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International Agency for Research on Cancer (5| \BOCAN 2012: Estimated Cancer Incidence,

B) Stieann Mortality and Prevalence Worldwide in 2012

@
[
e CC Europeag LLfmg
ancer -onierence EUROPEAN UNION (EU 28)Estimated incidence,
mortality: both sexes

Incidence

367,090 (13.8%)

817,353 (30.8%)

361,963 (13.6%)

79,331 (3.0%)
81,592 (3.1%)
82,749 (3.1%)
85.215 (3.2%)
124,188 (4.7%)

~——— 345,346 (13.0%)

312,845 (11.8%)

Mortality

91,495 (7.2%)

71,779 (5.6%)
464,165 (36 4%)—— — 151,994 (11.9%)

267,57

40,619 (3.2%)

78,651 (6.2%)
58,440 (4.6%)
15,931 (1.2%)
35,097 (2.8%)
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" The overall 5-year survival rate for Non-Small Cell Lung Cancer which
accounts for over 85% of total lung cancer cases, has risen from only

12% to 16% in the past four decades

= Only 30% of NSCLC diagnoses are caught before progressing to later
stages of growth, contributing to the gap between the prevailing
survival rate and the best case survival rate

" Properly treated early stage NSCLC has a 5-year survival rate variously
cited to be as high as 80%

= Early diagnosis and proper treatment are more important for NSCLC
than anv other cancer

Early detection is essential to improve survivability through

identification and therefore treatment of patients before their
cancers become inoperable and lethal
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NLST: LANDMARK TRIAL?

A Lung Cancer
1100+ . . .
g 100- Lowdose CT a randomized screening trial. 53,454
= 9004
S s T—— persons: 3 rounds of LDCT annual
S o screening vs CXR
S |
- a 20% reduction of lung cancer
S 1ol mortality; 7% reduction all cause
N1 1 3+« 3 & 7 mortality

Years since Randomization

B Death from Lung Cancer

sy a 24.2% positive subjects
Chestradiography 0 96.4% of these false positive

400
Low-dose CT

300

a need to screen 320 subjects to
2001 prevent 1 lung cancer death

100+

Cumulative Mo. of Lung-Cancer Deaths

a Overdiagnosis by LDCT?: > 18%
o T 2 3 & 557 s number of cases of overdiagnosis in
e since Randomzater the 320 subjects above?: 1.38

Unmet clinical needs:
» Reduce rate of false positives after initial

1Aberle DR,. N Engl J Med 2011
2 Patz EF., JAMA 2013

screen

»Reduction of overdiagnosis through more Crormneers BEM):==
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@ CT screening & mortality:
‘ . .
elcc @ wo=ws meta-analysis of four published
trials
MILD* + DLCST? = higher mortality
all four trials = small difference

Dante3

t
: - 084(0.50,1.78)
H

$80¢073,043)

NLST

. \ ﬁ
2 152(053,3.65)
/

MILD

PO 137 (063, 26)

DLCST

0.52(075,093)

overall (FIXED)

overall (RANDOM) | 031 070118
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Clinical Utility of biomarkers

Subjects with history Screened by CT Nodule 25% 96%
as heavy smoker Detected
Rate of detecting Not

anodule

= Additional Geclle=g
scans/rad

|
I
|
:'PET
I
I
|

" |nvasive surgery

= Time + Cost

i reduction in
biomarker subjects needed
to

be followed up

Decrease False Positive Rate of CT scans
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Sources of blood-based biomarkers.

Novel promising biomarkers are generated by cancer cells, tumor
microenvironment, the host response and their dynamic interaction.

Tumor
microenvironment

S O EIN I biomarkers| biomarkers

aggressive
26:29 M disease D ===
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- Early Lung cancer diagnostic
e lCC ‘ European Lung o
CacerConferencpy | mar ke ) Sullivan-Pepe, TNCT 2001- EDRN

Candidates Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Discovery, Prediction | Assay validation | Retro-longitudinal Prospective screening Cancer Control

SERUM/PLASMA

MALDI TOF MS profiling X X X

Autoantibodies X X X X

Specific antigens

/proteins x x X

miRNAs X X b X

DNA methylation Blood X b

Circulating Tumor cells X

TUMOR/airway epith

Preinvasive histo/cytology X X X

DNA methylation X X X

RNA airway signature X X X

MALDTI MS profiling X X

Chromosome aberrations X X

SPUTUM/EBC

DNA Methylation Sputum X X X

DNA CN -FISH X X

VOCs X X




. Disconnect between promise and
elcc® s, product
What makes it so hard?

