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THE PIPELINE PROBLEM

Likelihood of success (%)

20
15 A
j_- -l
10 1 Cost of bringing a new cancer
drug to clinical practice is $1.8
i
- Billion!
5 -
O _
Arthritis CNS Oncology Metabolic Women’s All
Cardio- Infectious Opthaldisease health
vascular diseases mology Urology

Kola Nat Rev Drug Discovery 2004



SPECIAL ISSUES IN NEW DRUG
DEVELOPMENT FOR BC

* The likelihood of success is low
* The cost Is huge

* The understanding of who benefits is poor,
even in the era of « personalized oncology »

Kola Nat Rev Drug Discovery 2004



POTENTIAL WAYS OF ACCELERATING
DRUG DEVELOPMENT AND
REDUCING THE RISK OF « FAILURE »

Advanced Early

breast

breast
cancer

cancer

Phase | Phase Il

Phase Il Adjuvant

Presence of areliable
Neo- surrogate endpoint (pCR), at
least for triple negative/HER2+
BC

Significantly faster, smaller
trial = Would avoid waiting 10 years for
a negative adjuvant trial

adjuvant

Interventional .

= Easy integration of biomarker
research



NSABP-B18: ALANDMARK TRIAL
NEOADJUVANT VS ADJUVANT “AC”
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1. CYTOTOXIC
AND
ENDOCRINE
AGENTS




LESSONS LEARNED FROM NEOADJUVANT
TRIALS IN THE PRE-GENOMIC ERA

Predicting the success of
new agents for the
« average » patient...

or fine-tuning their schedule
of administration



Preoperative trials

Confirmation In

Key Tdmgs postoperative trials
Aberdeen » Docetaxel in sequence Many adjuvant trials
N=162 with anthracycline N I~ 44,000
better than anthracycline
alone (pCR)
MD Anderson » Paclitaxel g3wks ECOG 1199 trial
N=258

better than weekly (pCR)

N=5,000

M. Ellis / M. Dowsett
N=324 / N=330

 Aromatase inhibitor
better than tamoxifen
(clinical response)

Many adjuvant trials
N>40,000




LESSONS LEARNED FROM
NEOADJUVANT TRIALS
IN THE PRE-GENOMIC ERA

ldentifying clinically useful
biomarkers of response...



PREOPERATIVE ENDOCRINE THERAPY
DOUBLE BLIND STUDIES

L etrozole (L) vs Tamoxifen (T)  Anastrozole (A) vs Tamoxifen (T)

M. ELLIS ( N=324) M. DOWSETT (N=330)
C
L
| « Higher response rate with L  Similar response rate
'T' « Higher rate of breast « Trend for higher rate of
C conservation with L breast conservation with A
A
L

 Trend for greater A benefit
in HER2 +++ tumors

« Significantly greater Ki67
drop at 2 wks with A

« Benefit of L confined to
tumors with HER-1/HER-2
receptors

v
NOT confirmed in the large Al trials!




. el """ B
IMPACT Trial: Yy
Tam vs Anastrozole vs Tam + Ana

. Smith M. Dowsett

Relapse-Free

. . ........... > e/ > Survival

.

Ki67 Ki67
do di4

Dowsett, JNCI 2007



2. TARGETED
DRUGS




Lessons learned from neoadjuvant trials
In the post-genomic era: predicting the
success of new targeted agents

a) Bevacizumab

b) Dual HER2 targeting



Lessons learned from neoadjuvant trials
in the
post-genomic era

Predicting the success of
new targeted agents...

and the subpopulation
where the benefit will be
substantial...



GEPARQUINTO trial in HER2 negative BC

|——> other trial

no clinical

response

EEEE
clccle

I e 2—0000—
CiCCC

no clinical i 1, |
response rial powere

] for Tin PCR
|—> other trial b;T/ 143



Early signal in TNBC

O EC-D+ Bevacizumab EC-D

50
P=0.013

40

30
Not significant

PCR* %

20
32.3

10 18.5

All BC TNBC

SUbtypes Von Minckwitz, G, Eidtmann H, Rezai M et al, SABC, 2010; Abstract no: S4-6

Gerber B, Eidtmann H, Rezai M et al, J Clin Oncol, 2011, 29(15_suppl):Abstract 1006

*pCR = breast + LN



NSABP-B40

Neoadjuvant Bevacizumab in HER2 - BC

Phase Il
Study dosing: gq3w (4 cycles Docetaxel + 4 cycles AC)

Patients with .
operable HER2-
BC Docetaxel —=>AC
Chemo-naive &
primary tumors R
22cm A S

