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Overview

1 New mechanisms of Trastuzumab and
Lapatinib Resistance

1 New Therapies and Combinations



New Mechanisms of Resistance



Mechanisms of Action and
Biological Significance of HER?2
Mutations in HER2-
Overexpressing Breast Cancer

Delphine R. Boulbes, Quanri Jin, Stefan T. Arold,
John E. Ladbury, Dihua Yu, Francisco J. Esteva

Department of Breast Medical Oncology
MD Anderson Cancer Center



Background

» The her2 gene is amplified in 20% of invasive breast
cancers

» Her2 amplification is a predictive marker of response to
trastuzumab and lapatinib therapy

» Response to trastuzumab and lapatinib is heterogeneous

*» 15-20% of patients with early-stage breast cancer
develop metastatic disease despite adjuvant
trastuzumab

*» Most patients with HER2 positive metastatic breast
cancer develop progressive disease and die despite
trastuzumab- and lapatinib-based therapy



Background

» |dentification of molecular mechanisms of resistance
to HER2-targeted therapy Is an area of active
Investigation

» EGFR and HER?2 mutations are predictive of response
to tyrosine kinase inhibitors in lung cancer cells

> Limited data on her2 mutations in breast cancer

Hypothesis: mutations in the her2 kinase domain
predict response to targeted therapy in HER2-
positive breast cancers




/8 HER2-positive primary invasive breast cancers from
patients who subsequently received trastuzumab for
metastatic disease

|

Sequenced kinase domain of her2 using the Sanger method

|

Identified 3 mutations: D808N, V794M, L726F
(each mutation on a different tumor)



Localization of HER2 mutations
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L726F is located at
the entrance of the
ATP binding cleft.

V794M is at the

interface between
‘activator’ and

'acceptor’ molecules.

D808N is close to
nucleotide binding site.




Methods (Cont.)

« Site-directed mutagenesis

Cell Lines

- MCF10A: non-tumorigenic

- MDA-MB-175: HER2 overexpressed

- SKBR3 and BT474: Her2 gene amplified

Anchorage-independent growth (soft-agar)
« Mammosphere formation
 Invasion assay (matrigel)

« Cell survival during drug incubation



L726F & V794M show a dramatic lack of phosphorylation
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Impaired Cellular Localization of the L726F mutant in Primary
Breast Cancer Tissue

» Y1248 altered phosphorylation status has been shown to be involved in intracellular
localization (Ramsauer VP et al., J Biol Chem 278, 30142-7)

MCF10A MDA-MB-175 Primary Tumor




L726F mutation confers lapatinib resistance

MDA-MB-175 SKBR3 BT474-M1
120 120 120
_ 100J ——pLWX e N S x| = 100J ——pLVX
% 80 ¢ X _ B WT g 80 1 - e WT % 80 \k — = WT
3 60 \ — 3 L726F| 8 60 L. L726F| S 60 N s L726F
:\g 40 \\&& I § 40 N\@ ;\; 40 \!]k'—_; =3 ~
20 —— 20 28 =
0 r r r r : \ T T T T T 1
0 T T T T T 1
0 005 01 025 05 1 15 0 005 01 025 05 1 15 0 005 01 025 05 1 15
lapatinib (uM) lapatinib (uM) lapatinib (UM)
Colony formation in soft-agar treated with
Lapatinib 0.1uM MDA-MB-175 SKBR3
© ek s ~N ~
g 100 **k%*
c X *EF - — -
8 80 - Iapatlnlb (H'M) 0 .01 .025.05 .1 25 5 1 0 .01 .025.05 .1 .25 5 1
| -
9 Z;g | P-Erk1/2 WT | = - —— - - ——
% 50 B pLVX
Bl S G G — — — — —)
g 40 | L mWT P-Erk1/2 L720F | cm e c— - a— _—
c 3 —
5 5 || |DL726F p-308Akt WT | == == == == VPPees
©
10 —
L N __ui I P-308AKt L726F | T s s e = T ey om
BT474-M1 SKBR3 MDA-MB-175




L726F interferes with binding of lapatinib to HER-2

& Models based on
EGFR / ErbB-1in
5\ complex with Lapatinib

L726F location at the entrance of the ATP binding cleft probably hamper
binding of lapatinib and similar drugs.



Conclusions

> All three HER2 kinase mutations are assoclated
with aggressive phenotypes

R

»» D808N: promotes anchorage independence, invasion and
Impairs formation of normal acini

» V794M: promotes invasion and mammosphere formation
and impairs formation of normal acini

»» L726F: promotes invasion and mammosphere formation
and impairs formation of normal acini

» L726F mutation confers resistance to lapatinib in
HER2-Overexpressing breast cancer cell lines
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Predictive Relevance of Biomarkers
Downstream of HER2 Not Proven

Ligands

ErbB2/HER2

ErbB1/EGFR
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PIK3CA mutation
AKT activation
Loss of PTEN

Influence on efficacy of
anti-HER2 therapy?