Discovery methods are often neither reliable nor efficient; rapidly
changing technology.

Selection of candidates: tumor-specific or highthroughput
approaches (genetic heterogeneity of tumors)

Reproducibility: overfitting, cross-validation and external
validation.

Poor design, case-control studies, not in the clinical context.

Low concentration of signals; we are not sure at what
concentration the signals are.

Very few prospective collections available.

Relative infrequent outcome.
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Ruben Pio and Luis Montuenga,

Pamplona, Spain

Biomarker 1.

Cad
a stable complement split product
Phase 2

TIASLC

International Association for the Study of Lung Cancer uropean Society for Medical Oncology

26-29 March 2014, Geneva, Switzerland Organisers “1’6&— M wom—
BEST PRACTICE
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A

201

C4d (ug/mL)
A

(3}
1 i

P <.001

European Lung
Cancer Conference

o

Control TiiniGE
1.0-
= 0.8-
2
>
S 0.6-
2 —
g 0.4 P =.002
3 —— Low C4d
021 _ High C4d
g
oot
No. at risk Time (years)
lowC4d 61 45 32 18 5 1
HighC4d 23 16 13 6 3 0

Plasma C4d levels in early stage
lung cancer
B

Sensitivity

C4d (pg/mL)

1.0

0.8+

e
(=2}
1

o
£y
1

o
N
1

AUC =0.782
P <.001

0.0

00 02 04 06 08 1.0

1 - Specificity

P <.001

Presurgery Postsurgery

Ajona et al, JNCI 2013

Stage | -l patients

Post-surgery samples were
obtained between 2 and 44
months after surgery
(median: 7 months).

International Association for the Study of Lung



C4d levels In screening

.0
elcc® wmun.
detected lung cancer

A B
6- P<0.001 10
. 0.8-
.-!-l-.4- u 3‘
% S 0.6-
= ? AUC=0.735
T oo £ 0.4-
<t @
& 2+ “ﬂguzﬂggzogo 2 P<0.001
gt 0.2-
0 r y 0.0 Y T T Y
Control Tumor 0.0 0.2 04 06 08 1.0

N=158 N=32 1 - Specificity

Ajona et al, INCI 2013
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Al

o Robertson JF et al.
Biomarker 2. oncimmune USA LLC

6/7 Autoantibody signature
Phase 4

TIASLC
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- / Autoantibody signature
elcc ‘ European Lung

Cancer Conferenc Ea rlyc DT-Lu ng teSt
CAGE, GBU 4-5, HER2, p53, c-myc, NY-ESO-1 and MUC1

All Lung Cancer (235) - —is—|
NSCLC (178)- —oi—
SCLC (53)- e
Late Stage (24) 1 : o :
Early Stage (159) - —&—
SCLC LD (23)- — o :
SCLCED (7)- : o :
NSCLC - Stage | (85) - —e——
NSCLC - Stage Il (51)- ——
NSCLC - Stages Il & IV (17)4 | —
i | : | | |
S S ® & & O

Sensitivity at 93%* Specificity
Boyle, Annals of Oncology 2010

Lam, Cancer PrevRes 2011 = AR powwm 58 oo

26-29 March 2014, Geneva, Switzerland Chapman Tum. Biol. 2012 Organisers “qﬂeea— m s
Jett, Lung Cancer 2013 in press a1 Socity for Madical Onc
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Audit of the autoantibody test,EarlyCDT®-Lung, in 1600

patients: An evaluation of its performance in routine
C||n|Ca.| pI‘aC'[ICE James R.Jett et al. Lung Cancer 83 (2014) 51-55

Clinical performance of the 6AAB and 7AAB panels, calculated from the clinical audit
dataset with 6 month follow-up for all patients.

Specificity (%; 95% CI)* Sensitivity (%; 95% C1)° PPV

Overall  1341/153€(87); 85-89%) 25;51 29-54%)  1in8.9(11%)
GAAB  500/726 (87%79-85%)  12/26(46%; 27-67%)  1in11.6(9%)
JAAB  742/812(01%; 89-03%)  13/35(37%;21-55%)  1in6.4(16%)

05% Cl: 95% confidence interval, calculated in SAS using the Clopper-Pearson exact
method.