[\ U

(0) G

\Y| E

| Xeloda +Docetaxel—> AC R

Y4 Y

E

Gemcitabine+Docetaxel —=AC
/ Adjuvant
Neoadjuvant treatment treatment

End points: pCRrate <« >

AC, Adriamycin and cyclophosphamide Bear HD, Tang G, Rastogi P, J Clin Oncol, 2011; 29 (suppl) Abstract LBA1005




EARLY SIGNAL IN HR+

O Bevacizumab regimens Docetaxel-AC
60 P=0.44
50
p=0.027
40
o 51.3
= 30 p=0.008
a4
O
o
20
28.4
10
15.2
0
All BC ER+ ER-
Subtypes

* -
PCR = breast + LN N=1180



Neoadjuvant results
with bevacizumab...

very confusing...and
probably not helpful




Lessons learned from neoadjuvant trials
Investigating dual HER2 blockade

Trastuzumab Trastuzumab
Lapatinib

NEO ALTTO NEOSPHERE
N =450 N =417
Trastuzumab PCR
Pertuzumab 17%

preceded by ACx4
Lapatinib

------------------------

preceded by ACx4




Lessons learned from neoadjuvant trials
Investigating dual HER2 blockade

TRYPHAENA
N =225

Trastuzumab

Pertuzumab PCR
----------------------- 66%0

Docetaxel

Carboplatin

Trastuzumab

Pertuzumab

FEC— Docetaxel
a. sequential
b. concomitant




Results obtained with dual HERZ2 blockade alone
or with chemotherapy In
Hormone Receptor Negative Disease

% 100
PCR

rates
80

60

40

20

29%

Dual HER2
blockade alone

73 -80%

62%

Dual HER2

blockade
+

taxane

Based on NeoSphere, NeoAltto, NSABP-B41, Tryphaena



HERZ2 positive B.C.

Neoadjuvant results with dual HER?2
targeting :

« Suggest that a subgroup of HERZ2 positive tumors,
primarily HR negative, are exquisitely sensitive
to dual HER2 blockade and may not need
aggressive chemotherapy

* Are in line with results obtained
In advanced BC

« Should predict the success of the strategy
in the adjuvant setting... !



EGF104900: significant OS benefit
with Herceptin + lapatinib following
disease progression

Probability 100

of survival - Herceptin + lapatinib (n=146)
(%) - Lapatinib (n=145)
80
60 -
______ Hazard ratio=0.74
p=0.026
40 :
I I
I I
20 | I
9.5% | ! 14.0°
0 L T L

0 5 10 15 20 25 30 35
Time (months)
— 148 121 88 64 43 25 1

— 148 102 65 47 28 13

* Median OS (months) Blackwell ef al 2010

Not within EMEA-approved indication for Herceptin



Cleopatra trial in advanced HER2+ BC
pertuzumab plus trastuzumab superior to trastuzumab

Primary endpoint: Independently assessed PFS

n =433 PFS events
100 -
90 -
80 -
70 -
60 —
50 =
40 -
30 -
20 -
10 -

Progression-free survival (%)

P + T + docetaxel: median 18.5 months

T + docetaxel : median 12.4 months

A = 6.1 months

0

0
n at risk

Ptz+ T+ D 402
Pla+ T+ D 406

345
311

I I I I
10 15 20 25

Time (months)

267 139 83 32
209 93 42 17

30

10

HR = 0.62
95% Cl 0.51-0.75
p<0.0001
| |
35 40

D, docetaxel; PFS, progression-free survival; Pla, placebo; P, pertuzumab; T, trastuzumab

Baselga J, Kim S-B, Im S-A, et al, SABC, 2011; Abstract S5-5



BREASTINTERNATIONALGROUP

Blty @ THE ALTTO TRIAL *N\CC\TGM,H

8000 women with HER?2 positive breast cancer

‘ Design 2
3| CHEMOTHERAPY 1

|

Design 1

sequential
administration

concomitant
administration

‘ Trastuzumab

- Trastuzumab
Lapatinib : ,

ji==tuzumab P ! combined with
X 1y X 1y then lapatinib lapatinib



Bl che)
e | HE NEW PIVOTAL BIG TRIAL
FOR HER2+ BREAST CANCER:

APHINITY %

Trastuzumab

Chemotherapy

Trastuzumab
N = 3,800



Lessons learned from neoadjuvant trials
in the
post-genomic era

ldentifying clinically useful
biomarkers of response...



