analysis derived from EBCTCG Lancet. 1998; Data on file, Pharmacia



NCIC CTG MA.5 Trial;: CEF-120 vs CMF
INn Node-Positive Breast Cancer

N =710

R
Patient Population A HH HH HH HH HH HH
N
Pre- or D C 75 mg/m? po q d days 1-14
perimenopausa| O E 60 mg/m? 1V daysland 8 g4 wkx6
N M F 500 mg/m? 1V days 1 and 8
Node-positive | + Prophylactic antibiotics*
Z
Stratification A H.H- — H.H- H.H- H.H- H.H-
Total vs partial T H H
mastectomy 0 C 100 mg/m? po q d days 1-14
M 40 mg/m? IV days 1 and 8 q 4 wk x 6
N
HR status F 600 mg/m? IV days 1 and 8
No. + nodes
= Cyclophosphamide
= Epirubicin
* No prophylactic G-CSF administered. = Fluorouracil

Levine et al. J Clin Oncol. 1998;16:2651-2658. = Methotrexate



Adjuvant E—=CMF vs CMF in Early
Breast Cancer: NEAT/BR9601 Trial

N=2,391

R
Patient Population : I I I I
. HpNpEEE
0
M

- Early stage breast cancer E 100mg/m2q 3 wk x 4—» CMF x 4
* Definitive surgery

completed :I£
A\
Stratification T I I I I I I[I I]

|
» Study site
Y ﬁ CMF
* Age (= 50, > 50 years) - NEAT: Classical d 1, d 8 CMF
q4wkx6

* Nodal status
— NEAT (negative, 1-3, 4+) - Epirubicin |
— BR9601 (negative, 1-3, 4-9, 10+) = Cyclophosphamide

= Methotrexate
Poole CJ. Proc Am Soc Clin Oncol. 2003;22:48. Abstract 13. =5-Fluoro-uracil

* BR9601: CMF IVq3wkx8




Design

F 5-FU 500 mg/m?
A  Doxorubicin 50 mg/m?
c  Cyclophosphamide 500 mg/m?

Every 3 weeks x 6 cycles

Stratification: T Docetaxel 75 mg/m?
* Nodes: A Doxorubicin 50 mg/m?
{‘j c Cyclophosphamide 500 mg/m?2

o Center Dexamethasone premedication, 8 mg bid, 3 days

Prophylactic ciprofloxacin 500 mg bid, day 5-14




CALGB C9741
gzz:learmal) l . l l . l l .
ATC g2 ENNEEEER

z:g;;n:r:on) l l . l l . l l

Doxorubicin Paclitaxel Cyclophosphamide
60mg/m? 175mg/m? 600mg/m?

Citron et al. J Clin Oncol. 2003;21:1431-1439.



NSABP B-31

Arm 1
Arm 2

Control: AC—>T

] | | AR
(000000000000 000000000000H0C00000000000N0000)

NCCTG N9831

ArmA

Arm B

Arm C

I I [ [ oococccces
Investigational: AC—T+H

= doxorubicin/cyclophosphamide (AC) 60/600 mg/m2 q 3 wk x 4
= paclitaxel (T) 175 mg/m2 g 3wk x 4
= paclitaxel (T) 80 mg/m2/wk x 12
= trastuzumab (H) 4mg/kg LD + 2 mg/kg/wk x 51



Can Doxorubicin Be Eliminated?

4 x AC 4 x Docetaxel

BCIRG 006 60/600 mg/m? 100 mg/m?

ac>T BEEENENEN

HERer/lAC-)THﬂﬂﬂﬂllll

FISH
1 Year Trastuzumab
N=3150

6 X Docetaxel and Platinum salts
75 mg/m? 75 mg/m? or AUC 6

i OOHOEAE

1 Year Trastuzumab
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A Sty S1p) R

o P AR i
» Biosynthetic Enzymes
> DNA

» Topoisomerase

» Tubulin

» Hormonal Manipulation

>

Y

YV VYV V V

F R chES

Signal Transduction (Her2,
EGFR)

Angiogenesis (MMPI’S,
VEGF)

Cell Cycle (cdk’s)
Apoptosis (bcl2)
Immunotherapy /Vaccines
Gene Therapy/Antisense
Monoclonal Antibodies



T m e AP € & A BT

Aberant signal

transduction Growth factor and

receptor deregulation

Autocrine growth
factor secretion ®

&

Angiogenic factors
secretion

Matrix Metaloproteinase

: Oncogene expression
secretion

Loss of tumor supressor genes
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Feperler-24 IR 4e € 5142

HER?2 overexpression is the result of
HER?2 gene amplification

1. Gene amplification 4
=» increased gene copies ~
2. I mMRNA transcription h.... <
-

3. @i HER? SEEME R

=» protein overexpression

4. Released extracellular domain (ECD,
SHER?2)



Effect of HER2 amplification on human
breast cancer cells

Human breast cancer cells DNA synthesis 50-75%

Cell growth rate 30-50%

McE.7 | Transfect with /g7 Growth in soft agar 225% Transformed
Sl HER2 gene &5 phenotype
Tumourigenicity in nude
mice
HER2 HER2
—Vve +ve

Metastatic potential 220%
in nude mice



Cumulative probability

1.00

0.75

0.50

0.25

Not
amplified
Amplified
Amplified: >10 copies/nucleus
Not amplified: <3 copies/nucleus
Borderline: excluded Log rank p<0.001
24 48 72 96 120 144

Time to death (months)

Ross JS, Fletcher JA. Stem Cells 1998; 16: 413-428



Trastuzumab:
Humanized Anti-HER2 Antibody

/ s N | +Targets HER2 protein

antibody fragment

High affinity (K, =0.1
nM) and specificity
*95% human, 5% murine

— Decreases potential
for Immunogenicity

— Increases potential for
recruiting immune effector
mechanisms




Probability of survival

Herceptin {88 54 7%

S A LB LR Ry AT

FISH+

— Trast. + CT (n=176)

RR =0.71
p =0.007

26.2 mo

Months

Update of Mass. Proc Am Soc Clin Oncol. 2001;20:22a. Abstract 85.

