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MISSION: Study Objective and Design

Objective
To compare the efficacy and safety of sorafenib plus BSC with BSC alone in patients with
relapsed or refractory, advanced, predominantly non-squamous NSCLC with disease
progression after two or three prior treatment regimens

Design

Randomized, double-blind, placebo-controlled phase 111 trial conducted
in 31 countries in Europe, North and South America, and Asia Pacific.
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MISSION: Overall Survival
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MISSION:Progression-Free Survival
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Estimated survival probability

LUX LUNG 1 (3- 4-line) : overall survival

1.0 Placebo, deaths = 114 (568.5%), median = 11.96 months (95%CI: 10.15-14.26)
Afatinib, deaths = 244 (62.6%), median = 10.78 months (95%CI: 9.95—-11.99)
Hazard ratio (Afatinib vs. Placebo) = 1.077 (0.862, 1.346)
Log-rank test p-value (one-sided) = 0.7428
0.8 1
0.6 1
0.4
0.2 D e
Number at risk |
195 169 142 112 65 33 18 5
0.0-390 344 283 217 122 69 32 12
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Time to death since randomization [Months]

Miller VA et al, Lancet Oncology 2012



Estimated PFS probability

LUX LUNG 1 (3- 4-line) : PFS

1.0

0.8

Number at risk

Placebo, PFS events = 133, median = 1.1 months (95% CI: 0.95—1.68)
Afatinib, PFS events = 275, median = 3.3 months (95% CI: 2.79—4.40)

Hazard ratio (95% CI) = 0.38 (0.306, 0.475)
Log-rank test p-value <0.001
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PFS time since randomization [Months]

Miller VA et al, Lancet Oncology 2012



3AND 4-LINES THERAPIES IN ADVANCED NSCLC

IN THE MISSION AND LUX-1 TRIALS PFS BENEFIT
BUT NO SURVIVAL BENEFIT:

- Effect on survival of subsequent lines therapies even
after 3 or 4 treatment line?
(very selected patients receiving multiple treatment lines)

- In this subset of patients considering the palliative
setting can be PFS a reliable study endpoint ?



IS THERE A ROLE FOR 3- AND 4-LINE

TREATMENTS IN ADVANCED NSCLC ?




3- AND 4-LINE THERAPIES IN ADVANCED NSCLC: ISSUES

- Large tumor burden
- Drugs resistance

- Often included in clinical trial patients with poor
clinical condition (“the last opportunity”)

- Reduced tolerability to drugs
- Primary study endpoint? (OS,PFS,QoL, symptoms relief)

- To date no positive trial without a molecular marker



IS THERE A POTENTIAL ROLE FOR MULTITARGETED

ANTIANGIOGENETIC AGENTS IN ADVANCED NSCLC ?




Antianglogenic tyrosine kiase receptor inhibitors and their targets

Agent VEGFR- VEGFR-2 VEGFR-3 ~ PDGFR EGFR  Other targets
Vandetanib » B RET

Sunitinib v 9 0 b KIT, FLT3, RET
Axitinib » 0 0

Sorafenib ® v s 0 KIT, RAF, FLT3
Vatalanib ' s o 0 KIT

Cediranib ’ ’ v o KIT

Motesanib 0 9 ° ¢ KIT, RET
Pazopanib ’ 0 ' ' KIT

BIBF [120 0 0 FGFR

Scagliotti GV et al, Oncologist 2012
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) Phase I1I, Randomized, Double-Blind, Placebo-Controlled )
NEXUS trial | Trial of Gemcitabine/Cisplatin Alone or With Sorafenib for NEXUS trial

the First-Line Treatment of Advanced, Nonsquamous

Non—Small-Cell Lung Cancer
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ao, Yan Sun, Steven Gans Ettenne Le
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ESCAPE TRIAL: Overall Survival

1.00 -
— CP+Sorafenib
~ Median: 10.7 months
+ 959% CI: 9.3, 13.9
5 0.75 - — CP
G Median: 10.6 months
O 95% ClI1: 9.7, 12.0
o
. 0.50 1
e
= I
% 0251 HR = 1.16
p) 959 CI1: 0.95, 1.43
0 P =0.930
0 2 4 6 8 10 12 14 16 18 20
Months
CPS 464 406 354 268 155 86 47 16 7 1

