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Current NSCLC Treatment

First-Line
Pick 1 Pick 1 Pick 1

Cisplatin Vinorelbine *Bevacizumab
Carboplatin Paclitaxel *Cetuximab
Gemcitabine
Docetaxel
*Pemetrexed

Maintenance Second-Line
Pick 1 Pick 1

*Pemetrexed Docetaxel
*Bevacizumab + Erlotinib *Pemetrexed
Erlotinib Erlotinib
Docetaxel

*Histology or epidermal growth factor receptor
(EGFR) immunohistochemistry specific




Second-Line NSCLC: Pivotal Trials

TAX 317: (104 patients)
Docetaxel 75 mg/m? vs. best supportive care
TAX 320: (373 patients)

Docetaxel 75 mg/m? or 100 mg/m? vs.
vinorelbine or ifosfamide

Pemetrexed vs. Docetaxel: (571 patients)
Br. 21: (731 patients)

Erlotinib vs. placebo
INTEREST: (1466 patients)

Gefitinib vs. docetaxel

Potential Candidates

BIBW 2992
Sorafenib
Cetuximab + chemotherapy

Phase Ill: Pemetrexed Versus Docetaxel in
Previously-Treated Patients With NSCLC

Pemetrexed (N=283)
500 mg/m?
3 wks

Docetaxel (N=288)

75 mg/m?2
03 wks

mN—Z00Z>»3T

Peterson P, Eur J Cancer Suppl 2007; 5(4): 363. Abstract P#6521.




Pemetrexed vs Docetaxel in 2 "-line
NSCLC: Survival

Pemetrexed (n=283)
Docetaxel (n=288)

HR 0.99
95% Cl of HR ((

MST 8.3 mos

1-yr OS: 29.7%
MST 7.9 mos
1-yr OS: 29.7%

Survival Distribution Function

0.0 25 5.0 75 100 125 150 175 200 225

ITT = intent to treat Months
Hi azard ratio

Cl onfidence interval
MST = median survival time Peterson P, Eur J Cancer Suppl 2007; 5(4): 363. Abstract P#6521.

Retrospective Subgroup Analysis

Overall Survival and Progression-Free Survival by H  istology

L et Adero o Large Cell o -

Efficacy Tomlg ECRLNGE e Lung Cancer

uamous .
Measure  Events Pesfgelrexedvs Statistics . pemetrexed  Docetaxel = Pemetrexed | Docetaxel
Oth (N=176) = (N=173) (N=78) (N=94)

Median, 6.2 7.4
mos 1.56 (1.08-2.26)
HR' (95%
c

*Interaction HR values <1.00 favor nonsquamous patients treated with pemetrexed
(compared with all others on trial).
TTreatment HR values <1.00 favor pemetrexed over docetaxel.

Peterson P, Eur J Cancer Suppl 2007; 5(4): 363. Abstract P#6521.

Histology Subset Analysis:
Overall Survival

"y, Patients Randomized to Pemetrexed ™% Patients Randomized to Docetaxel
\

Percent Surviving

Squamous
Median - 7.4

Squamous

Median = 5.2

overall survival (months) Overall Survival (menths)

Test for
Interaction:
Non-squamous
Pemetrexed vs

Efficacy
Statistics.

Median, » 6.2 4
mos 0.78 (0.60-1.02) 1.56 (1.08-2.26)
HR' (95%
Cl)

Peterson P, Eur J Cancer Suppl 2007; 5(4): 363. Abstract P#6521.




NCIC BR.21 Trial

2:1 randomization to the experimental arm

EEHTD 10 w0 Survival + QOL
NSCLC + best supportive care

Failed 1 or 2
Prior Therapies
(N=731)

Placebo 150 mg/d PO Survival + QOL
+ best supportive care

90% power to detect a 33% survival benefit, 2=0.05

Shepherd FA, et al. N Engl J Med 2005; 353(2): 123-132.

