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Lung cancer — all different

Cancer
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Cancer patient - all equal, yet all different

Age

Patient preferences




Lung cancer — all different (stage)

Stage 1A Stage 1A

Tumour up to
3cm in size

Tumour up to
Scm in size

Diagram showing stage 14 and 18
lung cancer
@ Copyright CancerHelp UK

Stage 3A

Tumour is
up to 7cm

Stage 3B
Tumour is any size and may be affecting nearby
structures and is in the lymph
nodes in either &

Neck nodes

The

mediastinum Nodes near
on opposite the collarbone
side

Hilar nodes

5
Diagram 2 of 2 showing stage 38
@ Copyright CancerHelp UK

Stage 2A

Tumour f Tumour is less
than 5cm and
there are cancer
cells in lymph
nodes nearby

5-7cm

Stage 2B

Tumour is
5-7cm and
in lymph
nodes

Diagram showing stage 24 lung cancer
@ Copyright CancerHelp UK

Tumour is more
than 7cm OR there
are 2 tumours

AND there are OR smaller and
cancer cells growing into one
in lymph nodes of these -

in mediastinum

Lining of
lung
or heart

Diaphragm

Diagram 1 of 3 showing stage

3Alung cancer

@ Copyright CancerHelp UK

AND it is in growing
into one of these ...

Tumour is any size
and there are

Voicebox nerve

cancer cells Trachea
in the lymph
nodes in the Oesophagus

mediastinum

Heart
In the other
lobe

Bone in spine
Diagram 1 of 2 showing stage
3B lung cancer
@ Copyright CancerHelp UK

Cancer cells in
nodes in
mediastinum
OR....

Cancer cells
in nearby
lymph nodes

Diagram 2 of 3 showing stage
3Alung cancer
@ Copyright CancerHelp UK

Tumour is
7cm or bigger

OR

Tumour is
in the main
bronchus

OR

There
are 2
tumours
in the
same lobe ||
Diagram showing one option for

stage 26 lung cancer
@ CancerHelp UK

Tumour is any size
and there are

AND it is growing
into one of these ...

cancer cells |
in nearby Trachea
lymph nodes > Oesophagus

Voicebox
nerve

—Chest wall
Heart

B Other lobe
\ Diaphragm
Main blood
1IN\ vessel
Bone in spine

Diagram 3 of 3 showing stage

3Alung cancer
@ Copyright CancerHelp UK

Stage 4

Tumour is
in both
lungs

- Nerve (phrenic)

OR
The cancer is growing
into one of the following -

Chest wall

The lining
of the heart

Diaphragm

Diagram showing one option for
stage 2B lung cancer
@ Copyright CancerHelp UK

There is
tumour in
the fluid of
the lining
of lungs
or heart

Diagram showing stage 4 lung cancer
@ Copyright CancerHelp UK



NSCLC is arapidly progressive disease

Poor prognosis !
> Survival Rate 1 year =33 %
Survival Rate 2 years =11 %

\ 4
Objectives of treatment

- Delay in disease progression

- Increase overall survival

- Delay deterioration of symptoms
- Maintaining or improving QoL

1. Schiller J et al, N Eng J Med 346:92-98, 2002



NSCLC is arapidly progressive disease

Poor prognosis !
> Survival Rate 1 year =33 %
Survival Rate 2 years =11 %

\ 4
Objectives of treatment

Quantity of life - Delay in disease progression
- Increase overall survival
_[ - Delay deterioration of symptoms

Quality of life - Maintaining or improving QoL

1. Schiller J et al, N Eng J Med 346:92-98, 2002



Lung cancer — all different
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Magnitude of genomic derangement
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Drugable targets in smokers and never smokers

Therapy class Gene target Smokers Never Smokers Targeted therapy
S/T kinase _c AURKC | AMGS00, CYC116, GSK1070916, etc. [5]
inhibitors BRAF GSK2118436, Vemurafenib. [2]
. HGF Ficlatuzumab, Rilotumumab. [2]
RTK ligands VEGFA Afiibercept, Bevacizumab, Thalidomide. [3)
. EGFR AEE 788, AV-412, AZDBS31, elc. [22)
IEGFR 't\rrll:vs‘lne { ERBB3 AZDBS31, MM121, U3-1287/AMGSAS. (3]
kinase inhibitors ERBBY BMS-599625, Peiini. [2)
FGFR1 AZD4547, BGJ3SB, Dovitinib, etc. [6]
FLT4 Auxitinib, Cediranib, Lenvatinib, elc. [13]
Other receptor IGFIR — AMG 479, AVE 1642, BIIBO22, etc. [11]
: : MET AMG 208, ARQ197, Amuvatinib, etc. [15]
tvr;sr:riil;tk;rr\:se RET ATE283, Amuvatinib, Cabozantinib, ete. [8]
PTKZ PF-00562271. [1]
CSFIR Dasatinib. [1]
EPHB4 XLBAT. [1]
Cytoplasmic Jakz2 AT9283, AZD1480. [2]
tyrosine kinase JAK3 AT9283. [1]
inhibitors LYN AST703569. (1)
HSPI0AAT AUY922, Alvespimycin, Ganetespib, elc. [5]
HOACT Beli CHR-3896, Dacil elc. [13]
HDAC2 Beli CHR-3996, Daci ete. [13]
HDAC inhibitors HDACS Belinostat, Daci Givinoslat, etc. [6]
HDACS Beli CUDC-101, Daci ete. [11]
SIRT2 Panobinostat. [1]
HIF1A EZN-2968, PX-478. [2]
BIRCE GDC0917, HGS 1029/AEG 40826, LCL161, etc. [4]
Integrins - ITGB1 PF. 12, Vitaxin, Volociximab. (3]
CENPE GSK-023205. [1]
Multiple classes { ITGB3 Cilengitide, L- 04. [2]
MMP2 Fri S-3304. [3]
Notch pathway = DLL4 REGN421. [1]
CTSK el ey ib. (2]
cLy Custirsen. [1]
EPCAM Catumaxomab, MT110. (2]
FNT 1311-L19SIP. [1]
FOLR1 Epof W}
Others GSTP1 Canfosfamide hy ide Teleyta TLK286. [1]
L6 ALDS518. [1]
PRKCB in. [1]
RXRG Bexarotene. [1]
THBS1 CVX-045. 1]
PIKICG BEZ235, BKM120, GDC-0941, etc. [8)
PI3K inhibitors RPS6 PX-866. [1]
RICTOR — |~ AZD 8055, BEZ235, 0S| 027. [3]
Proteasome inhibitors -c PSMC2 — - M
Telomerase inhibitors =L, TERT — Imelslstat, Sodium ite. (2]
TNFRSF108 —| A b/D [+ b, Dul in, etc. 5]
KRAS —- Ras peptide cancer vaccine. [1]
MFGES — q A ibody11D10 anti-idiatype vaccine. [1]
Vaccines MMP14 — Prinomastat. (1)

BLP25 Liposome vaccine Stimuvax, MVA-MUC1-IL2, (2]
Ad.p53-DC, EP-2101, Mutant p53 peptide pulsed dendritic cell.
NGR-hTNF, Tosedastat. [2]

Combretastatin-A4 phosphale/CA4P Zybrestat. [1)

MUCT —
TP53 —
ANPEP —
VDAS L

CDHT —

LUC1
LUC2
LUC4
LUC8 -
LUC9
LUC10 -
Luc12 -
LUC13

LUC14 —
LUC17 -
LUC18
LUC20
LUCE
LUC7
LUC11
LUC15 -
LUC16

[SNW/7  nDel ~ CNVAmp  OverExp. | Event Types
Govindan ,et al. Cell 150: 1121, 2012