Scagliotti G et al, J Clin Oncol 2010



SUNITINIB * ERLOTINIB IN 2nd-LINE NSCLC TREATMENT

Survival from Randomized Trials

PHASE I PHASE 111
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International, Randomized, Placebo-Controlled,
Double-Blind Phase III Study of Motesanib Plus
Carboplatin/Paclitaxel in Patients With Advanced

Nonsquamous Non—Small-Cell Lung Cancer: MONET1

i Kubota, Fiona Blackhall,

‘ao, Yong-piang Het,

Patients With Median DS Tims,

n Events, n Muonths i
= Motesanib + G'F b4l 354 13.0(11.2 to 1400
Flacebo + C/P 549 T 1100101 to 12.4)
Hazard ratio (85% CI} 0.90 (D78 to 1.04]
04
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Phase IIIT clinical studies with multi-angiokinase inhibitors in MSCLC.®

Apent Phase Patieni characteristics Treatment armi =) Climical trial identifier
[iual target
Somfenib I 1 pricr EGFE. TKI and - | prior chemotherapy regimen Sorafenib monotherapy MCTOO922584
I First-line Sorafenib + metronomic docetaxel NMCTOOR01 80
11 =2 prior lines of therapy: latest therapy single-agent erlotinib Sorafenib + erlotinib versus sorafenib alone MNCTOOG09E04
11 Mon-smokers or former light smokers, | prior chemotherapy Sorafenib monotherapy NMCTOOTS4923
regimen
Il 2 or 3 prior chemotherapy regimens Sorafenib monotherapy MNCTOOEGIT4E
Sunitinib I 1 prior chemotherapy regimen Sunitinib versus pemetrexed versus sunitinib + pemetrexed NCTOOGRER]S (CALGE 30704)
I First-ling Sunitinib + docetaxel + cisplatin NMCTOIDI9798
I Maintenance following first-line, platinum-based chemotherapy  NCTOI2 10053
111 Maintenance following first-line, platinum-based doublet NCTO0693992 (CALGEH 30607T)
chemotherapy
111 = 1 prior chemotherapy regimens, including a platinum-based Sunitinib + erlotinib versus placebo + erlotinib MCTMHST392
regimen
Cediranib i First-line Cediranib + carboplatinfpaclitaxel NCTOOTI55340 (BR29)
Axitinib L' First-line, nonsguamous histology Cisplatin/pemetrexed £ axitinib MCTDOOTGETSS
I First-line, sguamous histology Cisplatin/gemcitabine + axitinib MCTOOT35904
Motesanib 111 First-line, nonsguamous histology Carboplatin/paclitaxel + motesanib NCTHMG0317
Linifinib 11 First-line, nonsguamous histology Carboplatin/paclitaxel + linifinib MNCTOOT 16534
Brivanib 11 MSCLC and other iumor types Brivanib monotherapy MCTODG3ITES
Triple targer
Mintedanib (BIBF 11200 111 Second-line (prior bevacizumab permitted). all histologies Nintedanib BIBF 1120 + docetaxel versus placebo + docetaxel NCTO0E05 194 (LUME-Lung 1)
111 Second-line (prior bevacizumab permitted). nonsquamous Mintedanib BIBF 1120 + pemetrexad versus MNCTOOR06E 19 (LUME-Lung 2)
histology placebo + pemetrexed
Pazopanib I =1 prior therapies, siage IV Pazopanib monotherapy NCTOI497TE
11 First-line, stage IITHIY Pazopanib + paclitaxel versus carboplatin + paclitaxel NCTDOEGG52E
11 1-2 prior chemotherapy regimens for advanced disease, siage Pazopanib + erlotinib versus placebo + erlotinib NMCTOI0ZT593
IIBTY
I First-line, stage IITB/Y, predominantly nonsquamous histology  Paropanib + pemetrexed versus cisplatin + pemetrexed NCTOOST 1405
I Progression on first-line bevacizumah, stage HIB/TY Pazopanib monotherapy NCTOI262820
I Progression on firsi-line bevacizumab, stage HIIE/TY Pazopanib + pemetrexed versus pazopanib alone MCTOI 107652
I Stage IVASTVE Pazopanib versus pemetrexed maintenance after NMCTOI313663
carboplatin'cisplatin + pemetrexed induction
Il Stage HIBIY Pazopanib versus placebo maintenance MNCTOI208064
IFIl  Stage 1, adjuvant therapy Pazopanib monotherapy versus placebo NMCTOOTTS307

Ellis M et al, Crit Rev Oncol Hematol 2012



MULTITARGETED ANTIANGIOGENETIC AGENTS:

THE REAL PROBLEM

Drugs with a leading target (VEGF) with no
predictive factors for efficacy and no opportunity
for patients selection



ANGIANGIOGENETIC AGENTS:

PREDICTIVE FACTORS ?