Cell proliferation




Effect of PTEN Loss/PIK3CA Mutations on
Lapatinib Efficacy

Articles
Spector et al, 2008

Toi et al, 2009

Chang et al, 2011

Xu et al, 2011

Hu et al, 2011

Baselga et al, 2008

Slamon et al, 2010

Study
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HER2+ IBC

HER2+ MBC

HER2+
BC/HER2+ cell
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HER2+ MBC

HER2+ BC cell
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HER2+ BC cell
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o No impact on Lap efficacy
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Biomarker Study Aim

Evaluate the predictive and prognostic value of
PIK3CA mutations or PTEN loss in HER2+
metastatic breast cancer patients receiving first-
line treatment with paclitaxel alone or In
combination with lapatinib.



EGF104535 Study Schema

Pac Treatment Period
80 mg/m? IV (until disease progression, death,
3/4 weekly + unacceptable toxicity,
Lap 1500 mg or patient withdrawal)

oral, once daily >
e, Survival
Follow-Up
Phase

Key Inclusion

—HER2 FISH+

—No prior treatment
for MBC

— Stage IV

Stratification

— ER/PgR+ and/or Pac Open-Label

ER/PgR- 80 mg/m? IV Extension Phase
— Any visceral site 3/4 weekly + Lap monotherapy

or nonvisceral Plac oral, available to patients

only once daily following disease
(n=222) progression

MN—-=S00Z>» X

Efficacy assessments: every 8 weeks
Safety assessments: every 4 and 8 weeks
Laboratory assessments: weekly

Primary endpoint OS

Secondary endpoints PFS, ORR, CBR, biomarker assessment, safety
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Primary Endpoint: OS

(ITT Population)

Lap + Pac
(n=222)

Plac + Pac
(n=222)

Died from any cause, n (%)

120 (54)

143 (64)

Median, months (95% Cl)

27.8 (23.2,32.2)

20.5 (17.9, 24.3)

Pike estimator of the HR (95% Cl)

0.74 (0.58, 0.94)

Stratified LR 2-sided P value

0.0124

Patients at Risk

Lap + Pac 222
Plac + Pac 222

15 20 25 30

Time Since Randomization (Months)

153 13 79 o4
139 97 63 45

38
Ky




Secondary Efficacy Endpoints
(ITT Population)

Median PFS (95% CI), months 9.7 (9.2, 11.1) 6.5 (5.5, 7.3)
HR (95% CI) 0.52 (0.42, 0.64)

Stratified LR P value <0.0001

ORR,2 n (%) 154 (69) 110 (50)
Odds ratio (95% CI) 2.30 (1.54, 3.47)

P value <0.0001

CBR,? n (%) 166 (75) 124 (56)
Odds ratio (95% CI) 2.34 (1.54, 3.58)

P value <0.0001




PIK3CA Mutations:
Prognostic of Worse Survival Outcome

PIK3CA Mutation | PIK3CA Wildtype

(n=65) (n=106)
Died from any cause, n (%) 43 (66) 60 (57)
Median, months (95% CI) 15.0 (10.6, 19.4) | 29.3 (18.7, 35.7)
HR (95% Cl) 1.87 (1.22, 2.89)

Log-rank 2-sided P value 0.0011
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20 25 30 35

Time Since Randomization (Months)

Patients at Risk

PIK3CA Mutation 65 58 17
PIK3CA Wildtype 106 105 53

= PTEN expression was not prognostic in this population, P>0.47




Effect of PIK3CA Mutations on Lapatinib Efficacy
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Patients at Risk

Lap + Pac
Plac + Pac

Lap + Pac Plac + Pac
(n=29) (n=36)

Median 0S, 15.0 14.8
months (95% Cl) (9.7, NR) (10.4,19.5

HR (95% Cl) 0.79(0.43, 1.44)

0.4503

Log-rank P value

0

29
36

|
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27
31

I I I | I I | 1
10 15 20 25 30 35 40 45 50

Time Since Randomization (Months)

18 13 8 5
23 17 9 3 2 1

Cumulative Survival Probability

Patients at Risk

Lap + Pac
Plac + Pac

Lap + Pac Plac + Pac
(n=29) (n=36)

Median PFS, 7.4 6.2
months (95% Cl) | (6.5, 10.7) (3.8,7.7)

HR (95% ClI) 0.71(0.43,1.17)

0.172

Log-rank Pvalue

I | I I I 1
25 30 35 40 45 50

Time Since Randomization (Months)