NeoSPHERE study : N = 417 women

N

—
TH (n=107
docetaxel S. trastu)zumab — S PCR 29%
R U ——
A THP (n=107) - ———
ocetaxel +
g trastuzumab + —  — PCR 46%
pertuzumab
O o E .
M HP (n=107) .
| trastuzumab + — R PCR 17%
Z peruzima v —
E ———
TP (n=96
docetaxel w(L pertL)Jzumab — — PCR 24%
.

Study dosing:
gq3w x 4

BC, breast cancer; FEC, 5-fluorouracil, epirubicin and cyclophosphamide
*Locally advanced=T2-3, N2-3, MO0 or T4a-c, any N, MO; operable=T2-3, NO-1, MO; inflammatory = T4d, any N, M0

H, trastuzumab; P, pertuzumab; T, docetaxel L. Gianni. SABCS 2010



NEOSPHERE: huge biom- a&r
(day 0) research € o\“\

Assay method Biomarker
IHC HER2 mem H-

HER3 mepr ‘
SN
S N

IGF1

299

gRT-PCR K\ 384
o \ 384

e -CR 387

o e GFR-CR 377

0 v c-myc 275

EL \0 SHER2 (ng/mL) 381
Amphiregulin (pg/mL) 384

TGF-alpha (pg/mL) 384

EGF (pg/mL) 384

Mutation%lyses PIK3CA mutation 273

Courtesy L. Gianni, SABCS 2011



NEO ALTTO PET
Imaging substudy

Neo-ALTTO Study
N = 455 patients in 23 countries

PET Substudy
N = 86 patients in 14 countries

N = 9 patients excluded

N = 77 evaluable




Metabolic Responder...

BASELINE WEEK 2




Complete Metabolic Response at week 6

NeoALTTO subpopulation
evaluable at week 6
N=65

1pCR  9pCR

Apparent higher rate of complete metabolic responses —
linked to higher pCR probability —in ER negative HER2+ patients



Lessons learned from neoadjuvant trials

Conclusions

1. In general, neoadjuvant trials are a very
efficient tool to screen for new active drugs...

2. Biomarker research remains highly
challenging, poorly efficient and needs new
models of collaboration

3. Neoadjuvant trials contribute to an improved
understanding of the disease...
...but do not tell the whole story !
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CHALLENGES

W High attrition rate

resource intensive In the later phases
— $400-900 million — 5% to marketing
R [T S—

Drug Development Process
Many Bottlenecks §

For Patients:

Delayed access and more expensive therapies




PATHOLOGICALLY COMPLETE RESPONSE
TO CHEMOTHERAPY IS RELATED TO
HORMONE RECEPTOR STATUS :

THE MD ANDERSON EXPERIENCE

N=1,018 women
receiving 6 preoperative CT regimens

(Anthracycline = Taxane-based) N

ER - ER +

PCR = 20% 0 < 0.001 PCR =5%

N

Buzdar, San Antonio, 2003



Caution: is pCR a
good « surrogate
marker » of survival
In ER positive B.C. ?




Anthracycline-based regimen vs. No chemotherapy

Anthracycline-based regimen vs. No chemotherapy

BREAST C RTALITY
ER-poor

W = 0
o o o

Breast cancer mortality
N
o

o 2o

e ———

e

Control
42-1%

35:0%
2849 Anth. |

3-2% .

10-y gain 7-1% (sE 2-4)-

Logrank 2p = 0-003

0
0

5 10 years

Death rates (% / year: total rate - rate in women without recurrence) & logrank analyses

Allocation
Anth.
Control

Rate ratio, from
(O-E)/V

Years 0 -4
5-01se0-33
6-85 se 0-42

0-77 se 0-08
-28-3/107-3

Years5-9 Year 10+
3-46 se 0-33 2-67 se 0-36
4-56 s 0-43 2-96 se 0-41
079 s 0-13 0-98 se 0-20
-11-2/486 -0-5/241

18:39:50 29 September 2010
Not for publication or citation

Anthracycline-based regimen vs. No chemotherapy

BREAST RTALITY
ER+

W 4= O
o o o

Breast cancer mortality
- o N
o B~ O

0
0

e —

Control
31-9%

26-0%
Anth.