There are no firmly established markers to

measure antiangiogenic efficacy in vivo and select
patients

Potential markers currently being evaluated,
Include

serum, plasma and urine soluble proteins/receptors
Imaging

in vivo blood flow and/or capillary permeability
measurement (CT, MRI, ultrasound)

In vivo metabolic/proliferative imaging techniques (PET)

microvessel density



Survival Probability

Exploratory analysis: OS and PFS in Patients with
EGFR Mutation in Tumor or Plasma

ON}
Sorafenib N=44; Placebo N=45
HR=0.48 (95% CI 0.3,0.76)
P-value=0.002
Sorafenib median OS= 13.9 mo (423d)
Placebo median OS= 6.5 mo (197d)

PFS
Sorafenib N=44; Placebo N=45
HR=0.27 (95% CI 0.16,0.46)
P-value<0.001
Sorafenib median PFS= 2.7 mo (83d)
Placebo median PFS= 1.4 mo (42d)
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Biomarker*treatment interaction analysis: p-value=0.023

Biomarker*treatment interaction analysis: p-value=0.015

Mok TS, et al. ESMO 2012, Abstract LBA 9.




FORTIS-M: Randomized, Double-Blind, Placebo-Controlled Study of Oral
Talactoferrin Alfa in Relapsed Advanced NSCLC

Talactoferrin alfa 1.5 g BID
12 weeks on, 2 weeks off

Up to 5 cycles or until disease
progression
+ BSC

i Up to 5 cycles or until disease
progression
* 742 patients enrolled A\ + BSC
- Stage I1IB/IV NSCLC who D
have failed two or more prior O 21
regimens IYI Placebo BID
*ECOG PS 0-2 7 12 weeks on, 2 weeks off
=

Primary endpoint: Overall survival
Secondary endpoints: 6-month and 1-year survival rate, PFS, ORR, DSR, safety and tolerability



FORTIS-M: Primary Endpoint — Overall Survival
(ITT Population)
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Median OS of 7.66 Months in the placebo arm, 7.49 Months in the talactoferrin arm

HR = 1.04 (0.873, 1.24)
P=0.6602 (two-sided)




FORTIS-M: Secondary Endpoint — PFS

Median PFS in the talactoferrin arm was 1.68 months compared to 1.64 months for placebo.
HR =0.99 (0.835, 1.16),
P=0.8073 (two-sided)
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IATROGENIC MMUNOTHERAFY OF LUNG
CANCER

Ex atiempss b rid hireell of canarrous grosdha, mman
has used fire and cryogenics, laser and xoray heams, -
vies and excsion, asd an infinite spectrum ol dies,
druge and sugpesiion. Every few years one or anather
musthed 1 red isomvened when ome or several phvshcians
recxrt] unssaxal responses of paticsils with canoes 1o one
or another cirmemsiance. A repom in this isue provides
evidence il empyema i the poRmopesacive period

Fpe. B, P72

miay improve sarvival in some patients wilk lung cas.
4.

The American lierarure concermed wich the ani:
CANOST @ ety of Msro-onEanies Ires s hosorseal
ronée in the repeets of Caoley, who im LEO] [during his
first vear in practice) induced erysipelas<like infections
N tumsser mases Later e mnd atber ined o seres of
miked infections and filorares of several coganisms and
repaniad spormdic enmasragemend; thee amd sobae-
uend =mudies bane been summarized by Maurs'

A predosninant ingredeenl of moel snsed bewing was
extracis of Serrpta marcarrmr, WVigorus: sitempis have
been made w0 confirm the carcinodyric propervies of 5
marerromy &nd 1o deelare the sitive molecule (o mode-
cubes], L falley amd his co-worioen® reporied that a
polymaccharide from £ sdrevery damaged newly
Formed blowad vexeeh off experirsenesl hamors Aldgine,
I'..-l-glllau and Park® direoly obssrved che effec of the
an jummar erwech and cencluded  thas
Ihl; tdamage, mn the form of sass, thromba amsd hemar-
rhage, was proporonal oo the degres and durabon of
hypoEnsion asocared with the agemt. The antitumor
effectivenc=a of this and relaiod compownds was beiel
and limited by severe soxiclny and the ks of effectie.
nesd afler an initial infedion. Approzimately 3 pa-
tiemis. are known 10 have been given the purified
polvigccharide ol ¥ marceemi, bual stvere inciaty dis-
couraged farther crials