29 22 10
36 21 7

"|n the PIK3CA wild-type subgroup, treatment with Lap+Pac reduced the risk of
progression compared with Pac alone (n=106; HR=0.44; 95% CI1=0.28, 0.69; P<0.0001);
OS was not significant (P>0.7)




Effect of PTEN Loss on Lapatinib Efficacy

Lap + Pac Plac + Pac Lap + Pac Plac + Pac
(n=104) (n=101) (n=104) (n=101)
Median 0S, 29.0 20.6 Median PFS, 10.9 5.8
months (95% CI) (24.0, 37.0) (17.0, 28.0) months (95% Cl) (9.2,12.8) (5.4,7.3)

HR (95% CI) 0.69 (0.48, 0.98) HR (95% Cl) 0.50 (0.36, 0.67)

Log rank P value 0.039 Log rank Pvalue <0.0001

Cumulative Survival Probability
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Time Since Randomization (Months) Time Since Randomization (Months)
Patients at Risk Patients at Risk

Lap+Pac 104 104 95 75 58 37 26 19 8 Lap+Pac 104 89 52 28
Plac+Pac 101 93 79 63 49 30 24 17 9 Plac+Pac 101 60 18 8

* In both PTEN subgroups, patients treated with Lap+Pac had significant improvement
in PFS in compared with Pac alone (P <0.05)




Summary and Conclusions

1 In a randomized phase Il study with prospective tumor
sample collection
— Prevalence of PIK3CA mutations was consistent with other reports
(30.1%, reported ~25%)
— Prevalence of PTEN IHC 0 cases was lower than reported
(12.4%, reported ~30%-40%)
1 PIK3CA mutation

— PIK3CA mutations were significantly associated with worse survival in
this HER2+ breast cancer population

— Atrend in PFS improvement was observed in the PIK3CA mutation
subgroup with the addition of lapatinib

1 Loss of PTEN
— OS was significantly improved in the PTEN loss group with addition of
lapatinib
— PFS was significantly improved in patients treated with Lap+Pac
regardless of PTEN status



New Therapies and
Combinations
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Targeting cancer with a novel anti-HERS3 antibody

An anti-HERS3 antibody that stabilizes the inactive conformation inhibits both
HERZ2 and ligand driven tumor growth.

Andy Garner
SABCS 2011
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HERS3 is a key signaling node in HER2+ cancer

= HERS is activated by ligands
such as Neuregulin (NRG)

= HER2 preferentially dimerizes
with HER3 HER2

* In HER2+ cancer, assembly of
HER2/ HER3 heterodimers is
ligand-independent

* Persistent HERS3 signaling is a
common mechanism of

. ¥ N
therapeutic resistance -
TORC2RE AKT 18
v

Therapeutic Hypothesis

Targeting ligand-independent HER3
signaling will improve the activity of v
trastuzumab in HER24+ cancer m

i
(') NOVARTIS




Targeting the HER2/ HER3 oncogenic signaling complex
Goal: Inhibition of ligand-independent HERS3 signaling

Ligand blocking antibodies do not inhibit HER2/ HER3 driven growth

20009 BT474

PBS
— MM-121 (30mg/kg, g2d)

14300 =

!

il 20 40 &0
Days post first dose

MNovartis Approach: Target ligand-independent HERS signaling
el

. Antigens < ﬂ

. Hybridoma
Screening (Humanization)

A

HERZ driven Ligand driven
Signaling/ Proliferation Signaling/ Proliferation
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Schoeberl, Canc Res (2010)
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The identification of dual-blocking HER3 antibodies

Ligand-independent signaling/ growth Ligand-dependent signaling/ growth
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Relative growth inhibition Relative growth inhibition

HER3 SET Kg (nM)
Cyno Mouse Rat
a-HER3 . 0.043 0.037 0.057

Conclusion:
= Family 15 antibodies uniquely target multiple mechanisms of HER3 activation
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Can a HERS3 antibody inhibit HERS3 signaling in vivo?
Single dose (20mg/kg) pharmacodynamic study

Ligand-independent Ligand-dependent

(BT474, HERZ amp) HERZ (BxPC3) ?&““
| - | =1

Control a-HER3 _ Control a-HER3

—_—

Gnr.ﬂml a-HER3 Gﬂ,:,trm a-HEE?3

Conclusion:
» a-HER3 inhibits HER2 & NRG driven HER3 signaling in vivo

|
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Saxena, Li, Chen




HER2/ HER3 combinations are efficacious in vivo

HERZ amplified (BT474/ NSG mice)
Compromised ADCC
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Conclusions:
» HER3 antibodies can combine with trastuzumab to improve efficacy in
trastuzumab resistant models




