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Outline

Standard therapy for NSCLC
Targeted therapy

*EGFR
e Anti-angiogenic agents

Molecular markers

Evolution of Therapy for Advanced NSCLC

1980s

» Cisplatin-based combinations were proven superior to
supportive care alone

Early 1990s

e Comparison of platinum-based doublets yields
comparable survival outcomes

Late 1990s
¢ Two drug combinations are better than monotherapy
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ECOG 1594: Treatment Schema

Arm A* Paclitaxel: 135 mg/m?, day 1
q3 wk Cisplatin: 75 mg/m?, day 2

Stage IlIB or IV
NSCLC patients

Arm B Cisplatin: 100 mg/m?, day 1

Stratified by: ke
q4 wk Gemcitabine: 1000 mg/m?, days 1, 8, 15

« Extent of disease
*PS

* Weight loss.

* Brain metastases

Arm C Docetaxel: 75 mg/m?, day 1
q3wk Cisplatin: 75 mg/m?, day 1

mMN—-—Z2002>»>

Arm D Paclitaxel: 225 mg/m?, day 1
q3wk Carboplatin: AUC=6, day 1

*Control arm.
Schiller JH, et al. N Eng J Med 2002;346:92-98.

ECOG 1594 : Survival

Survival by Treatment Group
AH Randomized Cases
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Schiller JH, et al. N Eng J Med 2002;346:92-98.

Systemic Therapy For Lung Cancer

Randomized clinical trials have established a role

for systemic therapy for all stages of NSCLC

* Robust survival benefit in early stage NSCLC (adjuvant
therapy)

* Enhancement of efficacy of radiation for surgically
unresectable disease

* Modest survival and QOL benefit in advanced stage
disease

Efficacy plateau with systemic chemotherapy in
both advanced and relapsed NSCLC
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Targeted Agents in NSCLC:
Current Knowledge

EGFR: Oncogene addicted tumors stand to benefit

the most with EGFR inhibitors

* Mutations, rather than gene copy number or protein
expression is indicative of pathway addiction

e Combination with chemotherapy is associated with
modest benefit (mAB)

VEGF MoAb: Improves efficacy of chemotherapy,

only to be used in selected clinical subsets of

patients

Clear need to explore new targets

IPASS Study

Gefitinib
Advanced NSCLC
Never/Light Smoker

Adenocarcinoma
No Prior Chemotherapy Carboplatin

Paclitaxel

Mok TS, et al. N Engl J Med 2009; 361:947-957.

PFS by Mutation Status
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Mok TS, et al. N Engl J Med 2009; 361:947-957.
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IPASS: Response Rates

ORR (RECIST) in ITT Population ORR in Patients With an EGFR Mutation

Gefitinib Gefitinib
= Carboplatin/paclitaxel = Carboplatin/paclitaxel
HR=1.59; P=0.0001

43.0%

Gefitinib Carboplatin/ N=132 N=129 N=91 N=85
(N=609) Paclitaxel
(N=608)

Mutation Mutation
Negative

RECIST=Response Evaluation Criteria in Solid Tumors.

Mok TS, et al. N Engl J Med 2009; 361:947-957.

IPASS: OS by EGFR Mutation Status

EGFR Mutation Positive EGFR Mutation Negative

Gefitinib (N=132) Gefitinib (N=91)
— Carboplatin/paclitaxel (N=129) 1.09: — Carboplatin/pacitaxel (N=85)

-y
HR (95% C1)=1.38 (0.92-2.09)
No. events gefitinib, 52 (57.1%)
ILND. events C/P, 42 (49.4%)

HR (95% C1)=0.78 (0.50-1.20)
No. events g 38 (28.8%)
No. events C/P, 43 (33.3%)

8 12 16 20 24 28 8 12 16 20 24 28
Time (Months) Time (Months)

* Cox analysis with covariates « ITT population
* HR<1implies a lower risk of death on * Post hoc analysis of OS by EGFR
gefitinib mutation status

Mok TS, et al. N Engl J Med 2009; 361:947-957.

First-SIGNAL: Phase Il Trial of Gefitinib vs.
Cisplatin/Gemcitabine in Selected Patients With
Advanced NSCLC

Never smoker* with
adenocarcinoma
histology

PS0-2

Stage llIB or IV
chemotherapy-naive
NSCLC

Cisplatin (80 mg/m?) d1
+

Gemcitabine (1250 mg/m?) d1,8
q3w, 9 cycles
N=313 N=150

mN-Z2002>»=

Primary endpoint: OS
Exploratory: biomarkers — EGFR mutations and SNPs

*Never smoker=smoked <100 cigarettes in lifetime.

Lee IS, et al. 13th World Conference on Lung Cancer. August 1, 2009. Abstract PRS.4.




First-SIGNAL: OS and PFS

Overall Survival
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GP=gemcitabine/cisplatin.