Molecular alterations in lung cancer —racial differences

Europe
All histology
EGFR EGFR
(sensitising) (resistance)
9.5% 0.8%
HER2 0.9%
KRAS 27%
UKN/Other
53.8%
‘_ BRAF 1.7%
ALK 3.7%/ PI3K 2.6%
(n=9,911)

us
Adenocarcinoma

EGFR
(sensitising)
17%
No oncogenic
driver detected

36% EGFR (other)

4%

: \_HER2 3%
Mut >1 gene
AN ~_ KRAS 25%
MET 1% _—/
NRAS 1% ‘ \ BRAF 2%
MEK1 <1% ALK 8% PIK3CA 1%
(n=733)

East Asia

Adenocarcinoma,
never smokers

UKN/other
9.6%
ALK 5.8%
KRAS 1.9%
HER2 3.8% _/!
EGFR 78.8%

(n=52)

Johnson, et al. ASCO 2013

Sun, et al. J Clin Oncol 2010; Barlesi, et al. ASCO 2013



Significantly mutated genes in squamous NSCLC

» 100 S @ Syn. @ Frame shift
= § 80 - m Missense 0O Inframe indel
@ Syn. 22 Sg = Splice site ® Other non syn.
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0
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Nature 489:519-525, 2012



Evolution of NSCLC,

from histology to molecular characteristics

Adenocarcinoma

W ALK

[WHER2
BRAF

W PIK2CA

W AKTT
MAPZE

I NRAS

B ROE1

ERET

W EGFR

W KRAS

M Unknown

NSCLC

as one
disease

Histology-Based Subtyping /

Others
11%

Squamous Cell Cancer

W EGFRvINT

T PIZKCA

W EGFR

m DDR2
DFEGRTAMp
M Unknown

Li T, et al. JCO, 2013



Individualized therapy of lung cancer

Clinical Factors : Histological Factors
Molecular Factors

Factors are interrelated and are not independent

From therapy “one size fits all” to “tailored”

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Algorithm for the treatment of advanced NSCLC in 2014

NSCLC advanced & PS 0-1

I | I I
EGFR Mut+ ELM4-ALK Mut+ EFGR and ALK negative and EFGR and ALK negative
| histology non-squamous and histology squamous
I
|
I Platin combined with Platin combined with -
' pemetrexed gencitabine, paclitaxelor =
Erlotinib or Crizotinib o
. (or other) Bevacizumab docetaxel
gefitinib 15t or 2" line
1%t line
I \ 4 A 4
I .~ Endofitlineocfct
| o
=
I \ 4 A 4 g
| Pemetrexed or erlotinib Erlotinib §
| o
I or bevacizumab ®
p . v \ ‘ v
Chemotherapy by algorithm Based on previous treatment Line
—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Algorithm for the treatment of advanced NSCLC in 2014

NSCLC advanced & PS 0-1

| —
I
EGFR Mut+

R

=

Erlotinib or o

gefitinib
1t line

<

]

)

1]

>

]

>

(2]

()

Progression = ond
Chemotherapy by algorithm Based on previous treatment Line

—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Use of TKI’s of EGFR

Sy ---- 95|:/Rc1

IPASS Mok * Gefitinib  Cb/Pac 05vs63 ol Cords
First-SIGNAL Han 2 Gefitinib  Cis/Gem 42 8.0vs 6.3 0_206'_5f 0 2258’3
NEJ002 Maemondo3  Gefitinib  Carb/Pac 230  108vs54 o0, S0°X
o Mitsudomi+S  Gefitinb  CisfDoc 172 92vs63 o0 36vs39
OPTIMAL ~ Zhou®,Zhang”  Erlotinib ~ Carb/Gem 165  131vs46 100'_15 2 22-; s
EURTAC Rosell & Erlotinib OF:/ggfn 174 9.7vs5.2 0.203;?; 49 13‘5 5
LUX-Lung 3 Sequist ® Afatinib Cis/Pem 345 11.1vs 6.9 0.47 ML

0.34-0.65 reported

1Mok TS, et al. NEJM 2009; 2Han JY, et al. JCO 2012; 3 Maemondo M, et al. NEJM 2010; 4 Mitsudomi T, et al. Lancet Oncol, 2010 ;
5Mitsudomi T, et al. ASCO, 2012; 6 Zhou C, et al. Lancet Oncol, 2011; 7 Zhang C, et al. ASCO, 2012;
8Rosell R, et al. Lancet Oncol 2012; 9 Sequist LV, et al. JCO, 2013



Gefitinib in 1st line of NSCLC

Patients

- Chemonaive

=Age 218 years

- Adenocarcinoma
histology

= Mever or light ex-
smokers”

= Life
212 wiks

PS5 0-2

- Measurable stage
B f IV disease

IPASS - PFS

Gefitinib
(250 mq / day)

Carboplatin
(AUC Sor )/
paclitaxel
(200 mg / m?)
3 weskhy®

Owerall
8 L Hazard ratio, (.74 (95% CL (u65-085)
E Pe(0i]
£ o Events: gefitindh, 453 (T4 4%); carboplatin
2 B plus packitane] 497 (1)
“ _— r
E:: e
£z
SR T
£
= 03+ -
= . Gefitinib
z e
u T T T T T 1
il 4 E 12 16 20 rL
Months since Randomization
Mo. at Risk
Geftinib =] 18 112 TE P 5 i
Carboplatin ples 608 412 112 2 3 1 i
paicitas]

Mok T, et al. N Engl J Med 361:947-957, 2009
Fukuoka M, et al. JCO 29:2866-2874, 2011



Gefitinib in 1st line of NSCLC

IPASS - PFS
Endpaints 1

Primary
. = Progresson-free survival
Gefitinib on aterorty]

Patients
- Chemonaive
=Age 218 years

- Adenocarcinoma (250 mg / day) Se
histology condary
- . = Objective response rale
= Mever or light ex- i

smokers” - Overall
) = Cuality of ife
- Life expectancy Carboplatin - Disease-relaled symploms
212 wks -
(AUC 5 or 6) / Safety and telercilly

-PS0-2
paclitaxel
-Measurable stage
Y — {200 mg / m?) Exploratory
3 weekly® - Biomarkers
= EGFR mutakion
- EGFR-gene-copy number
= EGFR protein

Owerall EGFR.-Mutation—Prsitive
¥ L0+ Hazard ratio, (.74 (95% CL uB5-045) 8 1.0+ Hazard ratio, 044 [95% C1 0 36-0.64)
E Pa001 E P 0001
c ] Events: gefitindh, 453 [74.4%); carboplatin = T Events gefitinib, 97 (71.5%]); carbaplatin
= e plus paciitane] 497 (21.T9:) g na plus paditael 111 {35.05%)
8o e T
?g L il:g (L6
o £ T -\_\
5 04— LE-ANTE
o g -
= Carboplatin z Carboplatin fitanib
= a7 pihus . Ceftnib a .24 plus
= pac tzeel Ty X paclitacel
I _h\_“_ i 5 —
L T T T T T 1 L. T T T T T n
il 4 E 12 16 20 bl 1} 4 i 12 1& 0 P2
Months since Randomization Meanths since Randomization
Mo. at Risk Mo at Risk
Geftinib =] 153 13 TE 4 5 o Gefitinib 132 108 71 i1 11 k} o
Carboplatin ples 508 417 112 12 3 1 [ Carboplatin plus 179 103 i T 1 1 a
pacitans] paclitael

Mok T, et al. N Engl J Med 361:947-957, 2009
Fukuoka M, et al. JCO 29:2866-2874, 2011