Summary

HERZ2 driven EGFR driven
{Ligand- independant) (Ligand- dependant)

HEF‘E HEHE\‘\ (-f HER3 EGFR \')
LI

a- HEHE Herceptin/ a-HER3 Erbit
PI3Ki
'!Fﬁ’ *P#*

Breast Colorectal
Gastric HNSCC

a-HER3 mAb: Pancreatic

» Stabilizes the inactive conformation of HER3

+ Targets both HER2 & NRG driven HER3 activation
» First anti-HER3 mAb to demonstrate efficacy in HERZ amplified models

* Active in combination with trastuzumab and PI3Ki

a-HER3 mAb exhibits a unique profile and will shortly enter the clinic
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AVEREL, arandomized phase lll trial to
evaluate bevacizumab in combination with
trastuzumab + docetaxel as first-line therapy
for HER2-positive locally recurrent/
metastatic breast cancer
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Hospital de Cancer de Barretos, Barretos, Brazil; °University Hospital of Udine, Udine, Italy;
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St Petersburg, Russian Federation



Background

 Strong preclinical rationale for combining trastuzumab (H)
and bevacizumab (BEV):

— VEGF expression is positively regulated by HER212
— VEGEF levels correlate with HER2 overexpression34
— H and BEV are synergistic in in vivo models®

* Single-arm phase |l studies of H + BEV (+ chemotherapy)
in LR/mBC showed encouraging activity®’

LR/mBC = locally recurrent/metastatic breast cancer; VEGF = vascular endothelial growth factor

1. Klos et al. Cancer Res 2008; 2. Loureiro et al. Biochem Biophys Res Commun 2005; 3. Yang et al. Cancer 2002
4. Konecny et al. Clin Cancer Res 2004; 5. Pegram et al. SABCS 2004; 6. Hurvitz et al. SABCS 2009; 7. Tjulandin et al. ASCO 2011



Study schema

H: 8—6 mg/kg
Previously untreated DOC: 100 mg/m?
HER2-positive LR/mBC both g3w

Centrally confirmed IHC 3+ or
IHC 2+ and FISH/CISH+
Measurable or evaluable disease
ECOG PS 0/1

No CNS metastases

H: 8—6 mg/kg
DOC: 100 mg/m?
BEV: 15 mg/kg

Stratification variables all g3w

 Prior (neo)adjuvant taxane (yes vs no
[no chemotherapy/relapse <12 months vs
=12 months since last chemotherapy])

« Adjuvant H (yes vs no)
« ER/PgR status (positive vs negative)
» Measurable disease (yes vs no)

« H and BEV continued to PD or
unacceptable toxicity

« DOC given until PD or unacceptable
toxicity (planned minimum of 6 cycles)

CISH = chromogenic in situ hybridization; DOC = docetaxel; ECOG PS = Eastern Cooperative Oncology Group performance status;
ER = estrogen receptor; FISH = fluorescence in situ hybridization; IHC = immunohistochemistry; PD = progressive disease;
PgR = progesterone receptor



Study endpoints

« Primary: Investigator-assessed PFS

« Secondary:

— Efficacy (OS, ORR [RECIST v1.0], duration of
response, time to treatment failure)

— Safety (NCI CTCAE v3.0)
— Quality of life (FACT-B)

« Exploratory:

— |IRC-assessed PFS (for US regulatory purposes)

— Translational research (participation optional;
blood and tumor biomarker assessment)

IRC = Independent Review Committee; ORR = objective response rate; OS = overall survival; PFS = progression-free survival



Investigator-assessed PFS (unstratified?)

1.0 H+ DOC
(n=208)
Events, n (%) 154 (74.0) 153 (70.8)
» Median PFS, months 13.7 16.5
0.8- (95% CI) (11.4-16.3) (14.1-19.1)
E HR, unstratified 0.82
% ) (95% CI) (0.65-1.02)
8 0.6- Log-rank p-value 0.0775
o
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E 04 = I I
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LL] 1
11
0.2 11
I I /// A
11 )
13.7] |
OO | | | | | | | | |
0 6 12 18 24 30 36 42 48 o4
Time (months)
No. at risk: 208 173 106 65 38 18 10 5 1 0

aPrimary analysis per protocol



IRC-assessed PFS?
(stratified, censored for non-protocol therapy)

10 =t i H+ DOC
/ (n=208)
Events, n (%) 114 (54.8) 111 (51.4)
Median PFS, months 13.9 16.8
0.8 / (95% ClI) (11.2-16.7) (14.1-19.5)
= / HR, stratified 0.72
2 (95% CI) (0.54-0.94)
g 0.6- Log-rank p-value 0.0162
S
L I
O
T _ [
E 0.4 I
b I I
L] I I
| | /1 /
0.2 | | A A
I I
I I / / /
13.9]
OO | | | | | | | |
0 6 12 18 24 30 36 42 48
Time (months)
No. at risk: 208 149 75 39 24 14 7 2 1

aPrespecified in the statistical analysis plan for US regulatory purposes



Objective response rates?