Progression-Free Survival

01 - — 0

0 | e
< 064
5
z
£
8 049 \
2
& \
0.24
ol » p—

0 10 20 30 40 50

Time (Months)

Lee Js, et al. 13th World Conference on Lung Cancer. August 1, 2009. Abstract PRS.4.
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EGFR Mutation Positive

First-SIGNAL: PFS by Mutation Status
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Lee Js, et al. 13th World Conference on Lung Cancer. August 1, 2009. Abstract PRS.4.

First-SIGNAL: Safety Profile

CTC Grade 3/4 Gefitinib
AEs (N=159)

Cisplatin/
Gemcitabine
(N=150)

P Value
(Grade 1-4)
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Two grade 5 interstitial lung disease events observed in the gefitinib arm.
AlT=alanine aminotransferase; AST=aspartate aminotransferase.

Lee IS, et al. 13th World Conference on Lung Cancer. August 1, 2009. Abstract PRS.4.
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Comparison of Results From IPASS,
First-SIGNAL, and Rosell et al.

IPASS* First-SIGNAL Rosell et al
First-, sec

and third-line
erlotinib

*Ppreliminary analysis.

Mok TS, et al. N Engl J Med 2009;361:947-957; Lee IS, et al. 13th World Conference on Lung Cancer. August
1,2009. Abstract PRS.4; Rosel al. N Engl J Med 2009;361:958-967.

Optimal Use of EGFR Inhibitors

Molecular selection is a major determinant of
outcome with EGFR inhibitors

EGFR inhibition is superior to chemotherapy in
patients with mutated EGFR

Screening for EGFR mutation should be done if
EGFR inhibitors are considered for first line
therapy

Cisplatin / Vinorelbine (CV) + Cetuxima
Stage llIB / IV

Cisplatin 80 mg/m? day 1
Vinorelbine 25 mg/m? day 1, 8 If no PD,
Q3wk x 6 cycles cetuximab
Cetuximab 400 mg/m? day 1 then maintenance
250 mg/m? day 1 weekly

All histologic types

No prior chemotherapy or
EGFR therapy

EGFR IHC positive in > 1%
tumor cells

PS0-2

mN-Z00Z>3

Cisplatin 80 mg/m? day 1
Vinorelbine 25 mg/m? day 1, 8
Q3w x 6 cycles

Pirker R, et al. Lancet 2009;373:1525-1531.




Cisplatin / Vinorelbine (CV) + Cetuximab
Stage llIB / IV

1-year
Median 05 survival

== CT+Cetuximab (n = 557) 11.3 months

CT (n=568) 10.1 months

HR = 0.871 (95% Cl 0.762-0.996) P = 0.044

Months

P value = stratified log-rank test (2

Pirker R, et al. Lancet 2009;373:1525-1531.
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2 Studies of Cetuximab (CET) With Chemotherapy
in First-Line

BMS 099 FLEX
Carboplatin / taxane (CT) Cisplatin / vinorelbine (CV)
With or without CET With or without CET

n 338

RR(%) 17

PFS (mo) 4.2
8.4t

*Primary endpoint (by independent review), P = NS.
+
P
*P=0.012
Primary endpoint, 44.

Lynch T, et al. J Thorac Oncol. 2007;2(8 suppl):5340-5341; Lynch TJ, et al. J Thorac Oncol. 2008;3(4
suppl):5305; Pirker R, et al. Lancet. 2009;373:1525-1531.

KRAS Mutation Analysis: Overall Survival

FLEX Study

KRAS type
—_ CT+cetuximab (n = 161)
—_CT (n=159)

KRAS mutant
CT + cetuximab (n = 38)
37)

Overall Survival (%)

12 18 24 30 D

O’Byrne K, et al. J Clin Oncol. 2009;27(185). Abstract 8007.
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Impact of KRAS Mutation on Cetuximab
Effect in Advanced NSCLC

Post-hoc analysis of KRAS mutation, EGFR copy
number, and EGFR protein expression in phase Ill trials
of chemotherapy + cetuximab

FLEX

* 395 samples from 1125 patients

* KRAS mutation in 75 samples (19%)

¢ OS and PFS not different from KRAS wild type

BMS099

e 225 samples from 676 patients tested

* OS, PFS, and ORR not different from KRAS wild type

O’ By r netal HQlin Oncol. 2009;27(18S). Abstract 8007;
Ford S, et al. J Clin Oncol. 2009;27(18S). Abstract 8021.