Gefitinib in 1st line of NSCLC

IPASS - PFS
Endpaints 1

Primary
aor-free survival

Patients
- Chemonaive

-Age 218 years Gefitinib ;w] =

- Adenocancinoma (250 mg / day) Second
histology condary

- Mever or light ex- - Objecive response rale

—— = Cherall
e - Cusalty of ife
"Life expectancy Carbopiatin -
P02 (AUC 5 or 6) /
paclitaxel
-Measurable stage
lIB / IV disease {200 mg / m?) Exploratory
3 weekly® - Biomarkers
= EGFR mutakion
- EGFR-gene-copy nurmber
_EGR proen Spr=== /|

Disease-relaled symploms
Safety and tolerability

Owerall EGFR-Mutation—Positive EGF R-Mutation-Negative
1 Hazard ratic, 0.74 (05% CL (uE5-0LA5) 1.k Hazard ratic, 048 [85% 01, 0360 .64) ¥ LA Hazard ratic, 2.85 (35% CL 2.05- 1.94)
z Pt 001 2 Pl 2 1L Peniom
c - Events: gefitindh, 453 [744%); carboplatin 5 s Ewents: gefitinib. 97 [73.3%); carboplatin H aad y M Events: gefitinib, 83 (96.7%); carboplatin
2 - plus paciitane] 497 (21.T9:) a : plus paditael 111 {35.05%) -E 'I .,  plus paciitane], TO (33 4%)
1 ]
E’T;' = E:TE' (.- ?TE' .6 .
i E L E ik L i
EEEES TR EL TR 3
4 z . 4 Il'[ L
= | Carboplatin 5 Carbaoplatin Gefitini = . oy & Casboplatin plus
= L pihus w  Gefiinib = 0.2 plus - - l\j pachitael
-= e - -
B pachtaee| b 8 pacitaxel - Gefitinib -
X i & —_— & i R
L T T T T T 1 Gl T T T T T 1 Ly T T T T T 1
] ! E 12 1& 20 M a 4 i 12 [ el Pyl U 4 ] 12 I 20 FL|
Maonths since Randomization Months since Randomization Months since Randomization
No. at Risk Mo at Risk Ho. at Risk
Gefitinib =10 153 217 TE 4 5 [ Gefitinib 132 108 Tl 11 11 3 a Gefitinib 8l il E 2 : 0 0
Carboplatin ples  G0E 412 12 n 3 1 [ Carboplatn plus 179 103 i T 1 1 1} Carboplatin ples &5 54 14 1 a o o
pachtace] paclitael pachtzes

Mok T, et al. N Engl J Med 361:947-957, 2009
Fukuoka M, et al. JCO 29:2866-2874, 2011



Erlotinib in 15t line of NSCLC
EURTAC - PFS

Endpoints

"1

Patients
Primary

.Ct aive = Progression-free survival
“Exon19 on or {non-inferiority)
LB5BR Exon 21
PS D2 Secmdary
= Dbjective response rate
-Measurable stage = Owerall survival
HIB ! IV discase Cisplatin- or
Carboplatin-
based therapy

1.0+ — Erlotinib (n=56)
— Chematherapy (n=87)
HR 0-37 (25% Cl 0-25-0-54); bog-rank p<0-0001

0.8 -

[=]
(=4}
|

=]
.
1

FFS probability

[=1
Pl
|

MNumber at risk
Edotinib B& 63 54 7 5
Chemotherapy 87 49 20

e I

Rosell R, et al. Lancet Oncol 13:239-246, 2012



Gefitinib & Erlotinib in 1st line of NSCLC

Adverse Events

IPASS EURTAC

Adverse Event Gefitinib (N=607) Carboplatin-Paclitaxel (N="589)
All Adverse CTC Grade All Adverse CTC Grade
Events 3,4, 0r5 Events 3,4, 0r5
number (percent) Erlotinib (n=84) Standard chemotherapy
Rash or acnet 402 (66.2) 19 (3.1) 132 (22.4) 5 (0.8) (n=82)
Diarrhea 283 [(46.6) 23 (3.5) 128 (21.7) (14 Gradel-? Grade3 Graded4 Gradel-? Grade3 Graded
Dry skin 145 (23.9) 0 17 (2.9) 0 :
Anorexiaf 133 (21.9) 9 (L5 251 (42.6) 16 (2.7) Fatigue 43(51%)  5(6%) 0 B(5k%)  16(Xk) 0
Pruritus{ 118 (19.4) 4 (07) 74 (12.6) 1(02) Rash 56(67%) 11(13%) O 4(5%) 0 0
Stomatitis} 103 (17.0) 1(0.2) 51 (8.7) 1{0.2) Diarrhoea 44(52%) 4(5%) 0O 15(18%) © o
Asthenic conditions 102 (16.8) 2 (0.3) 259 (44.0) 11 (1.9) Appetite loss 6(31%) O 0 26(32%)  2(2%) O
Nausea 101 (16.6) 2(03) 261 (44.3) 9(15)  Anaemia o(l1% O 1(1%)  37(45%) 3(4%) O
S 82 (13.3) 2(03) 0 0 Neutropenia 0 0 0 15(18%) 12(15%) 6(7%)
Vomiting 78 (12.9) 1{0.2) 196 (33.3) 16 (2.7) s :
e Alopecia 12(14%) O 0 13(16%) 2(2%) O
Constipation 73 (12.0) 0 173 (29.4) 1(0.2)
Alopecia 67 (11.0) o 344 (58.4) o Meuropathy 7(8%) 0 1(1%) 11(13%) 1{1%) 0
Neurotoxic effectsT 66 (10.9) 2 (03) 412 (69.9) 29 (4.9) Arthralgia 8(10%) 1(1%) O 4(5%)  1(1%) 0
Myalgia 47 (7.7) 3 (0.5) 186 (31.6) 10 (1.7) Thrombecytopenia 1{1%) 0 0 1(1%) 6%} 6%
Arthralgia 33 (6.4) 1(0.2) 113 (19.2) 6 (1.0) Aminotransferase rise 3 (4%) 2(2%) O 5 (6%) 0 0
Neutropeniaj Febrile neutrapenia 0 0 0 1(1%)  1(1%) 2(2%)
Any NA 22(3.7) NA B7E71) preumonitis 0 1(1%) © 0 1(1%) 0
Febrile 1{0.2) 1{0.2) 17 (2.9) 17 (2.9)
Anemiaj NA 13 (2.2) NA 61 (10.6)
LeukopeniaZ NA 9 (1.5) NA 202 (35.0)

Mok T, et al. N Engl J Med 361:947-957, 2009; Fukuoka M, et al. JCO 29:2866-2874, 2011,
Rosell R, et al. Lancet Oncol 13:239-246, 2012



Use of TKI’s of EGFR

GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

Annals of Oncology 23 (Supplement 7): viils6—viiGd, 2012

clinical practice guidelines dor b e nemenzzs

Metastatic non-small-cell lung cancer (NSCLC): ESMO
Clinical Practice Guidelines for diagnosis, treatment
and follow-up?