Investigator assessed IRC assessed
10.6%
100 - 4.4% 100 - -
p=0.3492 p=0.0265
90 - | | 90 - | |
80 - . 74.3% 80 - 76.5%
70 - =7 70 - 65.9%
e 60 -
(2}
55 - 50 -
":'_ PR _ PR
4G 68.9% 40 75.4%
30 - 30 -
20 A 20 -
CR
10 - 10 A 1.1%
0 . CI? -_‘ O - T L_‘
H+ DOC H + DOC + BEV H+ DOC H + DOC + BEV

(n=176) (n=183) (n=176) (n=183)

apatients with measurable disease at baseline



Exploratory biomarker study
* In HER2-negative LR/mBC (AVADO):

— High baseline plasma VEGF-A levels were associated with poorer
prognosis in the control (DOC monotherapy) arm?

— Patients with high baseline plasma VEGF-A levels derived a
more pronounced PFS improvement from BEV in combination
with DOC than those with low plasma VEGF-A levels!

* In AVEREL, an exploratory analysis of PFS according to
baseline plasma VEGF-A levels was conducted

1. Miles et al. SABCS 2010



PFS according to baseline plasma VEGF-A

1.07

0.8

0.6

0.4-

Estimated probability

0.2 1

H + DOC low VEGF-A (n=45)
— H + DOC high VEGF-A (n=37)

Plasma

VEGF-A (95% CI)

H + DOC + BEV low VEGF-A (n=36)
H + DOC + BEV high VEGF-A (n=43)

H+ DOC
better

<median 0.83 (0.50-1.36)

> median 0.70 (0.43-1.14)

———— = ——r _i

0.0

Time (months)

54



Conclusions

 AVEREL demonstrated longer median PFS when BEV was
combined with H + DOC in patients with HER2-positive LR/mBC

— Investigator-assessed PFS (primary endpoint) HR 0.82
(p=0.0775)

— |IRC-assessed PFS HR 0.72 (p=0.0162)
* No difference in OS (immature data)

* No new safety signals were observed



Perspectives

* In AVEREL, exploratory analyses of plasma VEGF-A suggest
a potentially predictive effect (greater benefit with high
VEGF-A levels), consistent with observations in
HER2-negative LR/mBC

— Global biomarker study GO25632 (MERIDIAN) is planned:
BEV + paclitaxel with stratification by plasma VEGF-A level

 The BETH adjuvant trial will provide further data on BEV in
patients with HER2-positive breast cancer
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A Phase 2, Randomized, Open-label Study of
Neratinib (HKI-272) Versus Lapatinib Plus
Capecitabine for 2nd/3rd-line Treatment of HER2+
Locally Advanced or Metastatic Breast Cancer
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Institute Hospital of JFCR, Tokyo, Japan; *National Cancer Center, Goyang, Korea; €National
Institute of Oncology, Budapest, Hungary; “Asan Medical Center, Seoul, Korea: 8Pfizer Global
Research and Development, Paris, France; *Pfizer Inc, Cambridge, MA, USA; 10 Jules Bordet
Institute, Brussels, Belgium.

*This author was employed at Pfizer during the conduct of this study, but has since become
employed at another company.
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Background

e Neratinib is an orally active, irreversible pan-ErbB receptor
tyrosine kinase inhibitor with activity against HER1, -2, and -4

e As a single agent, neratinib showed clinical activity in
patients with advanced and metastatic HER2+ breast
cancer (BC)

— In trastuzumab-naive patients, the objective response rate
(ORR) was 56% and the median progression-free survival
(PFS) was 39.6 weeks

— In pretreated patients, the ORR was 24%, and the median
PFS was 22.3 weeks?