BR.21: Overall Survival

42.5% improvement in median survival Erlotinib  Placebo
(n=488) (n=243)

Median survival (months) 6.7 4.7

1-year survival (%) 31 21
HR=0.73, P<0.001

31%

Erlotinib
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5 15 25 30
Survival time (months)
*HR and P-value adjusted for stratification factors at randomization plus HER1/EGFR status.

Shepherd FA, et al. J Clin Oncol. 2004; 22(14S). Abstract 7022,

Vandetanib plus Docetaxel vs Docetaxel
Phase Il Randomized, Double-Blind Study

Vandetanib 100 mg/day
+

Locally advanced or
metastatic (stage IlI-IV)
NSCLC after failure of
1st-line therapy Placebo
(n=1240 patients) +

Docetaxel 75 mg/m 2
every 21 days

Docetaxel 75 mg/m 2
every 21 days

Primary endpoint PFS:

Hazard ratio = 0.79 (0.70-0.90); P <0.001

Median (months) vandetanib 4.0; placebo 3.2

Progression-Free

Y 6 12 months
Herbst RS, et al. J Clin Oncol. 2009;27(18s). Abstract LBA8003.




Second-Line Phase Il Trial

BETA Lung
reported negative 10-2008
Arm 1: Erlotinib 150 mg daily plus bevacizumab — placebo 15 mg/kg q3w

Arm 2: Erlotinib 150 mg daily + bevacizumab 15 mg/kg q3w

Arm 1
Erlotinib + placebo

Arm 2
Erlotinib + bevacizum:

Primary end point: OS

o (5 (i CEEST Secondary end points:  PFS,
umor assessments by
criteria q 6 weeks Safety, EGFR markers to outcomes

Eligible Subjects:

Previously treated locally

advanced or metastatic

non-squamous NSCLC
(n = 650)

mMN-Z2002Z>»2

¢ 1:1 Randomization (IVRS)

* Patient stratification by ECOG,
smoking history & gender

Hainsworth J, et al. 2008 Chicago Multidisciplinary Symposium on Thoracic Oncology, Abstract 189

Overall Survival

2
115 a7

HR is estimated using stratified Cox model. P -value is based on stratified
Logrank test. Stratification factors are: ECOG PS, Smoking Sta tus and Sex

Hainsworth J, et al. 2008 Chicago Multidisciplinary Symposium on Thoracic Oncology, Abstract 189.

BETA: Progression-Free Survival

— = Efotid: Paceto (--31) Mecian-1./
—— ot Bevacizumab (=319} Wecian=3.4

Progression Frea Survival Rate

7 182
179

HR is estimated using stratified Cox model; P-value is based on stratified
Logrank test. Stratification factors are: ECOG PS, Smoking Sta tus and Sex

Hainsworth J, et al. 2008 Chicago Multidisciplinary Symposium on Thoracic Oncology, Abstract 189




Phase Il IMCL 0452 SELECT Trial of

Docetaxel or Pemetrexed +/- Cetuximab
Completed accrual Feb 2010

=) I

Patients 2 "d or
31 line Rx for
adv. NSCLC

No prior EGFR,
docetaxel, or
pemetrexed
N =800
(365 enrolled)

o (2= I TT—

I:> Docetaxel + Cetuximab
I:> Pemetrexed + Cetuximab

Secondary endpoints

Overall survival, response rate,
disease control, symptom response

Primary endpoint
Progression Free Survival

ClinicalTrials.gov Identifier: NCT00095199

Gefiti
lung cancer (INTEREST): a randomised phase

ib versus docetaxel in previously treated non-small-cell
Il trial

Edward S Ki Elizabet

Endpoints
Primary

Patients
+Age 18years

- Life expectancy
8 weeks

« Progressive or
recurrent disease
following CT

- Considered

candidates for further
CT with docetaxel

+1or2CT regimens
( 1 platinum)

Gefitinib
250 mg/day

1:1 randomization

Docetaxel
75 mg/m?2 every
3 weeks

« Overall survival

(co-primary analyses 2 of non-
inferiority in all patients and
superiority in patients with high
EGFR gene copy number)
Secondary

« Progression-free survival

« Objective response rate

* Quality of life

« Disease related symptoms

« Safety and tolerability

Exploratory
+ EGFR gene copy number via FISH

- PS 0-2 « EGFR protein expression via IHC
+ EGFR mutation status

* K-RAS mutation status

Kim ES, et al. Lancet. 2008;372:1809-1818.