1 The 7AAB panel shows a highly statistically significant improvement in speci-
ficity of EarlyCDT-Lung (p < 0.0001 ).

® The sensitivities of the 6AAB and 7AAB panels were not statistically different
(p=0.5).

26-29 March 2014, Geneva, Switzerland Organisers
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7 Autoantibody signature
EarlyCDT- Lung Oncimmune

189 nodules tested with the 7 AAB test

Cases Controls Sensitivity 44.2

Profile + 19 17 36  Specificity 88.4
Profile - 24 129 153 PPV 52.8
43 146 NPV 84.3

Prevalence 0.23

RR 3.36

In nodules 8-20 mm, the RR is 4.6

Massion P. WCLC 2013 : Autoantibodies to a panel of lung cancer-
associated antigens can provide significant discrimination between
malignant and non-malignant lung nodules
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4 p ECLS Study
e lCC European Lung Early Cancer detection test - Lung Cancer
Cancer Conference Scotland

Assessing the value of the EarlyCDT-Lung test as
a pre-CT screening tool

e 10,000 people ( 50-75 yrs, smokers or ex-smokers) from Glasgow and
the surrounding areas.

e Half of those taking part will be offered the EarlyCDT-Lung test (lung
cancer test group). The other half (non-test group) will also have their
blood taken, but it will not be tested as part of this study.

e People who have a positive lung cancer blood test will get a chest X-
ray and a lung scan and 6 monthly scans for 2 years: only 1 in 9 people
with a +test is likely to develop LC within 2 yr.

* People with a negative lung cancer blood test and those in the non-test
group will not get any X-rays or scans will be monitored by their GP as
normal: 98-99/100 people with a -test do not have LC at that time.
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Cancer Conference Istituto di Ricovero e Cura

a Carattere Scientifico

Biomarkers 3,4.

Serum & Plasma circulating miIRNAs

Phase 4
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Circulating microRNA as
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Cancer Conference

biomarkers for cancer detection

i Cytoplasm

E&

MIRNA remain rather intact
and stable in plasma/serum

packaged in exosomes,
microvescicles, or bound to
specific proteins such as Ago-
2 (core catalytic component
of the miRNA-induced
silencing complex RISC),
NPM1, HDL

robust universally applicable
assays for quantification (i.e.
gRT-PCR)

Cortez et al. , Nat Rev Clin Oncaol. ; 8(8): 467-477, 2011

.. GOOD SCIENCE
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(5201 individuals LD-CT .
screened) /IEO serum mlRNA-tesﬁ
34-miRNA signature

Serum Risk-Index = Zxw;
<05m | Testing Set
: P<0.001
a0, P <0.001
— - 204 e OoO ..
Global Serum miRNA 5510 ° °°5 HN(@0)
. . 2104 0® ] AC(22)
Expression Profile 3 | o g ° mscofiz
0 00
o
10+
® o
-20 Average
4.2 | +7.7 | +14.6 | Risk Score

Normal AC SCC

| Quantity

I High

. . g GOOD SCIENCE
Organisers "': y. ;\ ' s

Low TASLC “

253 samples Bianchi et al. EMBO Mol Med 3(8) 201 e sckentertesisytumcancar - Eurapean sesiety forecie Grcoless

365 miRNAs{ _
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Performance of IEO miRNA-test

European Lung
Cancer Conference

Table 1. Clinical characteristics of patients of the training and testing sets

p

Categories Training set Testing set Symptomatic set 1.0 Legend
(N=64) (N=64) (N=36) o ——t | g
Tumour 25 34 36 § 0.8- SET AUC
Normal 39 30 0 I
Male 45 43 30 g B TR 0.92
Female 19 21 6 % 0.6 - BTS 0.89
Non-smokers 0 0 8 2 - D TS-AC 0.85
Age (years) 58+6 60+6 6648 = 04 [ TS-SCC 0.94
Pack-years 54+18 49+17 45+37 -:E:" 1 . TS - S1age | 0.89
Tumour subtype = B TS - Stage II-IV_0.88
AC 25 22 23 2 0.2 g
scc 0 12 13 $
T:mour Stage 19 18 7 O I I I I I I I I I I I I I I I I I I
B 5 . ° 0O 02 04 06 08 100 02 04 06 08 1.0
iy . 1 20 1-Specificity (false positives) 1-Specificity (false positives)
AC, adenocarcinoma; SCC, squamous cell carcinoma.
The clinical and pathological characteristics are reported for the training and
testing sets of patients. The average and relative standard deviation (£SD) is
indicated for age (years) and smoking status (pack-years).
Subgroup T/N Testing Set Table 2. Performance of the predictive model in various sets
ALL| 34/30 . —
Stage 1| 22/30 e — Set AUC ACC SEN SPE
Stage Il-IV]| 12/30 N % % %
* -
Ség fg{gg S Training set (39 N, 25 AC) 092 78 69° 84°
Men| 23/20 e N Testing set (30 N, 22AC, 12 SCC) 0.89 80 71 90
Women| 11/10 A Testing set—AC only (30 N, 22 AC) 0.85 79 64 90
> jg-g D::V gﬂ? o Testing set—SCC only (30 N, 12 SCC) 094 8 83 90
~60y| 12/7 e Test!ng set—stage | only (30 N, 22 1) 0.89 77 59 90
<B0vy| 22/23 . FAY . ] Testing set—stage II-IV only (30 N, 12 T)  0.88 90 92 90
1 10 100 1000 (>1000)
No Effect Odds (Log scale)