— The most common adverse event was diarrhea

1. Wong KK, etal. Clin Cancer Res. 2009;15(72552-2558.

2_Burstein HJ, et al. J Clin Oncol. 2010;28(8):1301-1307.
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Study Design (cont)

Randomization iz siratified bazed on geographical regions.

e Patients were randomized 1:1 to neratinibor L+ C
— Neratinib was administered orally at 240 mg/day continuously

— L 1,250 mg/day was administered orally continuously;
C 2,000 mg/m? was administered orally on Days 1 to 14 of each
21-day cycle

i ]
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Incidences of Diarrhea and PPE:
Safety Population

Neratinib L+C
Grade1/2 j  Grade 1/2 g

P=0.002 Grade 3/4 Grade 3/4 B
100 7 85% all grades 100 P <0.001
_ 28% grade 3/4 '
£ 80 - 68% all grades X807 65% all grades
E 10% grade 3/4 w 14% grade 3/4
& 60 - 0. 60 -
= S
£ k-
® o 2 40 -
g g
2 s
S 20 - 20 - 5% all grades
0% grade 3/4
0 T 0 -
Neratinib L+C Neratinib L+C
n =116 n=115 n=116 n=115

PPE, palmar-plantar erythrodysesthesia syndrome; L, lapatinib; C, capecitabine.
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PFS: ITT Population

1004 Neratinib

= —L+C

— BD_

2 70-

& 60-

o 50 4

;'f; 40

s 301

o 20-

o 10 -

D-I 1 1 1 1 1 1
0 5 10 15 20 25 30
Time since randomization (mo)
n Median PFS 95% CI P value

Neratinib 117 4.5 mo 3.1-5.7 mo 0.231
L+C 116 6.8 mo 5.9-8.2 mo ]

L, lapatinib; C, capecitabine; PFS, progression-free survival; Cl, confidence interval_
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Overall Survival: ITT Population

100 4= Neratinib

= 90- —L+C

X 80-

7)) i

o) 0

5 607

2 207

5

8 307

° 204

O 40-

ﬂ | 1 | | | 1 |
0 5 10 15 20 25 30
Time since randomization (mo)
n Median OS 95% CI P value

Neratinib 117 19.7 mo 18.2 mo—NE 0.280
L+C 116 23.6 mo 18.0 mo—-NE )

L, lapatinib; C, capecitabine; OS, overall survival; Cl, confidence interval; NE, not estimable.
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Conclusions

e Neratinib did not demonstrate non-inferiority versus
L + C in terms of PFS

e The median PFS was numerically, but not

statistically, superior in L + C (4.5 mo for neratinib vs
6.8 mo for L + C)

e In addition, the antitumor activity of neratinib
monotherapy in heavily pretreated patients with
advanced or metastatic HER2+ BC was robust (ORR
of 29%) and consistent with results from the
preceding single-arm trial’

1. Bursiein HJ, et al. J Clin Oncol. 2010;28(8):1301-1307.
|
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Introduction

« Trastuzumab-based therapy improves progression-free and
overall survival in HER2-positive MBC.! However, disease
progression still occurs in a majority of patients?

« Pertuzumab is a humanized monoclonal antibody and HER2
dimerization inhibitor that binds HER2 at a different epitope from
trastuzumab?

« Phase Il trials in patients with HER2-positive breast cancer have
shown improved activity, and a good safety profile with
pertuzumab-trastuzumab-based therapy+»

1. Slamon et al. N Engl J Med 2001; 2. Nahta and Esteva Oncogene 2007;
HER2, human epidermal growth factor receptor 2; 3. Franklin et al. Cancer Cell 2004; 4. Baselga et al. J Clin Oncol 2010;
MBC, metastatic breast cancer 5. Gianni et al. Lancet Oncol 2011
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Pertuzumab and trastuzumab have complementary
mechanisms of action

Pertuzumab

HER1/3/4

. . . “ ’,l;//’,‘,,/’
e® 5Ly Dimerization e TR ], S8
‘q;\~\\ \‘\\ \\“0’ ) Q‘/ G ,;,/?’
0 e : domain T
" ,»*” Subdomain IVS 0 s

o® oY Vo 7 B
oYY LY S
\\\\\ . O ’ “ 2) ,,/(’

oY R
) . %
" Trastuzumab: Pertuzumab: %

* Inhibits ligand-dependent HER2
dimerization and signaling

* Activates ADCC

* Inhibits ligand-independent HER?2
signaling

 Activates ADCC
* Prevents HER2 ECD shedding

ADCC, antibody-dependent cell-mediated cytotoxicity; ECD, extracellular domain
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=406 Placebo + trastuzumab

—>
Docetaxel*
11 26 cycles recommended

Study design

(" Patients with )
HER2-positive MBC
centrally confirmed
- (N = 808) y,

Pertuzumab + trastuzumab

n=402 Docetaxel*
26 cycles recommended

« Randomization was stratified by geographic region and prior treatment
status (neo/adjuvant chemotherapy received or not)

« Study dosing q3w:
— Pertuzumab/Placebo: 840 mg loading dose, 420 mg maintenance

= Trastuzumab: 8 mg/kg loading dose, 6 mg/kg maintenance
= Docetaxel: 75 mg/m?, escalating to 100 mg/m? if tolerated
* <6 cycles allowed for unacceptable toxicity or PD; >6 cycles allowed at investigator discretion
MBC, metastatic breast cancer; PD, progressive disease