Demography (ITT population)

Docetaxel, ¢
(N=733)
Age < 65 years 67
Female 33
WHOPS0/1/22 30/58/12 25/63/12
Never smoker & 20 20
2nd-line @ 84
Asian origin 21 23
Adenocarcinoma 2 54 55
26/38/35 27137135
54/ 45 56/ 42

Prior paclitaxel refractory °/received / none * 9/9/81 8/9/82
27141726 31/38/25

Since diagnosis: <6 / 6-12 / >12 months

Prior platinum refractory ©/ received @

Best response to previous CT
(CR+PR)/ SD/ PD

Locally advanced disease 14 13
WHO, World Health Organization; CR, complete response; PR, partial response;
SD, stable disease; PD, progressive disease;
a1 of the 6 stratification factors; bprogressed during or within 3 months of completing therapy

Kim ES, et al. Lancet 2008;372:1809-1818.




INTEREST: Overall Survival

Probability 1.0

of survival inib axel

N 723 710

Events 593 (82.0%) 576 (81.1%)
Primary Cox analysis without covariates

HR (96% CI) = 1.020 (0.905, 1.150)

Median OS (months)
1-year survival

0 4 0 Months
Atrisk

Gefitinib 723
Docetaxel 710

518

503

Pre-specified NI limit in HR terms (translates to

969% of historical docetaxel advantage over 317 retained by gefitinib (96% CI: 5

Indirect comparison of gefitinib to BSC: HR (96% CI ) = 0.63 (0.42,0.92), p=0.0137

PP, per-protocol; NI, non-inferiority; HR, hazard ra  tio; Cl, confidence interval; OS, overall survival, best supportive care

Kim ES, et al. Lancet 2008;372:1809-1818.

Objective tumor response (RECIST)
(EFR population)

0, =
T OR (95% Cl) = 1.22 (0.82, 1.84) p

(%)

15

Gefitinib Docetaxel
(n=659) (n=657)

OR > 1 implies a greater chance of response on gefi
OR and p-value from logistic regression with covar
RECIST, response evaluation criteria in solid tumor
OR, odds ratio; ClI, confidence interval

tinib
iates
EH
Kim ES, et al. Lancet 2008;372:1809-1818.

Overall Survival by Histology

Adenocarcinoma

= Gefitinib

8 12 16 2
Months

At risk:
Gefitinit
taxel

408
404

303 213 150
295

98 58
214 149 94 62

Gefitinit
N 408
Events

Median (mo)

Non-adenocarcinoma

= Gefitinib
ocetaxel

Gefitinit
N 315
Events 274

Median (mo)

Histology by treatment interaction, p = 0.2746
Kim ES, et al. Lancet 2008;372:1809-1818




Overall Survival by Racial Origin

Asian origin

= Gefitinib

16 20 24
Months
At risk:
Gefitinit 7 96 62 39 26 18
Do 6! 110 77 45 27 16
Gefitinit
N
Events

HR (95%

Median (mo)

Non-Asian origin

= Gefitinib
= Docetaxel

8 12 16 20
Months

569 391 240 163 92 57 32
550 370 229 151 94 62 30

Gefitinit
N
Events

Median (mo)

Racial origin by treatment interaction, p = 0.9566

Kim ES, et al. Lancet 2008;372:1809-1818.

Overall Survival by Gender
Female Male

= Gefitinib
— Docetax —— Gefitinib

— Docetaxel

Probability of survival

4 8 12 16 20 2 4 8 12 16 20 24
Months. Months

At risk:
Gefitinib 208 163 116 6

7 46 459 310 173 109 64 37
183 135 94 58 3

8 u 474 320 204 134 81 51
(e (eI
4 N 459
Events Events 390
HR (95% CI) = 0.95 (0.78, 1.17) p = 0.6522 Cl) = 1.09 (0.95, 1.25) p = 0.236
Median (mo) 12 10.0 ()
Gender by treatment interaction, p = 0.2658

Kim ES, et al. Lancet 2008;372:1809-1818.