First-line treatment with a TKI (erlotinib or gefitinib) should
be prescribed to patients with tumors bearing an activating
(sensitizing) EGFR mutation because of significantly higher
RR, longer PES, and better QoL when compared with first-line
chemotherapy (32, 33] [L, Al

Level of evidence: | Strenght of recommendation: A



Algorithm for the treatment of advanced NSCLC in 2014

NSCLC advanced & PS 0-1

1
ELM4-ALK Mut+
|
I
|
I
l b
Crizotinib o
1t or 2" line
|
l <
I 9,
=]
I o
I o
' 3
()
|
\
Progh:beUll — znd
Chemotherapy by algorithm Based on previous treatment Line
—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Change from baseline (%)

Crizotinib and NSCLC - phase 1 study
PROFILE 1005

100 Bl Frogressive disease
I Stable disease
[ Partial respanse
80 Il Complete response

All grades Grade 3 or 4
Any adverse event 144 (97%) 36 (24%)
Visual effects* 06 (64%) 0 (0%%)
Mausea B4 (56%) 1(<1%)
Diarrhoea 74 (50%) 0(0%)
Vomiting 58 (39%) 1(=1%)
Peripheral cedema 44 (30%) 0 (0%)
Constipation 41(28%) 1{<1%)
Dizziness 31(21%) 0(0%)
100 —+— Censared patients Decreased appetite 24(16%) 0 (0%)
55% Hall- Wellner band Fatigue 24 (16%) 2(1%)
Increased alanine aminotransferase 1B {12%) Bi4%)
BT Rash 17 (11%) 0(0%)
E Dysgeusia 16 (11%) 0(0%)
=
5 60— Increased aspartate aminotransferase 15 {10%) 5(3%)
i
=
& 404
=
£
204
o T T T T T 1
0 5 10 15 0 5 30
Time {months)
Mumber at risk 149 54 11 [u]

Camidge DR, et al. Lancet Oncol 13:1011-1019, 2012



r

Key entry criteria
ALK+ by central FISH testing?
Stage I1IB/IV NSCLC

1 prior chemotherapy
(platinum-based)

ECOG PS 0-2

Measurable disease

\ Treated brain metastases allowed )

Crizotinib in 2" [ine of NSCLC
PROFILE 1007

R
A
N
D
(0]
Y
|
z
E

N=318

Crizotinib 250 mg BID
PO, 21-day cycle
(n=159)

Pemetrexed 500 mg/m?
or
Docetaxel 75 mg/m?
IV, day 1, 21-day cycle
(n=159)

¥

CROSSOVER TO CRIZOTINIB
ON PROFILE 1005

Progression-free Survival with Crizotinib vs. Pemetrexed or Docetaxel

o 100+ Hazard ratio for progression or death,
ﬁ 0.59 (95% CI, 0.43-0.80)
g 20— Crizotinib P=0.001 (vs. pemetrexed)
E —_ Hazard ratio for progression or death,
5L 60 0.30 (95% Cl, 0.21-0.43)
E J- P<0.001 {vs. docetaxel)
W E
e 404
=@
3 Pemetrexed
= 20| )
4 Doxcetaxel b ; :
&

0 T T T 1

0 5 10 15 20 25
Months

Adverse Event

Vision disorderf:
Diarrhea

Nauseal
Vomiting]
Constipation

Elevated aminotransferase
levelsy

Edemat

Fatigue

Upper respiratory infec-
tion

Dysgeusia

Dizziness|

Dyspneat

Rash

Alopecia

Crizotinib
(N=172)
Any Grade 3
Grade or4

44 (26)
37 (22)
23 (13)
15 (9)
14 (8)

Chemotherapy
(N=171)

Ary
Grade

no. of patients (%)

0
0

2 (1)
2 (1)
4(2)
27 (16)9

4(2)

0
1(1)
7 (4)
0
0

16 (9)
33 (19)
64 (37)
30 (18)
39 (23)
25 (15)

27 (16)
57 (33)
22 (13)

16 (9)
14 (8)
32 (19)
29 (17)
35 (20)

Grade 3
or 4

0

1(1)
1(1)

4(2)

7(4)
1(<1)

Shaw AT, et al. N Engl J Med 368:2385-2394, 2013



Algorithm for the treatment of advanced NSCLC in 2014

Progressioi

NSCLC advanced & PS 0-1

I
EFGR and ALK negative and

histology non-squamous

Chemotherapy by algorithm

Platin combined with -
pemetrexed =

(0]

(or other) Bevacizumab

<

o

=

-+

1]

>

Q

=

(2]

(0]

- _________________________________________________________________________________________________________________|

znd
Based on previous treatment Line

—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Advanced-stage, previously /

Efficacy of Pemetrexed — Histology

15t Line of CT

Cisplatin 75 mg/m? on Day 1 +
Gemcitabine 1250 mg/m? on Days 1 and 8
Six 3-wk cycles

untreated NSCLC patients

Survival Probability

(N =1725)
Cisplatin 75 mg/m? on Day 1 +
Pemetrexed 500 mg/m? on Day 1
Six 3-wk cycles
1.0 » Median; 95% ClI

0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 -
0.1 1

— CP 11.8; 10.4,13.2
CG 10.4; 9.6, 11.2

CPvCG Adjusted HR; 95% ClI
0.81; 0.70,0.94

6 12 18 24 30

Survival Time (months) in Patients
With Nonsquamous Histology

Peterson et al WCLC 2007 Abst P2 328
Scagliotti et al. J Thorac Oncol 6:64-70, 2011

Percent Surviving

u
S

2" Line of CT

Patients Randomized to Pemetrexed

M Non-squamous:
R Median =9.3

Squamous: s :
Median = 6.2

001234567591011121314151617151920

Overall Survival (months)

Hanna N et al, J Clin Oncol 22:1589-1597, 2004

Scagliotti GV et al, J Clin Oncol 26:3543-3551, 2008



Toxicity profile of Pemetrexed

Grade 3 and 4 hematologic toxicities

. s Cis/Pem Cis/Gem
Toxicities N=839 N=830 P
Anemia 5.6% 9.9% 0.001
Neutropenia 15.1% 26.7% <0.001
Thrombocytopenia 4.1% 12.7% <0.001
Febrile Neutropenia 1.3% 3.7% 0.002

Scagliotti GV et al, J Clin Oncol 26:3543-3551, 2008
Hanna N et al, J Clin Oncol 22:1589-1597, 2004



Algorithm for the treatment of advanced NSCLC in 2014

NSCLC advanced & PS 0-1

| —_
I
EFGR and ALK negative

and histology squamous

Platin combined with

[Ty
gencitabine, paclitaxel or =
(0]
docetaxel
<
o
=
-+
1]
>
Q
=
(2]
(0]

znd

Chemotherapy by algorithm Based on previous treatment Line

Progressioi

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Survival (%)

Time to Progression (%)

Squamous NSCLC
ECOG 1594

100 - —— Cisplatin and paclitaxel
K: 00 e Cisplatin and gemcitabine
80 b ===~ Cisplatin and docetaxel
——~ Carboplatin and paclitaxel
604
40 1
204
0
0
100 —— Cisplatin and paclitaxel
------ Cisplatin and gemcitabine
--=-=-Cisplatin and docetaxel
801 | —==Carboplatin and paclitaxel

Schiller JH, et al. N Engl J Med 346:92-98, 2002



Algorithm for the treatment of advanced NSCLC in 2014

NSCLC advanced & PS 0-1

| —_
I I
EFGR and ALK negative and EFGR and ALK negative
histology non-squamous and histology squamous
| |
=
—
=
(0]
v v
<
Q
=
A 4 g
Pemetrexed or erlotinib Erlotinib 2
(2]
or bevacizumab ®
ProgI ession é znd
Chemotherapy by algorithm Based on previous treatment Line
—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Switch maintenance for NSCLC