SATURN S

Newly diagnosed stage I1IB / IV
1700 enrolled
Erlotinib
Tissue collected ’

— »
First-line doublet chemotherapy x 4 cycles

u CR, PR, SD

Cappuzzo F, et al. J Clin Oncol. 2009;27(18s). Abstract 8001

R
A
N
D
o
M
|
z
3

SATURN: PFS in ITT Population

Erlotinib Placebo
PFS at 12 wks (%) 53 40
PFS at 24 wks (%) 31 17

HR = 0.71 (0.62-0.82)
Log-rank P < 0.0001

PFS Probability

Erlotinib (n = 437)
— Placebo (n = 447)

16 24 32 40 48 56 64 72 80 88 96
Time (weeks)

Cappuzzo F, et al. J Clin Oncol. 2009;27(18s). Abstract 8001




4/12/2010

Molecular Markers for Anti-angiogenic
Agents

Anti-angiogenic Therapy

Approved anti-angiogenic agents in clinical use
* Bevacizumab*

 Sunitinib

 Sorafenib

* Pazopanib

* Only agent approved in lung cancer

Unique Aspects of Angiogenic Therapy

Lack of clear insights into mechanism(s) of anti-
cancer effects

Toxicity

¢ Hypertension

* Bleeding

e Proteinuria

Efficacy

« Difficulty in assessment of response

* Modest degree of benefit

* Improved PFS without survival benefit in certain settings
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Potential Biomarkers

VEGF
ICAM
Circulating endothelial cells
Genotyping studies
VEGF receptor phosphorylation
Proteomics

Peripheral Blood

Microvessel density
VEGF expression

Tumor tissue

Imaging Functional imaging

Pharmacodynamic
markers Hypertension

ECOG 4599

Demonstrated superior survival for patients treated
with bevacizumab in combination with carboplatin
and paclitaxel

Included collection of serum samples from ~160
patients

Valuable resource for biomarker discovery efforts in
NSCLC

Serum ICAM as a Predictive Marker

PFS by Daselion CAM

Markers analyzed: ICAM, E-selectin, VEGF & bFGF

Dowlati A, et al. Clin Cancer Res 2008;14:1407-1412.
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Circulating VEGF Levels

ECOG 4599 mBC: Bev + Vinorelbine

Surwvosd by Basatow VEGF
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Dowlati A, et al. Clin Cancer Res 2008;14:1407-1412,
Burstein HJ, et al, Clin Cancer Res 2008;14:7871-7877.
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VEGF Polymorphims as Predictive
Markers: ECOG Experience

Paclitaxel + " VEGF VEGF
Surwval LSRR 2578AA
Met. Breast Bevacizumab
Cancer Pac + Bev 46.5m 37m
Paclitaxel

0s 26.7m

Schneider BP, et al. J Clin Oncol 2008;26(28):4672-4678.

E4599

146 patient samples available

133 out of 146 patients eligible for subset
pharmacogenetic analysis

67 randomized to PC arm; 66 randomized to BPC
arm

OS and PFS results by treatment arm for patients
in this study were consistent with overall study
results:

« Median OS: PC, 10.3 m (8.2-15.6) vs. BPC, 13.0 m (10.2-16.6)
« Median PFS: PC, 4.6 m (3.6-5.6) vs. BPC, 6.5 (5.4-8.3)
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0S BY THE SNPS THAT
SELECTED FOR
SUPERIOR 0S
(ICAMA469 TT &
VEGF634 GG,
ICAM469 # TT &
IL8251 # TT)
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PFS CLASSIFYING
PATIENTS BY THE
SNPS THAT
SELECTED FOR
SUPERIOR PFS
(VEGF634 GG &
IL8-251% TT,
VEGF634 GG & IL8-
251 TT & ICAM469
)

Limitations

No single marker emerged as a dominant factor
Statistical correction for multiple comparisons

Even among the ‘best’ subgroup, the efficacy
advantage is modest

12



VEGF Polymorphisms

What is the biological significance of VEGF
polymorphisms?
e Variable binding affinity to the receptor

e Altered binding affinity of the targeted agent to
the ligand?

e Variations in host response to angiogenic signals
Further work is necessary
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Circulating Endothelial Cells

® WATIN CIC KL,
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NEHANGE FROM CONTRE. O

Beaudry P, et al. Clin Cancer Res 2005; 11:3514-22.

Clinical Evaluation of CECs

Phase Il study of sunitinib in metastatic imatinib-resistant GIST
N=73 pts

Patients with clinical benefit Patients with disease progression

Norden-Zfoni A, et al. Clin Cancer Res 2007;13:2643-2650.

13
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Serum-based Biomarkers

No predictive biomarker identified to date for anti-
angiogenic therapies

However, consistent modulation of markers in various
studies document a biological basis for the
observations

Why are these not predictive of outcome with anti-
angiogenic therapies?

Biomarkers for Anti-angiogenic
Agents: Why They Have Not Worked?

Anti-angiogenic agents are not tumor-specific

There are no specific molecular drivers in lung
cancer, as in the case of EGFR mutation (not yet..)

Efficacy of anti-angiogenic agents in lung cancer is
relatively modest

Biomarkers in NSCLC

Proven

¢ EGFR mutation status for EGFR TKiIs
On the way out

* EGFR expression by IHC

* EGFR Gene copy number

o K-ras status

On the horizon
e EML4/ALK translocation for Crizotinib
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