Copyrights for this presentation are held by the author/presenter. Contact them at JBASELGA@PARTNERS.ORG for permission to reprint and/or distribute. 68



Key patient eligibility criteria

« Centrally confirmed HER2-positive (IHC 3+ and/or FISH-positive;
ratio 22.0) locally recurrent, unresectable, or metastatic breast cancer

« Measurable and/or non-measurable disease
« No more than one hormonal regimen for MBC prior to randomization

* Prior (neo)adjuvant systemic breast cancer chemotherapy including
trastuzumab and/or taxanes allowed if followed by a disease-free
interval of 212 months

« LVEF 250% at baseline; no history of CHF or LVEF decline to <50%
during or after prior trastuzumab therapy

CHF, congestive heart failure; FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; LVEF, left ventricular ejection fraction;
MBC, metastatic breast cancer
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Prior therapy for breast cancer

Placebo Pertuzumab
+ trastuzumab  + trastuzumab
+ docetaxel + docetaxel
(n = 406) (n =402)
Prior (neo)adjuvant chemotherapy, n (%)
Yes 192 (47.3) 184 (45.8)
No 214 (52.7) 218 (54.2)
Components of (neo)adjuvant therapy*, n (%)
Anthracycline 164 (40.4) 150 (37.3)
Hormones 97 (23.9) 106 (26.4)
Taxane 94 (23.2) 91 (22.6)
Trastuzumab 41 (10.1) 47 (11.7)

* Numbers add up to more than 100% because patients could have received more than one therapy
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Efficacy results
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Primary endpoint: Independently assessed PFS
n =433 PFS events

100 —— Ptz + T + D: median 18.5 months
S g - _ A = 6.1 months
S — Pla+ T+ D: median 12.4 months
T 80 -
=
> 70 -
>
n 60 =
(D)
O 50 o
= 40 -
5 HR = 0.62
@ 309 95% CI 0.51-0.75
L 20+ p<0.0001
(@))
© 10
o
0 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40
st sl Time (months)
Ptz+T+D 402 345 267 139 83 32 10 0 0
Pla+ T+ D 406 311 209 93 42 17 7 0] 0]

Stratified by prior treatment status and region

D, docetaxel; PFS, progression-free survival; Pla, placebo; Ptz, pertuzumab; T, trastuzumab
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Independently and investigator-assessed PFS

Independent assessment Pl = Bliez
100 =fse, P 95% Cl, 0.51—0.75; p<0.0001
E\O/ . Investigator assessment Pl = BEs
= e g 95% Cl, 0.54—0.78; p<0.0001
>
S 70-
>
n 60 =
()
O 50 -
c 40 -
©
n 30 -
(7))
O 204
o
© 10+
& -
0 T | | ] T T T | Time
0] 5 10 15 20 25 30 35 40 (months)

Pertuzumab + T+ D

Placebo + T + D

Placebo + T + D

Pertuzumab + T+ D

]- Independently assessed

]- Investigator-assessed

D, docetaxel; PFS, progression-free survival; T, trastuzumab
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Independently assessed PFS in predefined subgroups

Favors Favors

pertuzumab placebo n HR  95% Cl
All - —— 808 0.63  0.52-0.76
Prior (neo)adjuvant chemotherapy Y':g . —— g% 82? 822‘82%
Europe — e 306 0.72 0.53-0.97
Redi North America = - 135 0.51 0.31-0.84
egion South America = _ 114 0.46 0.27-0.78
Asia — S mmm 253 0.68 0.48-0.95
<65 years — —f— 681  0.65 0.53-0.80
A 265 years — = 127 0.52 0.31-0.86
ge group <75years — —— 789 064  0.53-0.78
275 years — = 19 0.55 0.12-2.54
White = —{— 480 0.62 0.49-0.80
e Black — - 30 0.64 0.23-1.79
Asian — S 261 0.68 0.49-0.95
Other — - 37 0.39 0.13-1.18
. Visceral disease — et 630 0.55 0.45-0.68
Disease type Non-visceral disease — = 178 096  0.61-1.52
Positive = e | 388 0.72 0.55-0.95
ER/PgR status Negative — L 408 0.55 0.42-0.72

Unknown = 12 -
IHC 3+ — —y— 721 0.60 0.49-0.74
HERZ status FISH-positive — —— 767 064  0.53-0.78

| | | |
0] 0.2 0.4 0.6 1

Unstratified analyses

ER, estrogen receptor; IHC, immunohistochemistry; FISH, fluorescence in situ hybridization; PgR, progesterone receptor;
PFS, progression-free survival



Independently assessed PFS by prior trastuzumab
therapy in patients with (neo)adjuvant therapy