Overall Survival by Smoking History

Ever-smoker

Never-smoker

—— Gefitinib

= Gefitinib
—— Docetaxel

= Docetaxel

16 20 24 28 12 16 20
Months Months
Atrisk
Gefiinb 148 130 111 81 51 34 19 13 3 49 31 18 1
Docetaxel 143 119 101 77 2 35 17 7 17 6
Gefitinib Docetaxel Gefitinib Docetaxel
0 3 575

Events 494

Median (mo) 4 3 Median (mo)
Smoking history by treatment interaction, P = 0.1360

Kim ES, et al. Lancet 2008;372:1809-1818.




Overall Survival by Number of Prior Regime
2regimens

1 regimen
— Gefitinib — Gefitinib
— Docetaxel — Docetaxel
12 16 16 20 24 28 32
Months Months
Atrisk:
Gefitinit 51 30 21 14 9
66 53 36 24 15
[ Gefitinib
610 13
Events 502 (82.2% Events 91 (80.5%)
HR (95Y% HR (95% CI) = 1.3
Median (mo)
P-value 0.0311

Median (mo)
Treatment by subgroup interaction test
Kim ES, et al. Lancet 2008;372:1809-1818.

interaction test p-value

Overall Survival in Pre-Planned Subgroups
Treatment-by-subgroup

r

"

Overall
Adenocarcinoma
Non-adenocarcinoma
SOor 1
Prior plati fractary -
rior platinum - refractory
Prior platinum - received all p>0.05
Ever-smol
\ moked
Prior pacitax
Priot p ecel
rior paclitaxel - none
P4 prior regimen p=0.0311 for
prior regimens
all p>0.05

2 prior regimens
Vial

Aged 65+

Diag to random <6 months
12 months

2 it

Diag {o random
Diag to random
onse to prior CT =

05 10
HR (gefitinib vs docets
—

ib e
Kim ES, et al. Lancet 2008;372:1809-1818.

Cox analysis without covariates
arker

p=0.0361

Status (EFR population)

2741

bjective Response Rate (ORR) by Treatment and Biom
k p=NC

2688  p=0.6560

p=0.0387

158
1
_ o1 9
II 6
+ -

13
I 7.4 7
+ - -
FISH EGFR expression EGFR mutation
n= 77 81 80 99 122 136 38 49 19 19 106 123 20 27
p-values from logistic regression with covariates; NC, not calc ulated
Kim ES, et al. Lancet 2008;372:1809-1818.

421
211
98
66

37

d |
+ +
K-Ras mutation

94 109




Overall Survival: EGFR Gene Copy Number Status

High EGFR gene copy number Low EGFR gene copy number
1.0
— Gefitinib —— Gefitinib
— Docetaxel 8 —— Docetaxel

16 20 24 28 32 36 40 12 16 20 24
Months Months
Gefitinib 4 93 65 39
Docetax 9 6 2 4 107 70 51
Gefitinib Docetaxel Docetaxel
N 85 89 N 107
Events 91

Median OS (months) 8.4 Median OS (months)
Primary Cox analysis without covariates
EGFR gene copy number status by treatment interaction, p=0.516 3
Kim ES, et al. Lancet 2008;372:1809-1818.

Overall Survival: EGFR Mutation Status

EGFR mutation wild-type

EGFR mutation positive
Gefitinib

= Gefitinib
= Docetaxel t = Docetaxel

8 12 16 20 24

16 20 24 28 32 36 40

Atrisk: Months Months.
Gefiinb 22 22 19 14 6 6 3 46 27 20 11 7
73 56 39 25 15 7

Docetaxel 22 19 15 12 9
Gefitinib axe Gefitinib
119

101
Cl) =1.02 (0.7

Median OS (months) ~ 14.2 Median OS (months)
Cox analysis without covariates
EGFR mutation status by treatment interaction, p=0.5885

Kim ES, et al. Lancet 2008;372:1809-1818.