Another ingsresting endolozin that has had insen-
sive sty was red from Ty crunt (R-R
facr). The Pﬂmlpﬂ mmm& LT
dasmge with K-H. Hlu..ﬂ'lh."n;:rl-nll;h.l K-R fram:
srveral species d5d damage tummeors inomice bur did not
prolong treir sarvival

Christermen™ Ercaled rabbits thal were implanied
with tha Brown-Pesme carcinoma with living and
dead hemolyte screprosoed. Fepeaied masive nfe-
tioes reduced the namber of swtasiases bos failed io
affect the primary tumor implast. Warious lvsates and
EndBaning were implEnL.

There are fow malignant tumors in man that have
beem expassd 1o infesion in 4 manner that permis
walid wudy. Actually, most large bamor masees ase in-
feoned. and infecoions of superficial ulceraing cancers
of the skiis do nol soem b ishilil proagees of the do-
Eanr

A unsguie clinbzal ex pesisnent that may be peroines
inwalves the implamiacion of tomor oells ak oolon anas-
nerses. Comparathe studles of sopare-line recur-
rences have beon mrscke in patienis progasred Tor surgery
of the colon by mechanical ceansng or anibeonio
Claise: that ike imglantation of cancer ool in the -
ture line is more frequent in patients given antibictics
have been made by o namiber of surgeons. Herer and
Elanctr® reported that of 16 patienls with cancerous re-
currence gt che suvare fine afver amenor resections of
thecolon, all bur ane had besn “prepared ™ with ancibi-
otics, Linforiurately, mo sdequabte prospective clinical
asemment of the problem bas been made.

Wink" noted a wriking iscreae in tamor implens &

The
New England
Journal of Medicine




Annals
sQncology

Annals
Arrwls of Oncodogy 23 Bupplernerd 8 Ji20—dild, 2012 “(Oncology
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What future opportunities may immuno-oncology
provide for improving the treatment of patients -
with lung cancer?

M. Reck”

Deparmerd of Thomoe Oncobgy, Hospils) Gosthaedod, Goassharmde, Gamnany

L cancer 65 the Badng causa of cancar-ralatad mortalty worldwids, with non-smaicall ung cancer (NEBCLE)
accountng for aporeamaesly 85% of &l cases. Most paiants with NECLE are dagnossd &t an advanced stags and
hara a poor prognoss, with & S-yesr surival rate of <5% . Despits the mroduction of new chamotherapeutc agents
and moleculary tagated dnugs, outcomess reman podr, amphasiEang the nesd for new restment aporoschees. Inducng
ar poErtiEing memuns resnorsss Ve rmmunotiheraneutic manipulEion s e viabs trestmant anosasch for ung cancer.
Amgan-speacihic, tumowr-call, and dendrite &l-basaed vacomnas hars &l bean evaluatsd in lung cancer, and soms hars
shown promesng cimcsl actvty in phase | res. These ncuds Ipoesonal BUP25 vacons (L-BLP25), wiech tangets
mucn 1, and maelanoma-assocated antgan 3 (MAGE-A3) antigen-mpechic cancar mmmuno therapeutc (ASCT), wiich
targats MAGE-AS, a paptide sepressad almost exchusely an tumowr calis. MAGE-AZ ASC] s bang evaluatsd in the
adpnent ssting in & phasa il nid of patents wih asdy-sge NEOLE, whis a phasa Il e of L-BLUP25 = anmling
natertts wih unrssectahis stage Il NECLE. T-cal modulEting agants (8.9, antibodes agarest programmead dash 1 and
cytaboees Thymphocyte-assosaesd amgan-d [CTLA-4]) &= also bang mestgaed . For swampla, n patisrts with
NSCLC teaated with paiitsesl and carboplitn, the phassed admmestraton of ipimumab (an antbody aganst CTLA-4)
rasuitad in aubstantal mmproveEsmants in emmune-siated progresson e suneval comparad with chamotharapy aons
(5.7 warsus 4 6 mamths; P =0005). munatharapy in ung cancsr is staning D deler promesng resuts in cinicsl rels.
Hirwsrvar, further resasnch will be reqursd to sstanish the aptimal trming of theragy (La. in the adiuvant or matastaic
sattngs). Inaddiamn, § will ba mmportant to determins § mmunothersmess ars most effecthe whan ussd slonsarin
comibmation with athar agants.