) Median PFS Median OS
_ ] Primary
Study n Induction Intervention )
endpoint
Months P Months P
Immediate vs
Fidias et al * 309 CarbG x 4 cycles delayed oS 57127 <0.001 12.3/9.7 0.0853
docetaxel
) Platinum-based Pemetrexed vs
Ciuleanu et al 2 663 PFS 40/2.0 < 0.0001 13.4/10.6 0.012
doublet x 4 cycles placebo
Platinum-based Erlotinib vs
Capuzzo et al 3 889 PFS 2.83/2.55 < 0.001 12.0/11.0 0.0088
doublet x 4 cycles placebo
Erlotinib vs 2.9/ <0.001 11.4/ 0.3043
Pérol et al 4 464  CisG x 4 cycles gencitabine vs PFS 3.8/ 0.003 15.2/ 0.3867
observation 1.9 10.8
Platinum-based Erlotinib +
) doublet + Bevacizumab vs
Miller et al ® 768 ) PFS 4,76/ 3.75 0.0012 15.9/13.9 0.2686
bevacizumab x 4 Placebo +
cycles Bevacizumab

! Fidias PM et al. JCO 27:591-598, 2009; 2 Ciuleanu T et al. Lancet 374:1432-1440, 2009; 3 Cappuzo F et al. JCO 11:521-529, 2010;
4 Pérol M et al. JCO 30:3516-3524, 2012; > Miller VA et al. JCO 27(Suppl);Abstract LBA8002, 2009.



Switch maintenance for NSCLC

Non-squamous population

R | Pemetrexed 500 mg/m2EV, d1 +BSC
G PRl Sl atlier heycles Q Until disease progression n=441
of one of the following induction therapies: D Both arms received folic acid. vit. B12 and
_ Gemeitabi : - 0 -
Gemcitabine + Platin " dexametasone
- Paclitaxel + Platin |
+
5 + Plai 7 Placebo EV, d1 + BSC
- Docetaxel + Platin E Until disease progression n=222
2:1
10 o
1.0 o
0.9 _—Q"l 08—
0.5 Pemetrexed + BSC — 4.4 Months 2z o84 Pemetrexed + BSC — 15.5 Months
5 07 Placebo + BSC — 1.8 Months Eg_ 07~ Placebo + BSC — 10.3 Months
= = Nag LT0 A5 % e . - =0
5 06 HR 0-44 {95% €1 0.36-0.55); p<0-0001 8 06 HR:0-70 {95% C1 0-56-0-88); p=0-002
€ 054 £ 054
E— 04 '\‘_\ =E 0.4 —
T 034 \ § 031
02 - —— 8§ 02+
01 -~ T—— 01
i} T i T - T T 0 T T T T T T T
o 6 12 18 24 0 6 12 18 24 30 36 42
Survival tirme (manths)
Mumber at risk Mumber at risk
Pemetrexed 326 58 T 7 1 Pemetrexed 325 265 178 17 51 25 g 0
Flacebo 156 e 2 1 Flacebo 156 112 63 42 20 7 3 0

Ciuleanu T et al, Lancet 374:1432-1440, 2009



PFS probability

o o o =
IN o o o
| | |

o
(N

0

Switch maintenance for NSCLC

SATURN: PFS according EGFR mutation status

-3

Chemonalive advanced
NSCLC
n =1,949

v

Mandatory tumor sampling

—>

EGFR Mutation +

HR = 0.10 (0.04-0.25)
Log-rank P < 0.0001

Erlotinib (n = 22)
—Placebo (n = 27)

O 8 16 24 32 40 48 56 64 72 80 88 96
Time (weeks)

4 cycles of first-line
platinum-based doublet

1.0

0.8 7

0.6 7

0.4 7

0.2 7

Placebo

EGFR Wild-type

HR = 0.78 (0.63-0.96)
Log-rank P =0.0185
Erlotinib (n = 199)

— Placebo (n = 189)

0

O 8 16 24 32 40 48 56 64 72 80 88 96

Time (weeks)

Cappuzzo F et al, Lancet Oncol 11:521-529, 2010



Continuation maintenance for NSCLC

Objective Objective
Study Induction N° Cycles Randomize Intervention Comparator
1 OS T PFS
Mitomicin
Smith et al 3 mor:]ea?sycles Observation
+Vinblastine 3 Induction No No
20011t _ (n=155)
+Cisplatin (=L
Socinski et al Carboplatin Srggmi?#j Observation
4 Induction No No
2 i =
2002 +Paclitaxel (n=116) (n=114)
Belani et al Carboplatin Paclitaxel Observation
2-4 Induction No No
20032 +Paclitaxel (n=65) (n=65)
Mitomicin
Westeel et al Vinorelbina Observation
+lfosfamide 2-4 Pos-Induction No No
20054 (n=91) (n=90)
+Cisplatin
Brodowicz Gemcitabine Gemcitabine BSC
4 Pos-Induction No TTP: Yes
et al 2006° +Cisplatin (n=138) (n=68)
Paclitaxel,
Park et al docetaxel or 4 more cycles 2 more cycles
gemcitabine 2 Pos-Induction No TTP: Yes
2007¢ (n=158) (n=156)
+Cisplatin

1. Smith IE, et al. J Clin Oncol 2001;19:1336-1343; 2. Socinski MA, et al. J Clin Oncol 2002;20:1335-1343;
3. Belani CP, et al. J Clin Oncol 2003;21:2933-2939; 4. Westeel V, et al. J Natl Cancer Inst 2005;97:499-506;
5. Brodowicz T, et al. Lung Cancer 2006;52:155-163; 6. Park JO, et al. J Clin Oncol 2007;25:5233-5239.



Continuation maintenance for NSCLC

) Median PFS Median OS
. . Primary
Study n Induction Intervention )
endpoint
Months P Months P
Carboplatin
+ Paclitaxel Bevacizumab vs
Sandler et al 1 878 ) i (OS] 6.2/4.5 < 0.001 12.3/10.3 0.003
+/- Bevacizumab observation
X 6 cycles
Cisplatinum
) + Vinorelbin Cetuximab vs
Pirker et al 2 1125 ) ] oS 48/4.0 0.39 11.3/10.1 0.044
+/- Cetuximab observation
X 6 cycles
Cisplatinum
Pemetrexed vs
Paz-Ares et al 3 539 + Pemetrexed PFS 6.9/5.6 < 0.0001 16.9/14.0 0.0191

placebo
X 4 cycles

1 Sandler A et al. N Engl J Med 355:2542-2550, 2006; 2 Pirker R et al. Lancet 373:1525-1531, 2009;
3 Paz-Ares L et al. Lancet Oncol 13:247-255, 2012.



Continuation maintenance for NSCLC

) Median PFS Median OS
. . Primary
Study n Induction Intervention )
endpoint
Months P Months P
Carboplatin
+ Paclitaxel Bevacizumab vs
Sandler et al 1 878 ) i (OS] 6.2/4.5 < 0.001 12.3/10.3 0.003
+/- Bevacizumab observation
X 6 cycles
Cisplatinum
) + Vinorelbin Cetuximab vs
Pirker et al 2 1125 ) ] oS 48/4.0 0.39 11.3/10.1 0.044
+/- Cetuximab observation
X 6 cycles
Cisplatinum
Pemetrexed vs
Paz-Ares et al 3 539 + Pemetrexed PFS 6.9/5.6 < 0.0001 16.9/14.0 0.0191

placebo
X 4 cycles

1 Sandler A et al. N Engl J Med 355:2542-2550, 2006; ? Pirker R et al. Lancet 373:1525-1531, 2009;
3 Paz-Ares L et al. Lancet Oncol 13:247-255, 2012.