12:4% 1

10-y gain 5-9% (st 1-5)
Logrank 2p = 0-00004

5 10 years

Death rates (% / year: total rate - rate in women without recurrence) & logrank analyses

Allocation
Anth.
Control

Rate ratio, from
(0-E)/V

Years 0 -4 Years 5-9 Year 10+

2-:63se014 3-44 se 019 3-01 se 0-26
3-61se0-19 4-13 s 0-26 3-05 se 0-30
0-72 se 0-07 0-83 se 0-08 0-97 se 0-14
-49-2/151-2 -22:6/119-2 -1-7/47-2

EBCTCG September 2010



ABERDEEN NEOADJUVANT STUDY (I)

First Phase Second Phase  pCR I

[ 4 cycles of
No response > Docetaxel 2%
All patients
N =162
4 cycles
R 4 cycles of 0
of CVAP < A | N=47 Docetaxel 3170
N
* T (>3cm) Response g
+ T, T, TXN, P v
N=102 ' 4 cycles of
k Z N=50 CVAP 15%
E

Hutcheon AW, San Antonio 2003



PREOPERATIVE ENDOCRINE THERAPY
DOUBLE BLIND STUDIES

L etrozole (L) vs Tamoxifen (T)  Anastrozole (A) vs Tamoxifen (T)

c M. ELLIS (N=324) M. DOWSETT (N=330)
L
|l| » Higher response rate with L  Similar response rate
| « Higher rate of breast * Trend for higher rate of
C conservation with L breast conservation with A
A
L
Did predict for the results Did predict for the results

of BIG 01-98 of ATAC



NEOADJUVANT PACLITAXEL —» FAC
WEEKLY VERSUS Q3 WEEKS

Pathologic Complete Response

Node positive Node Negative

Weekly Q3 weeks Weekly Q3 weeks
(n=50) (n=51) (n=68) (n=67)

PCR 28.0% 13.7% 29.4% 13.4%
P<0.01*

* Weekly versus g3 weeks/clinical nodal status

Green MC, ASCO 2002



SECOND GENERATION OF RANDOMIZED
CLINICAL TRIALS

DOCETAXEL (D) VERSUS PACLITAXEL (P)
3-WEEKLY versus WEEKLY ADMINISTRATION

AC x4 — Dweekly x 12

,F; ACx4 — Pq3wk x4
N N *
jen Gt D //GCxd— Daawkx )
(ECOG 1199) =——> negative — O — .
M Cx4— Pwee@
|
N = 5000 -
E

* The « winning arms » !




A Note of CAUTION

Which Is correct?

GeparQuinto NSABP-40
Bevacizumab Bevacizumab
achieves higher achieves higher
PCR rates in PCR rates In

TNBC ER+




Early signal & guide to adjuvant therapies

HER2+ EBC
The APHINITY Study: Adjuvant Pertuzumab and Herceptin in Initial Therapy
BIG 4-11/ BO25126 / TOC4939g

| 3-4cycles | 3-4 cycles |

Approach 1 Approach 1:

Anthracycline based chemotherapy

Trastuzumab IV 3-weekly

Central Pertuzumab IV 3-weekly

Confirmation
Of HER2 status

3-4 cycles | 3-4 cycles |
I

é
II’

DCSOrr-r0Omm

Trastuzumab IV 3-weekly

Z0-4>PN-20022>2x

Placebo IV 3-weekly

6 cycles l
Arm 1

Approach 2:

Non-Anthracycline based chemotherapy

Approach 2

:

Trastuzumab IV 3-weekly

Central
Confirmation
Of HER2 status

Pertuzumab IV 3-weekly

6 cycles

| TrestuumabIV3weekly
| Pertuzumab IV 3-weekly
e —
—— TC |

Trastuzumab IV 3-weekly

Z0—--4>»N-20022>»rmx

Placebo IV 3-weekly

| | | |1 —
Anti HER2 therapy for a total of 1 year (52 weeks) |

N L | I |
Randomization within 7 Start treatment
Total weeks of surgery within 1 week

N=3806
.A=an‘thracyc|ine based -T=taxane based . TC=docetaxel + carboplatin

Radiotherapy and/or endocrine therapy may be started at
the end of adjuvant chemotherapy

www.clinicaltrials.gov, NCT01358877



Pooled analysis of gene expression studies to
predict neoadjuvant (taxanes and/or anthracyclines)

Studies identified, N=18
Patients, n=1615

chemotherapy response

Studies non-eligible, N=10, n=610
- Non-eligible treatment*: N=3, n=104

_ | - No publicly gene expression data available : N=8, n=473

v

Studies eligible, N=8
Patients, n=1005

- Custom-designed microarray with incomplete annotation
N=1, n=100

» | Patients non-eligible, n=9

A\

(Univariate Analysis)
Studies eligible, N=8
Patients, n=996

- Missing pCR : n=5
- Additional treatment***: n=4

Patients non-eligible, n=151
Missing clinical variables:

- Age : n=36

- Clinical tumor size : n=8

(Multivariate Analysis)
Studies eligible, N=8
Patients, n=845

A

- Clinical nodal status : n=13
- Histological grade : n=140

.