Key words: anthody, antigen-specific vaoonss, axdarsne dsssse-amal-oall ung cancar ([ED-5CL0), smmmunatheramy,
nan-anali-call ung cancar (NS0LG), T-call modulston
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IMMUNOTHERAPY OF LUNG CANCER

J ABOUT 40 YEARS OF INVESTIGATION
d NO POSITIVE LARGE PHASE 111 STUDY

d NO REGISTERED DRUG IN LUNG CANCER



A Elimination

B Equilibrium

Finn OJ, Ann Oncol 2012.



Tumour escape
and growth

Increase in
tumour—promoting

immune cells Cancer

Immunotherapy

Finn OJ, Ann Oncol 2012.



Foreign Antigen

APC displaying
peptide + MHC ll

Naive T Lymphocytu‘

Complementary CD4+ T
Lymphocyte

Activationof CD8+ T
Lymphocyte (CTL)

Clonal Expansion of
CTL

Memory T lymphocyte

o8 /1\ .

Periphery

Tumor immune
evasion

Tumor antigen down

regulation

Decreased MHC1
expression

Impaired peptide delivery

Cytokine secretion
favoring tolerance

Attractimmature APC

Infected targetcell
displaying peptide+MHC |

—— Apopiotic cell death

Fallure of CTL Induced
apoptosis

CTL complementary
to target cell

Bradbury P et al, J Thorac Oncol, 2008.



IMMUNOTHERAPY OF LUNG CANCER

- Unfortunately, such as in the FORTIS M trial, usually
Immunotherapy used Iin pretreated patients and in very
advanced disease (high cancer immune evasion)

- No biomarkers to select patients that can experience
the greatest benefit



Table 1: Ongoing clinical trials of immunotherapies for non-small-cell lung cancer

Intervention Study design Estimated S5tage Main eligibility requirements Endpoints
enrolment
(m)
FORTIS-M Talactoferrin or placebo Phase 3 randomised, 720 StagelllBor IV Progressive disease after two or more  Primary: O5. Secondary: PFS, objective
double-blind previous systemic therapies response, disease stabilisation rate, safety

Unfortunately tfial_étopped due to company problems

‘ MAGE=melanoma-associated antigen. PF5=progression-free survival. Q5=overall survival. Thomas A et al, Lancet Oncology 2012




| Table 1: Ongoing clinical trials of immunotherapies for non-small-cell lung cancer

Intervention Study design Estimated S5tage Main eligibility requirements Endpoints
enrolment
(m)

START Liposomal BLP2S or placebo Phase 3 randomised, 1476 Unresectable  5Stable disease or objective response  Primary: 05. Secondary: time to symptom
double-blind stage Il after primary chemoradiotherapy. progression, time to disease progression,
placebo-controlled Two or more cycles of platinum-based 1, 2, and 3year survival, safety

chemotherapy, =50 Gy radiation

INSPIRE Liposomal BLP25 or placebo Phase 3 randomised, 420 Unresectable  5Stable disease or objective response Primary: O5. Secondary: time to symptom
double-blind stage Il after primary chemoradiotherapy. progression, time to disease progression,
placebo-controlled Two or more cycles of platinum-based  PFS, time to treatment failure, safety

chemotherapy, =50 Gy radiation

5TOP Belagenpumatucel-L or placebo  Phase 3 randomised, 506 Unresectable  Stable disease or objective response  Primary: O5. Secondary: PFS, quality of life,
double-blind stagelllor IV after primary platinum-based time to progression, objective response,
placebo-controlled chemoradiotherapy response duration, rate of CNS metastases

development, safety

MAGRIT MAGE-A3vaccine or placebo Phase 3 randomised, 2270 Completely Tumour expresses MAGE-A3 gene. Primary: disease- free survival. Secondary:
double-blind resected, stage lung-cancer-specific survival, 05, anti-
placebo-controlled IB, 11, or [llA MAGE-A3 and anti-protein D seropositivity

rate, adverse events

MAGE=melanoma-associated antigen. PF5=progression-free survival. Q5=overall survival. Thomas A et al, Lancet Oncology 2012