Continuation maintenance for NSCLC

Paramount trial

BSC + Pemetrexed

NSCLC
Cisplatin — 3/3 weeks until PD
Non-squamous PR/SD
== Pemetrexed =l
SO X 4 cycl N=539 laceb
cycles BSC + Placebo
N =1022 Y

3/3 weeks until PD

1.0 -l=—me Pemnetrexed: median = 16.9 mos (15.8t0 19.0 mos)
1007 Median PFS (95% C1) \ Placebo: median = 14.0 mos (12.9 to 15.5 mos)
Pemetrexed 69 (6:2-7.5) E Y Log-rank P=.0191
Placebo 5.6 (5:5-6-0) == 0.84 Unadjusted HR: 0.78 (0.64 to 0.96)
i Log-rank p<0-0001

B0 £ petH o .ET'
= H=!=:'|Cl-59 (95% CI 0-47-0-74) =1
= Wald p£0-0001 =
2 = 0.6
g 60 =]
o o
z =
2 o
§ 404 — 0.44
=
g S
- p

20 . .2

— A 029 pemsBSC -
Placebo + BSC
o T é é I_’ T IE T T T T T T T T T T T T T
v 3 o = 15 t 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Number at rick Time {months)
Pemetrexed+BSC 259 320 141 59 24 4 0 Time From Induction (months)
Placebo+BSC 180 157 51 14 5 1] 0 N t risk
0. at ris|

Pem + BSC 359 335 276 234 200 164 138 106 77 42 165 2 O
Placebo + BSC 180 168 132 103 78 63 49 35 23 12 B8 3 0O

Paz-Ares L et al. Lancet Oncol 13:247-255, 2012
Paz-Ares L et al. J Clin Oncol 31:2895-2902, 2013



Continuation maintenance for NSCLC

Paramount trial

Grade 1-2, 1 (%) Grade 3—4.5 n (%)
Pemetrexed Placebo  Pemetrexed Placebo

Toxicity® (N=359) (N=180) (N=359) (N=180)
Laboratory

Anemia 34 (10¥ 7 (4) 16 (4) 1 (0.6)

Neutropenia 17 (5)F 1 (0.6) 13 (4F 0(0F
Nonlaboratory

Fatigue (asthenia, 44 (12) 18 (10) 15 (4y 1 (0.6)

lethargy, malaise)

Anorexia 13 (4) 2(1) 1 (0.3) 0(0)

Constipation 8(2) 5(3) 0(0) 0(0)

Diarrhea 10(3) 3(2) 0(0) 0(0)

Mucositis/stomatitis 17 (5) 4(2) 1 (0.3) 0(0)

Nausea 38(11y 42y 1(0.3) 0(0)

Vomiting 21 (6 3(2F 0(0) 0(0)

Edema 17 (5) 6 (3) 0 (0) 0(0)

Neuropathy: sensory 9(3) 9 (5) 1(0.3) 1(0.6)

Watery eye (epiphora,  9(3) 1 (0.6) 0(0) 0(0)

tearing)
Pain 11(3) 3(2) 3(0.8) 0(0)

Gridelli C et al, J Thorac Oncol 7:1713-1721, 2012



Lung cancer — all different

Cancer

Microenv

,’//' '\1,«

ironment


http://www.hybridmedicalanimation.com/wp-content/uploads/2010/07/malignant-tumor.jpg

Algorithm for the treatment of advanced NSCLC in 2014

Progressioi

NSCLC advanced & PS 0-1
| —_

I
EFGR and ALK negative and

histology non-squamous

Platin combined with -
pemetrexed c
(0]
(or other) Bevacizumab
\ 4
~ Endofitlin 2
o
=
v o
Pemetrexed or erlotinib §
(2]
or bevacizumab ®
znd
Chemotherapy by algorithm Based on previous treatment Line
—

Updated from Gandara DR, et al. Clin Lung Cancer 10:392-394, 2009



Bevacizumab plus CT for NSCLC

ECOG 4599

RR: 15% for Paclitaxel/Carboplatin vs 35% for Paclitaxel/Carboplatin + Bevacizumab

100

Hazard ratio, 0.79
P=0.003

80+ X BPC group
3 (305 events in
9: 417 patients)
3 o0 ‘
2
3
a
T 40
QL
> e
o PC group *
20 (344 events in
433 patients)
0 T T T T T T -
0 6 12 18 24 30 36 42
Month
100+
Hazard ratio, 0.66
P<0.001
R 8 )
= \ BPC group
2 (374 events in
‘% 60 5, : 417 patients)
§ 40
w
w
0
13 | PCgroup
g 2 (405 events in "~ _
433 patients)
0 e x

6 12 18 24 30

Adverse Event

Meutropenia
Thrombocytopenia
Anemia

Febrile neutropenia
Hyponatremia
Hypertension
Proteinuria

Headache

Rash or desquamation
Bleeding events (all)

Central nervous system
hemorrhage

Epistaxis
Hematemesis
Hemaoptysis

Melena or gastrointestinal
bleeding

Other hemorrhage

Padlitaxel-Carboplatin Group

(N=440)

Grade 3 Grade 4 Grade 5
74 (16.8)
1(0.2)
4 {0.9)

8 (1.8) 1{0.2)

4 (0.9) 1(0.2)

2 (0.5) 1(0.2)

2 (0.5)

2 (0.5)

3 (0.7)

1(0.2)

1(0.2)

1(0.2) 1(0.2)

Grade 3
number of patients (percent)

17 (4.0)
11 (2.6)
29 (6.8)
11 (2.6)
13 (3.0
10(2.3)
19 (44)

3(0.7)

2 (0.5)
3(0.7)

1(0.2)

109 [25.5)

7 (L6)
0

4 (0.9)
1{0.2)
2 (0.5)

3 (0.7)

1{0.2)
1{0.2)

1(0.2)

Paclitaxel-Carboplatin-Bevacizumab Group
(N=427)

Grade 4

P Value

Grade 5§

0.002
0.04
NS
5(1.2) 0.02
0.02
<0.001
<0.001
0.003
0.02
<0.001

2 (0.5)
5(12)

Sandler A et al, N Eng J Med 355:2542-2550, 2006



Bevacizumab plus CT for NSCLC

Endpoint

PFS, HR (95% CI; P value)

RR, % (P value)

Median survival, mos
HR (P value)

1.0 = Placabo + CG [n = 347)
E == Bevacizumab 7.5 mgikg + CG {n=345)
[+ ]
o= 084 HR 195% C1) = 0.75 (0.62 to 0.91)
w3 P= 003
5 o]
o=
%E 0.4
25
o 5 024
7
T T T T T r
0 3 [ 9 12 18 18

Time (months)
Mo. of patients at risk
Placebo + CG 47
Bev 7.5 mgkg + CG 345

228
251

122
150

38
52

12 3 0
18 3 ]

1.0 == Placsbo + CG (n=347)
- == Bevacizumab 15 mg/kg + CG in = 351}
8L e
E = =7 HR {95% Cl} = 0.82 [0.68 to 0.98)
L-I.- -g P=.03
£2 o
a4 =
@ — 044
o3
gz
o 5 024
[£s )
T T T T T T
o 2 [ 9 12 15 1

Time (months)

MNo. of patients &t risk
Placebo + CG a7

Bev 15 mp'kg + CG 351

228
238

122
148

38
45

12 3 ]
18 5 0

AVAIL

CG +
Placebo

NA

(7.5 mg/kQ)

20 34 (< .0001)

13.6

) 0.92 (.3664)

CG + Bevacizumab

0.75 (0.62-0.91; .0026)

CG + Bevacizumab
(15 mg/kg)

0.82 (0.68-0.98; .0301)
30 (< .017)

13.4
1.02 (.8420)