Overall Survival: K-RAS Mutation Status

K-RAS mutation wild-type
— Gefitinib — Gefitinib
Docetaxel 8 — Docetaxel

K-RAS mutation positive

12 16 20 24 28 6 4 16 20
Months Months
risk:
Gefitinb 22 15 11
Docetaxel 22 15
Gefitinib
104

Median OS (months) 7.8 Median OS (months)
Cox analysis without covariates
K-RAS mutation status by treatment interaction, p=0.5120

Kim ES, et al. Lancet 2008;372:1809-1818.

Docetaxel
122

10



INTEREST Study: Biomarkers

Overall Survival

Progression-Free Survival

Treatment-by-subgroup
interaction test P valus

Overall —— n=1460 - n=1316
High EGFR-gene-copy number —_— n=174 ——— n-158
f w2 f
Low EGFR-gene-copy number —— n=200 [ — n=179
EGFR protein sxpression ——— n=284 [ n=28
H o7 H
No EGFR protein expression — n-s —— n-s7
e — n-44 ——t ' n-38
7 57 7
[— — I . h— -
Mutant kRAS et n-4s ——— ey
H 51 H
Wild-type KRAS —— n=228 ——t n=203
——— ——t——
05 10 15 20 0 05 10 15 20 28
HR (gefiinib v docetasel) and 95% CI HR (gofin v docetaxel) and 95% CI
Favors gefnlo. ~<——= Favors docetasel Favors geffinib  <—— Favors docetasel
Gox analysis without covarates. Gox survivel with covarstes

EGFR, epidermal growh factor receptor; HR, hazard ratio.
Kim ES, et al. Lancet 2008;372:1809-1818.
Douillard J, et al. J Clin Oncol 2008;26. Abstract 8001.

INTEREST: PFS by EGFR Mutation Status

EGFR M+ EGFR M-
Gefitinib  Docetaxel Gefitinit
N 19 19 N 106
Events. 18 17 Events
0.16 (0.05, 0.49) p=0.0012 HR (95% ClI) = 1.24 (0.94, 1.64)

Median PFS (months) 7.0 Median PFS (months) 1.7

Probability of PFS
Probabilty of PFS

0.0
8 12 16 20 24 28 32 0O 4 8 12 16 20 24 28 32
Months Months

M+, mutation positive; M-, mutation negative Kim ES, et al. Lancet 2008;372:1809-1818.
Douillard J, et al. J Clin Oncol 2008;26. Abstract 8001.

Second-Line Treatment Options:
How do we decide?

Docetaxel
Pemetrexed
Erlotinib
Combination

Do we utilize biomarkers?

11



A phase Il study of biomarker-directed treatment
for advanced non-small cell lung cancer:
The BATTLE (Biomarker-integrated Approaches of
Targeted Therapy for Lung Cancer Elimination)
clinical trial program

Edward S. Kim, M.D.

R.S. Herbst, J.J. Lee, G. Blumenschein, A. Tsao,
|. Wistuba, C. Alden, M. Hicks, J. Erasmus, D.
Stewart, S.M. Lippman, W.K. Hong
Thoracic/Head and Neck Medical Oncology
M. D. Anderson Cancer Center, Houston, TX

Kim ES, et al. J Clin Oncol 2009; 27(15s). Abstract 8024.

What is BATTLE?

“Biomarker-integrated Approaches of
Targeted Therapy for Lung Cancer
Elimination”

Clinical trials program
Biopsy-mandated (unique to NSCLC)
Chemotherapy refractory patients
Test novel molecularly targeted drugs
Platform for the future

Clinical trials
Biomarker discovery

Kim ES, et al. J Clin Oncol 2009; 27(15s). Abstract 8024.

BATTLE Schema

Umbrella Protocol

Y/ CoreBiopsy |—
Biomarker
EGFR KRAS/BRAF Profile
VEGF RXR/CyclinD1 -

Erlotinib n Erlotinib + Bexarotene Sorf ib

Primary end point: 8 week Disease Control (DC)

N\
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