Placebo Pertuzumab

+ trastuzumab + trastuzumab Hazard ratio

+ docetaxel + docetaxel (&)

Median PFS, months Median PFS, months

Prior (neo)adjuvant 0.62
trastuzumab treatment 10.4 16.9 (© 35'_1 07)

(n = 88) ' '

No prior (neo)adjuvant 0.60
trastuzumab treatment 12.6 21.6 (© 43'_0 83)

(n = 288) ' '

PFS, progression-free survival
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Independently reviewed objective response
In patients with measurable disease at baseline

Placebo Pertuzumab
+ trastuzumab + trastuzumab
+ docetaxel + docetaxel
(n = 336) (n = 343)
Objective response rate, n (%) 233 (69.3) 275 (80.2)
Complete response rate, n (%) 14 (4.2) 19 (5.5)
Partial response rate, n (%) 219 (65.2) 256 (74.6)
p = 0.0011*
Stable disease, n (%) 70 (20.8) 50 (14.6)
Progressive disease, n (%) 28 (8.3) 13 (3.8)
Unable to assess or no assessment, 5 (1.5) 5 (1.5)

n (%)

* The statistical test result is deemed exploratory
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Overall survival: Predefined interim analysis
Median follow-up: 19.3 months, n = 165 OS events

100 -
90 -
/o\ 80 =
S
— 7 HR = 0.64*
= 60 95% CI1 0.47-0.88
Z 50 - p = 0.0053*
7p)
— 40 =
©
o 30 -
> — .
& 20 - Ptz + T + D: 69 events
104 — Pla+ T+ D: 96 events
0 | | | | | | | | |
0] 5 10 15 20 25 30 35 40 45
o at risk Time (months)
Pertuzumab + T+ D 402 387 367 251 161 87 31 4 0 0
Placebo+T+D 406 383 347 228 143 67 24 2 0 0

* The interim OS analysis did not cross the pre-specified O’Brien-Fleming stopping boundary (HR 0.603; p <0.0012)
D, docetaxel; OS, overall survival; Pla, placebo; Ptz, pertuzumab; T, trastuzumab
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Safety results
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Cardiac tolerability

Placebo Pertuzumab
+ trastuzumab + docetaxel + trastuzumab + docetaxel

(n = 397) (n = 407)

Investigator-assessed
) 1.8% 1.0%

symptomatic LVSD*
Independently adjudicated 0 0
symptomatic LVSD* 1.0% 1.0%
Fall in LVEF to <50% and by
210 percentage points from 6.6% 3.8%

baseline

* LVSD was defined as NYHA class IlI/IV

LVEF, left ventricular ejection fraction; LVSD, left ventricular systolic dysfunction
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Adverse events (all grades)
225% incidence or 25% difference between arms

Placebo Pertuzumab
+ trastuzumab + docetaxel + trastuzumab + docetaxel
Adverse event, n (%) (n =397) (n =407)
Diarrhea 184 (46.3) 272 (66.8)
Alopecia 240 (60.5) 248 (60.9)
Neutropenia 197 (49.6) 215 (52.8)
Nausea 165 (41.6) 172 (42.3)
Fatigue 146 (36.8) 153 (37.6)
Rash 96 (24.2) 137 (33.7)
Decreased appetite 105 (26.4) 119 (29.2)
Mucosal inflammation 79 (19.9) 113 (27.8)
Asthenia 120 (30.2) 106 (26.0)
Peripheral edema 119 (30.0) 94 (23.1)
Constipation 99 (24.9) 61 (15.0)
Febrile neutropenia 30 (7.6) 56 (13.8)
Dry skin 17 (4.3) 43 (10.6)
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Summary and conclusions

« CLEOPATRA met its primary endpoint and demonstrated a
statistically significant and clinically meaningful improvement in PFS
(HR = 0.62) in patients with HER2-positive MBC

— Median PFS increased by 6.1 months from 12.4 to 18.5 months

— The PFS improvement was consistent across subgroups and
supported by the secondary endpoints of ORR and OS (immature)

« The combination of pertuzumab and trastuzumab plus docetaxel
Increased rates of diarrhea, rash, mucosal inflammation, febrile
neutropenia, and dry skin

— These adverse events were primarily grades 1-2, manageable,
and occurred during docetaxel therapy

— There was no increase in cardiac adverse events or LVSD

 This new regimen may be practice-changing in HER2-positive
first-line MBC



Take Home Messages

1 New predictive markers of trastuzumab
and lapatinib response and resistance
have been defined- PI3K mutations and

P

EN loss.

1 New therapies should become rapidly
available

— Ab to HERS3
— Neratinib

— Pertuzumab
— DM-1