? Response to\cfhemotherapy

J

M Ignatiadis
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Lessons learned from neoadjuvant trials
in the
post-genomic era

2. ldentifying clinically useful
biomarkers of response...

—>

—3 {0 targeted drugs



PCR by Metabolic Response in Primary Tumor

WEEK 2 WEEK 6
PCR pCR
100% 100%
50% 50%

0% 0%
PET NON-RESPONDER  PET RESPONDER PET NON- PET RESPONDER
(n =19) (n =48) RESPONDER (n =39)

(n =26)



Absolute value of day 14 Ki67
IS prognostic

Relapse Free Survival
1CHD == P, PP K|67

" i LHI_IC - -l 2 <1.00 <2.71%
80 T
i 1.00-1.99 2-7-7.3%

) —_— —

Recurrence-free survival (%)

el | 22.00 >7 3%
)
I L b L L L L L L e ALl AiRiaians
(] 1 2 5 4 3 L4 [ o

Years sinee randomization

Dowsett et al. INCI 2007



San Antonio Breast Cancer Symposium - Cancer Therapy and Research Center at UT Health Science Center — December 6-10, 2011

OS analysis by pCR
No pCR G@

T .\
A ‘6\“9 e®
0,5 -~ 4 ) ‘60 g\ .

- @ ——
3 ' .
o 08 " ’\o \0 ank
2 _ : S &0 VS p=0.058
B — VS ..p=0.295 y S o Z Ve =p=0134
= = VS ==p=0.384 p=0.
o
071 Arm Arm N Events
positive w trast === positive w trast === 181 1
positive w/o trast = 119 9
0,6 X
negative == 454 14
T I 1 T T 1 I T I 1

12 24 3@ 48 B0 72 84 96 108 120
in months OS in months

== N=662 HER2+ with trastuzumab
== N= 3060 HER2 negative
== n= 665 HER2+; no trastuzumab

NMAGO-B coe

BREAST STUDY GROUP This presentation is the intellectual property of the author/presenter. Contact them at BREAST
publication@germanbreastgroup.de for permission to reprint and/or distribute. GROUP o
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Lessons learned
from

neoadjuvant trials
INn the
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The neoadjuvant letrozole = Everolimus study

Randomized 1:1, 2-Arm, Open-Label, Multicenter Trial

.

Letrozole daily

N=270

<MV CW

> Letrozole daily

Biopsy Primary Efficacy Endpoint:

< 2 Weeks S

Clinical response by palpation

Baselga J, Semiglazov V, van Dam P et al, J Clin Oncol, 2009; 27(16):2630-2637



MTOR inhibitor + Letrozole versus Letrozole

O Everolimus + Letrozole

%

70

60

50

40

30

20

10

P=0.0616

]

59.1
47.0

Clinical response
by palpation

Letrozole

P=0.0352

P<0.01

30.0

100 0.8
T

Response by
Ultrasound

_Kier PCR
antiproliferative
response on d15

(significance threshold P<0.10)



BOLERO-2 Primary Endpoint: PFS
Local Assessment

1007 HR = 0.43 (95% CI: 0.35-0.54)
] Log rank P value=1.4x 1015
805 EVE + EXE: 6.9 months
E PBO + EXE: 2.8 months
60
407
20
0-

N L N O Y O A O
0 6 12 18 24 30 36 42 48 54 60 66 72 78

No. of Patients Still at Risk: Time (weeks)

Everolimus 485 398 294 212 144 108 75 51 34 18 8 3
Placebo 239 177 109 70 36 26 16 14 9 4 3 1

Presented by J. Baselga at the 2011 European Multidisciplinary Cancer Congress (ECCO/ESMO), September 26, 2011. Abstract: 9LBA.



Luminal B.C.

Neoadjuvant results with Everolimus :

* Are In line with results obtained in advanced BC
particularly the Ki67 proliferative response

« Should predict the success of mtor inhibitors
In combination with endocrine therapy in the
adjuvant setting



Results obtained with dual HER2 blockade alone
or with chemotherapy

[|
100
%
80
pPCcR
rates
62-66%0
60
50%
40
Dual HER2
blockade
20| 17% +
Dual HER2 taxane
blockade alone

Based on NeoSphere, NeoAltto, NSABP-B41, Tryphaena