Organisers

Bianchi et al. EMBO Mol Med 3(8) 2011
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Performance of IEO miRNA-test

Fiiranean | 1ino
Symptomatic Set

elcc®

Bianchi et al. EMBO Mol Med 3(8) 2011

A -
—P=0001 301 m-om
o _ nna |
30, & =001 o, ©o 20{ e °
o
o >
20 o .:' § 0l @ Q@00 H N (30)
é o3 2008 g PH(15) = ® B NOD (33)
c107 o o 0 AC(23) 2 0] oce _z_
%, @8 o09° ° B SCC(13)
=S 3 oo
00 ® '10' .
'10 . ' o) . .
-20 ¢ °° Average -20 %0 Average
19 | +70 |[+136 |Risk Sgcore -42 | -23 | Risk Score
PHs AC sce Normal Nodules
C -
M P<0001 ! 30 . — )
301 P =0.65
20 o
204 x ) Breast Set
% 2 10- o°
kS 10 | BDO (13) = 00 ) 0 NOD (10)
. OAC(12) 3 m BC (18)
D B o e
L 0-
-104 o ..
104 ®
-20 Average
20 Average +1.6 +3.1 Risk Score
- 71 +10.4 | Risk Score
Nodules Breast Cancer
BDO Tumor
26-29 March 2014, Geneva, Switzerland Organisers M el
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¥ | Foxoaziows IRCCS i MIRNA Signature Discovery &

= = IstiruTo NAZIONALE T LTRTTITT Ry ™ _ _
| * | Dt TumoRs TR LT Initial Validation
Training Set Four miRNA ratios signatures (24 miRNAS)
. Used to develop a single miRNA Classifier
pPEES ; RISK of
| f
g L R s B RISK AGGRESSIVE  PRESENCEof |\ neo
e s ; T (RD) DISEASE (RAD) ~ DISEASE(®D) qp s (pa)
40 samples (19 patients) . = y - . — . -
CONTROLS ., Ff ; Fr” ; J—
5. P(.)(.)Ls Y AUC = AUC = | A;j§2= A;J;:;;
(28 individuals) r 0.89 0.97 | . H .

Validation Set

CT- CT-

CT+

Generation of the three-level
0Ol . . . .
enrollment 2yl;efore 1y‘before At disease m I RNA Slg natu re ClaSSIfler
T T T (MSC)

34 samples (22 patients)
analysis of relative MSC RD RAD PD PAD
CONTROLS expression ratios of 100
miRNAs . o . .
bl (starting from 378) + ) 4- )
(54 individuals) detectable in plasma Intermediate risk
MicroRNA signatures in tissues and plasma predict +I- ) * )
development and prognosis of computed tomography
detected lung cancer +/- + +[« +/-

Conte®’

" Ll
", i inetti®, Elisa Calabros, Ig rls
Init of Thor acic Surgery, Fondazione IRCCS Istituto Nazionale
I ‘Aviano (BN), ftal; and “Ohio State University




Clinical Validation Study — Multicentric Italian Lung Detection (MILD)
Trial (2005-2012)

1000 controls 85 lung cancer
(no lung cancer) patients
130 samples (13%): L)
= samplesnot
haemolyzed .
available
870 controlssuitable | [| 7patients(9%]):
for analyses: haemolyzed samples
594 LDCT arm
286 observationalarm p
69 lung cancer patients:
~  -19 pre-diagnosis
-50 at diagnosis
Specificity