Bevacizumab 7.5 ma'kg + Bevacizurmab 15 mgikg +

CGIn =330 CG (n = 329)
AE Mo. of Patients Yo Mo. of Patiants %
Patients with = 1 severe (grade = 3) AE 252 76 265 a1
Meutropenia® 132 40 117 ]
Thrombocytopenia 89 27 7 23
Anemia et 10 34 10
Asthania 17 5 15 3
Vomniting 24 ) n g
Hypartension 21 & 28 g
Sevearo AEs of intarast
Bleading 14 4 14 4
Protainuria 1 <1 4 1
G| perforation — — 1 <1
|schemic eventst 8 2 10 3
‘Vanous thromboombelic events 24 7 23 7
Hamoptysis [all grades) 23 7.0 az 97
Pulmonary hemorrhage (grade = 3} 5 15 3 0.9
Fatal pulrmonary hemorrhage 4 1.2 3 09

Reck M et al, J Clin Oncol 27:1227-1234, 2009



Bevacizumab plus CT for NSCLC

PointBreak

Patients with Pemetrexed/carboplatin/bevacizumab
advanced every 3 wk up to 4 cycles*; N =472

nonsquamous
NSCLC

No prior systemic
treatment for lung
cancer

EZ%C;QPS U : Primary End Point:
* OS (superiority study)

Paclitaxel/carboplatin/bevacizumab
every 3 wk up to 4 cyclest; N = 467

PemCBav == PacCBav PemCBay == PaclCBay

[n =472} [n = 457} [n=472) {n = 87}
1.0 05 median (35% Cll,mo 126 (113t 14.0) 134 (11.91t0 145 1.0+ PFS median (05% CIl, mo  6.0[55 to £.0) GEGEAmED
HR {36% CIi; P 1.00 {0.86 ta 1.16]; P= 940 = HR {95% CIk P B30T ko 961 P = 002
Survivel rate (%) = Survival rata (%}
0.2 1-year 527 51 = 0.8 1-year 13 152
= 2-year pLN ) b I =
2= v =
z £ o £
S = 0.6 o= 067
Zh - m
= o = =
D2 pad 2 2 044
o 4 n =
S o
- ] -
0.2 =S 0.2
o
T T T T T T T T T T T T T T T T T T T T T T 1 T T
0 3 6 9 12 15 18 21 24 27 30 33 3w/ 39 0 3 4] 9 12 15 18 21 24 27 30 33 36
Time From Induction (months) Time From Induction (months)
Mo at risk M. at risk
PemCBev 472 406 341 283 229 181 148 98 B8 35 10 B 1 PemCBev 472 318 180 113 76 49 32 20 @ 4 2 1
PacCBev 467 320 184 81 S0 3N 17 N 4 4 1 a

PacCBev 467 414 350 280 231 188 133 B0 G50 36 17 & 0O

Patel J et al, J Clin Oncol 31:4349-4357, 2013



Lung cancer — all different

Cancer



http://www.hybridmedicalanimation.com/wp-content/uploads/2010/07/malignant-tumor.jpg

Willam Coley (1862 — 1936)




Tumours use various mechanisms to escape the
Immune system

Immune escape mechanisms are complex and frequently overlapping

C Release of
immunosuppressive factors

Factors/enzymes directly
e ® or indirectly suppress
o *o* _,  immuneresponse

B Recruitment of
immunosuppressive cells

& <

Tregs MDSCs

D T-cell checkpoint

A Ineffective presentation dysregulation
of tumor antigens to the
immune system

Downregulation of  Supprassion
MHC expression of APC

Tumor microenvironment

Davies M, et al. Cancer Management and Research 6:63-75, 2014



T-cell based immunomodulation

Vaccines
A @ B Adoptive cell transfer

@ T-cell receptor engineering

MHC peptide and T-cell receptor

T cell

Antigen-presenting cell f

Adjuvant (Toll-like receptor agonists)

3 Costimulatory receptor D Immune checkpoint blockade
Agonistic antibodies Antagonistic antibodies

@ Q PD-L1

T-cell PD-12
T-cell receptor -<CD40 receptor m—
i = Q D27 )— X . PD-1
[P R o
P o >- CD28 g
S

(D28 D

Tartour E, et al. Lancet Respir Med 1:551-563, 2013



Differences in CTLA-4 and PD-1 blockade

%o = SSo = 0%

(cytokines, lysis, proliferation,
migration to tumour)

™
Dendritic

anti-PD-1

CTLA-4 blockade (ipilimumab) PD-1 blockade (nivolumab)

Ribas A, et al. N Engl J Med 366:2517-2519, 2012



Somme immune checkpoint inhibitors in NSCLC

Development

Compound Company Target Stage in NSCLC
Ipilimumab Bristol-Myers Squibb  CTLA4 Phase III
Tremelimumab Medlmmune CTLA4 Phase |
Nivolumab Bristol-Myers Squibb ~ PD-1 Phase III
(BMS-936558)

Lambrolizumab Merck PD-1 Phase III
(MK-3473)

BMS-936539 Bristol-Myers Squibb ~ PD-L1 Phase |
Medi-4736 Medlmmune PD-L1 Phase 1
MPDL-3280A Genentech PD-L1 Phase III

Champiat S, et al. J Thorac Oncol 9:144-153, 2014



Randomized phase Il study of Ipilimumab and CT in
advanced NSCLC

First-line - -
Stage IlIb/IV NSCLC Indu(cr:]tlfgolgr)]ase Mamte(ga:gg)Phase
18 yrs of age or older 4 4 , , 4
ECOG PS 0/1 1:1:1 < > | 7 7 >
it c C C C C cC IPI IPI
l | 1 ¢ 7 1 | Follow-up
Concurrent ] ! Y 7 1 g phase
IPI + Pac/Carbo Pl el el p] PP
)
N c € C C € cC IPI IPI Foll
= l l L2 7 1 ollow-up
N Phased | | 7 T phase
I IPI + Pac/Carbo P P P | P | IPI | IPI |
S
nd
cCc C C C C cC P P
Control T R R R R | 2 4, 1 | Follow-up
| | | | | | Y Y r hase
P + Pac/Carbo lp P P P P p| | p
(N =204) q3w ql2w

e Primary endpoint: irPFS
e Cxregimen: Pac 175 mg/m?/carbo AUC 6 prior to start of ipilimumab (10 mg/kg)

Lynch TJ ,et al. J Clin Oncol 30:2046-2054, 2012



Randomized phase Il study of Ipilimumab and CT In
advanced NSCLC

Control Phased Ipi
— —
Evants/patiants 61/66 T
1.0 = Madian (95% Cl), months 421 (27610 532} 513 (4.17t05.72)
HR (95% CI) 0.69 (0.46 to 1.00)
— 0.8- Log-rank P 0z
L=
o=
] E O.B—
O ©
= O
E o 0.4
| =
EZ o
0 2 4 6 8 10 12 14
Time (months)
No. at risk
Control 66 62 51 38 3B 27 15 12 9 3 1 1 1 1 0
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Lynch TJ, et al. J Clin Oncol 30:2046-2054, 2012



Randomized phase Il study of Ipilimumab and CT In
advanced NSCLC

Control {n = &5) Concurrent Ipilimumab (n = 71) Phased lpilimumab (n = 67)
Grades Grades Grades
Event Tand2 Grade3d (Graded4 TandZ Grade3d Graded4 1andZ Grade3 Grade 4

Any adverse event, %o 21 29 11 16 30 27 19 42 12
Any treatment-related adverse event, % 43 29 a 35 24 17 43 3 a
Treatment-related non-hematclogic adverse events, %