FISH-

— Trast. + CT (n =50)

RR=1.11
p=NS
24.0 mo

Months



o Hp FL o et B LR M77001

HERZ2-positive MBC

(IHC 3+ and/or FISH+) n=188

n=94

Docetaxel*
100mg/m’ g3w X 6

*Patients progressing on docetaxel
alone could crossover to receive
Herceptin®

Two patients did not
receive study medication
n=92

Docetaxel
100mg/m’ g3w X 6

+

Herceptin’
4mg/kg loading,
- 2mg/kg weekly
until PD




M77001: 5 :}}% -3

o & L 8

i

(A=Y

1.0 i — Herceptin® + docetaxel
Y Docetaxel alone
"? 0.3 :l\jll]L'j"l
g
E 06': | _‘_'—LIII_L
% L T
S 04 LG [I:"—.ul
= : L I S
= | H | L, p=0.0001
§= : |
47 | | 4
w 0.2+ oy -
L ) [ S
\:L\_‘:”
9 5.7 10.6.
il i I ] ] ] I T I ] I I ]
0 3 6 9 12 15 18 21 24 27 30 33 36
Months

Intent-to-treat population, 12-month cut-off



M77001: 5% 8+ 1

1.0 = P — Herceptin® + docetaxel
L Docetaxel alone
) .',-—|| | _|I__'L.'._
2 08 T Ty
;; ﬂ—e '%—I:
. =_
_CS 0.6 I Hlll
o ____g_a__g__a__aa_aa__g__—'__'ﬁ_ ________ |:—||
2 04 s TR
S . '
= 4 L
" — | |
1z =0.0062 l |
& o2 P | |
1 |
22.1 | 30.5 -
O'_.I I | | I | I

0 3 6 9 12 15 18 21 24 27 30 33
Months 4 8.4 months 4

Intent-to-treat population, 12-month cut-off
Documented crossover = 48%



M77001: ;5 %

Herceptin®+  Docetaxel
docetaxel alone
QOutcome (n=92) (n=94)
o A 61.0 34.0
DR (median, months) 11.4 5.1
TTP (median, months) 10.6 5.7
ISR 30.5 22.1

*Kaplan-Meier estimate

Intent-to-treat population, 12-month cut-off

p-value

0.0002

0.0011

0.0001

0.0062



NSABP B-31

Arm 1
Arm 2

Control: AC T

] | | AR
(000000000000 000000000000H0C00000000000N0000)

NCCTG N9331

Arm A

Arm B
Arm C

I B I [l oocccooee:
Investigational: AC T+H

= doxorubicin/cyclophosphamide (AC) 60/600 mg/m2 q 3 wk x 4
= paclitaxel (T) 175 mg/m2 g 3wk x 4
= paclitaxel (T) 80 mg/m2/wk x 12
= trastuzumab (H) 4mg/kg LD + 2 mg/kg/wk x 51



THE HERA TRIAL N

Women with HER2 POSITIVE invasive
breast cancer IHC3+ or FISH+ centrally confirmed

. B

Surgery + (neo)adjuvant chemotherapy (CT) + radiotherapy

Stratification
Nodal status, adjuvant CT regimen, hormone receptor status and endocrine therapy,

age, region
l Randomization l
Trastuzumab Trastuzumab
8 mg/kg = 6 mg/kg 8 mg/kg = 6 mg/kg Observation
3 weekly x 2 years 3 weekly x 1 year




Does adjuvant trastuzumab improve
disease-free survival?

* WEE R Y BUEE AR A 7
« % * Herceptin™ Z 4% 2 #H 4L
mm ?



Disease-Free Survival

100 -

90

80 -

%

70

60

90

N Events

AC T 1679 261
AC TH1672 134

8717

HR=0.48, 2P=3x1012

QL0

9

3

4

9
B31/N9831
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] 1 year trastuzuman
% alive 100 ey /

and 90 —

disease free 3 -
70 Observation
50
50 -yr
%L fvents DFS % HR [95% CI] p value
30
20 — 127 85.8 0.34 [0.43, 0.67]<0.0001
10 220  77.4
0
0 5 10 15 20 25
MNo. Montns from randomization
At risk
1994 1472 1067 029 203 102
19593 1428 994, 260 230 37



Ethnic Difference

Japanese Carolina Breast

Study! Cancer Study?

Japanese Non-AA AA

No. of Pts. 793 300 196
Luminal A 63.3% 54.0% 47.4%
Luminal B 19.5% 17.3% 12.8%
HER2+ /ER- 6.9% 5.7% 8.2%
Basal-like 8.4% 16.0% 26.5%
Unclassified 1.8% 7.0% 5.1%

Prognosis Good Poor

49