Sensitivity

26-29 March 2014, Geneva, Switzerland

1Sozzi et al JCO, 2014

Specificity
— 870 subjects in both arms
which did not have cancer
were examined to determine
specificity of MSC

— 594 subjects in the LDCT arm
which did not have cancer
were examined to assess the
ability of MSC to reduce the

false positive rate of LDCT
Sensitivity
69 patients with lung cancer from
both arms of the trial were used to
determine the sensitivity of MSC to
deteocr;caggr?ce;*eb_ FSMD ==

TIASLC

International Association for the Study of Lung Cancer  European Society for Medical Oncology
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Overall Diagnostic Performance of MSC!

MSC (risk of lung cancer)

High (%) Intermediate (%) Low (%)

63 (6.7) 159 (16.9) 717 (76.4)
No lung cancer 32 (3.7) 130 (14.9) 708 (81.4)
Lung cancer 31 (44.9) 29 (42.0) 9 (13.0)

MSC risk groups not
significantly associated with
tumor stage (p=0.40) and

Sensitivity: 87%
Specificity: 81%
NPV: 99%

histology (p=0.45)
26-29 March 2014, Geneva, Switzerland Organisers "q"ea— M wom—
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Time dependency analysis of diagnostic performance of
MSC, at 6, 12, 18 and 24 months intervals between blood
sampling and lung cancer diagnosis?

Months from blood

sampling to lung

cancer detection

83%

86%

86%

87%

1Heagerty PJ., Biometrics 2000, 2007

26-29 March 2014, Geneva, Switzerland

1Sozzi et al JCO, 2014

80%

81%

81%

81%

18%

22%

23%

25%

OQayasessrs
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tion for the Study of Lung Cancer

99%

99%

99%

99%

BETTER MEDICINE



Disease Monitoring: Preliminary Data?

20 months after surgery. Two following
samples collected 4 and 6 vears after surgery,
resulted! and L, respectively.

Samples| Tot H | L

Pre 15 47%  53% 0%

At 23 35% 56% 9%
L
, ' T | Post 23 9% 21% 70%
pre Mediantime20 5y Mediantime 18 pyet
months (5-28) months (4-46)
T Atsurgery | Patientdevelopinga Post
H . second primary lung y Atsurgery o
Pr'e cancer
At surger 5 :
I o | Patient developing
Post LDCT* adrenal metastases
Relapsing
L et disease ‘
0S
-éo -20  -10 ( 10 20 30 40 50 o 2 3 6 2
Months from first surgery Months from CT detection

1Sozzi, Boeri, and Pastorino; Personal Communication
0gy



European Lung
Cancer Conference

elcc*

let-7a

let-7¢c let-7b
miR-32

miR-103 miR-133b

miR-328

miR-374a miR-139-5p

miR-191 "\

miR-376a
miR-432*
miR-484
miR-331-3p
miR-566
miR-17

. miR-26a /
\ miR-gop  MiR-148a /
\ e
“_ miR-126 miR-30c ~ MR-140-5p

miR-92a miR-142-3p
miR-486-5p

miR-342-3p

|[EQ mir-28-5p

miR-29a

miR-22 ,‘
miR-223 ),'

miR-133a miR-101

miR-140-3p miR-106a

miR-145

miR-28-3p

miR-15b miR-16 |

mR% |NT  mirasr |

miR-320
miR-660

miR-21

miR-221
miR-451

26-29 March 2014, Geneva, Switzerland

Nine out of the 34 mIRNAs composing the
IEO test are common to the 24 miIRNASs of
the INT test

Differences:
e serum (IEQO) vs Plasma (INT)
* INT signature trained in plasma samples
of patients before and at disease detection
(earlier, microenvironment —related
changes)
*|[EQO signature trained in serum samples
of patients at the time of lung cancer
diagnosis (tumor-specific changes)

Both tests in prospective screening trials:
* bioMILD (INT)
« COSMOS 1l (IEO)

OQayasessrs




elcc ® so  Conclusions

Cancer Conference

early detection candidate biomarkers exist

Few are validated or tested in screening settings. Priority to
validate existing candidates.

BM should provide knowledge about added value and
therefore should be integrated to clinical, laboratory and
Imaging ( LDCT) routine data.

To demonstrate clinical utility requires significant investment
In effort and resources towards prospective biomarkers
driven clinical trial.
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