Fatigue 22 b 0 20 7 1 18 b 0

Alopecia 45 MA MA 24 MA MA 45 A MA

Rash B 2 0 25 3 0 10 3 0

Pruritus 5 2 0 17 L] 0 B 0 0

Arthralgia 11 L 0 16 0 0 12 2 0

Asthenia 3 2 0 4 3 0 16 2 0

Diarrhiea 14 3 0 23 7 0 18 b 0

Mausea 21 2 0 25 1 0 31 2 0

Vomiting 15 2 0 17 1 0 16 2 0

Peripheral neuropathy® 23 7 0 12 1 0 10 0 0

Paripheral sansory neurcpathy™ 11 2 0 8 0 0 16 3 0
Hematologic abnormalities, %1

Thrombocytopania 25 1 2 29 2 0 40 3 0

Meautropenia 32 11 2 26 B 3 34 2 0

Anemia Ea G 0 B0 2 3 g2 6 0
Liver-function eanzymes, %t

ALT 35 2 0 40 2 0 29 2 0

AST 3z 2 0 25 2 0 31 2 0

Lynch TJ, et al. J Clin Oncol 30:2046-2054, 2012



Nivolumab phase I trial in squamous/nonsquamous NSCLC

Nivolumab 1 mg/kg IV g 2 weeks
Eligible —» (n 333) |
NSCLC
patients
randomized N Nivolumab 3 mg kg IV q 2 weeks
between 3 n=37)
nivolumab
dose levels
f
in=129) ) Nivolumab 10 mg/kg IV q 2 weeks
(n=59)
100 Died/Treated - 88/129 1.0 4 )
90 - Median, Mos (95% CI) - 9.6 (7.8-12.4) 0.9 - All Treated With NSCLC
) Censored
80 - 0.8- /A Squamous
20 4 E 0.7 4 Nonsquamous
— 60+ E 0.6 - -
ag_ w . 0,
< 50+ 1-yr 0S: 42% E 051 1-yr 0S: 43% .
C 40- XL S — 'I 1-yr 0S: 39%
30 1 g 03- !
10 - ' o—0 0.1+ :
- 1 - '
0 ] L] L | 1 ] L] : L] 1 1 1] L] L] L] 1 1 u 1 1 L] : ] || 1 ] || L] 1 ] ] L] 1
03 6 91215182124273033 363942454851 0 3 6 9121518212427 3033 363942 45
Mos Since Treatment Initiation Mos Since Treatment Initiation
Pts at Risk, n Pts at Risk, n
129111826343 2211 8 5 3 3 3 3 11 0 0 0 5444362416 7 3 3 3 2 2 2 2 1 1 0

Open circles indicate censored events, denoting the time to the last known
alive date before the date of data analysis, for patients without a death.

Brahmer JR, et al. ASCO 2013. Abstract 8030



Duration of response and overall survival with
nivolumab monotherapy in NSCLC

NSCLC responders2? by histology
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aResponses were assessed by modified RECIST v1.0

Proportion survival

All treated subjects with NSCLC

1.0
0.9 = - -
Died/treated Median (95% ClI)
0.8 94/129 9.90 (7.80,12.40)
0.7 =
0.6- Median OS: 9.9 months (7.8, 12.4)
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_________ (48 patients at risk)
0.4= '
i
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129111 82 66 48 35 31 28209 4 3 3 3 2 1 1 1 0 O

Vertical line at 96 weeks = maximum duration of continuous nivolumab therapy

bAll efficacy analyses based on data collected as of September 2013

Adapted from Brahmer JR, et al. Mini-Oral presentation at WCLC 2013. J Thorac Oncol. 2013;8(suppl 2):abstract: MO18.03



Nivolumab: activity across NSCLC histology

Stable disease rate

NSCLC histology Dose (mg/kQ) ORR % (n/N) 224 week, % (n/N)
All doses 16.7 (9/54) 14.8 (8/54)
1 0 (0/18) 26.7 (4/15)
Squamous E 22.2 (4/18) 5.6 (1/18) |
10 23.8 (5/21) 14.3 (3/21)
All doses 17.6 (13/74) 6.8 (5/74)
1 5.6 (1/18) 5.6 (1/18)
Nonsquamous 3 26.3 (5/19) 10.5 (2/19) |
10 18.9 (7/37) 5.4 (2/37)

Brahmer JR, et al. ASCO 2013. Abstract 8030



Selected adverse events (21%) in patients with NSCLC
treated with nivolumab

» Select adverse event defined as an event with potential immunological aetiologies that require
more frequent monitoring and/or unique intervention
All patients have 21 year of follow-up

Drug-related pneumonitis (any grade) occurred in 8 NSCLC patients (6%);
3 patients (2%) had grade 3-4 pneumonitis of which 2 cases were fatal

Patients, n (%) N=129

Any grade Grade 3/4
Any treatment-related select adverse event 41 (53) 5 (6)
Skin 16 (20) 0
Gastrointestinal 12 (15) 1 (1)
Pulmonary 7(9) 2 (3)
Endocrinopathies 6 (8) 0
Hepatic 5 (6) 1(1)
Infusion reaction 4 (5) 1(1)
Renal 3 (4) 0

Adapted from Brahmer JR, et al. Mini-Oral presentation at WCLC 2013. J Thorac Oncol. 2013;8(suppl 2):abstract: MO18.03



Change in baseline

Change in baseline

target lesions (%)

target lesions (%)

Nivolumab plus CT: change in tumour burden
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Baseline tumour measurements are standardised to zero; tumour burden is measured as the sum of the longest diameters of
target lesions
Horizontal lines denote 30% decrease for PR and 20% increase for PD per RECIST 1.1 Only patients with both baseline and on-
study target lesion measurements are included

Rizvi NA, et al. ASCO 2013. Abstract 8072



Nivolumab: change in tumour burden according to EGFR
and KRAS mutation status

EGFR mutation status KRAS mutation status
Ll ' Mutant e @ Mutant
100 4/ B Unknown 100 B Unknown
. 804 | WIT . 80 m WT
< 60 = 60
N N
'E 40 - E 40
M- e N S ———
£ o WL £ o JUMIUTY | _
= - WL = 20 I
e 404 | e-40-4
S 60 - | 5 60
—-80 - -80
-100 -100

Patients Patients

Dashed horizontal lines denote 30% decrease for PR (in the absence of new lesions) and 20% increase for PD per RECIST v1.0

Adapted from Gettinger S, et al. Poster presentation at WCLC 2013. J Thorac Oncol. 2013;8(suppl 2):abstract: P2.11-038



Tumor heterogeneity

Cancer ‘stem’ cell Primary tumour Therapy
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Eccles S, et al. Breast Cancer Res 15:R92, 2013



Non small cell lung Cancer

The promise of pharmacogenomic testing
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Walgren RA et al. J Clin Oncol 23:7342-7349, 2005



The personalized cancer care continuum
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Meric-Bernstam F et al. J Clin Oncol 31:1849-1857, 2013



Conclusions

Advanced NSCLC: A prevalent and deadly cancer

First-line therapy: Several CT and targeted agents approved in recent years; choices
driven specially by histology and/or mutational status (ie, EGFR and ALK and ...)

Second-line therapy: Choices depend on ECOG PS, prior treatment, current organ
function, tumor histology, and molecular variables

Special considerations: Important to consider patient age, initiating early palliative
care, management of treatment-related adverse effects (eg, CINV, rash/cutaneous,
cardiac)

Future directions/ongoing needs: Many patients do not respond to or relapse on
existing therapies; many promising agents under investigation
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