i E&.
ARA0
> ﬂ
0 /i o
Dgpt S F oD =

OSPEDALE POLIC[ UNIVERSITA DEGLI STUDI

CO SAN MARTINO DI GENOVA
Sistema Sanitario Regione Liguria
Istituto di Ricovero e Cura a Carattere Scientifico

RICADUTE PRATICHE DELLA
CARATTERIZZAZIONE MOLECOLARE
MULTIGENICA IN ONCOLOGIA

24/11/2021

Carlo Genova

U.0.C. Clinica di Oncologia Medica
Dipartimento di Medicina Interna e Specialita Mediche (Di.M.l.)
IRCCS Ospedale Policlinico San Martino
Universita degli Studi di Genova

Carlo.genova@hsanmartino.it



DISCLOSURES

v'ThermoFisher Scientific and its affiliates are not endorsing, recommending or promoting
any use or application of ThermoFisher Scientific products by third parties during this
seminar.

v'Information and materials presented or provided by third parties as-is and without
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== Iraditional medicine

e «one drug fits all (?)»

EVOLUTION mm Stratified medicine

OF THE . . L
e Disease sub-types; risk stratification;

THERAPEUTIC biomarkers

APPROAC

o Precision medicine

e «-omics»; compliance; exogeneous
factors; molecular diagnostics
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https://cancerx.co.in/blog/2018/09/28/understanding-precision-medicine-for-cancer/
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Markers predictive of drug (..«
sensitivity/resistance

Markers predictive of {.«
adverse events

http://puhuahospital.com/treatments/cancer/targeted



TARGETED AGENTS 2001

MABS Small molecules
= Rijtuximab =  |matinib

=  Trastuzumab



TARGETED AGENTS 2020

MABS
=  Rituximab
=  Trastuzumab
= Bevacizumab
=  Ramucirumab
= Cetuximab
= Panitumumab
= Pertuzumab
=  Trastuzumab-DM1 (T-DM1)*
= Aflibercept

* Indicates chemio-immuno conjugates

Small molecules

Imatinib
Erlotinib
Gefitinib
Sorafenib
Sunitinib
Lapatinib
Neratinib
Pazopanib
Regorafenib
Axitinib
Cabozantinib
Osimertinib
Dabrafenib
Trametinib
Cobimetinib
Nintedanib
Vismodegib

Vemurafenib
Crizotinib
Ceritinib
Alectinib
Palbociclib
Ribociclib
Abemaciclib
Everolimus
Temsirolimus
Olaparib
Talazoparib
Rucaparib
Niraparib
Afatinib
Vandetanib
Lenvatinib
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PRECISION MEDICINE MODEL: NON-SMALL CELL
LUNG CANCER

> | Numeri del Cancro in Italia (2020)

» SEER Database (2021)
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5-Year Relative Survival

59.8%

32.9%

6.3%

Localized Regional Distant

Stage

9.6%

Unknown

POLMONE

Mel 2020, sono attese circa 41.000 nuove diagnosi [maschi = 27.550;

Incidenza femmine = 13.300]. E la seconda neoplasia pil frequente nei maschi [15%)
e la terza nelle femmine [6%]
Mortalita Mel 2020, sono stimati 34.000 decessi per tumori del polmone

[maschi = 23.400: femmine = 10.600]

Sopravvivenza netta a b anni
dalla diagnosi

15% nei maschi e 19% nelle femmine

Sopravvivenza di ulteriori 5 anni
condizionata ad aver superato il
primo anno dopo la diagnosi

33% nei maschi e 40% nelle femmine

Prevalenza

Sono 117.800 le persone viventi in Italia dopo una diagnosi di tumore del
polmone [maschi = 77.200; femmine = 40.600]

56%

Percent of Cases by Stage

4%
18% M Localized (18%)
Confined to Primary Site

M Regional (22%)
Spread to Regional Lymph Nodes

Distant (56%)
Cancer Has Metastasized

22% Unknown (4%)

Unstaged




Age-Adjusted No. per 100,000

ORIGINAL ARTICLE

The Effect of Advances in Lung-Cancer Treatment on Population Mortality

The NEW ENGLAND
JOURNAL of MEDICINE

Nadia Howlader, Ph.D., Gongalo Forjaz, D.V.M., Meghan |. Mooradian, M.D., Rafael Meza, Ph.D., Chung Yin Kong, Ph.D., Kathleen A. Cronin, Ph.D.,
Angela B. Mariotto, Ph.D., Douglas R. Lowy, M.D., and Eric ]. Feuer, Ph.D.
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Men
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2013, EGFR first-line
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Outcomes With First-Line Doublet Therapy:
ECOG 1594

= PFS

= OS

Carboplatin + paclitaxel
(N =290)

Cisplatin + docetaxel
(N = 289)

Cisplatin + gemcitabine
(N = 288)

Cisplatin + paclitaxel
(N = 288)

10

Medscape

OS = overall survival; PFS = progression-free survival
Schiller JH, et al. New Engl J Med. 2002;346:92-98.

100 Events, n HR
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FINAL ANALYSIS: OVERALL SURVIVAL

Probability of overall survival

No. at risk
Osimertinib
Comparator EGFR-TKI

m:ungress

1.0

0.9

0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

0.0

_— Median OS, months (35% CI)
— — Osimertinib 386 (345, 418)
— Comparator EGFR-TKI 31.8(266, 36.0)
N HR (95.05% Cl) 0.799 (0.641, 0.997); p=0.0462
- 321 deaths in 556 patients at data cut-off: 58% maturity
54%
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3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Time from randomisation (months)
279 26 210 B4 M5 36 A7 N4 193 180 166 153 138 123 & N0 17 2 0
27T 23 252 2139 29 05 182 165 M8 138 13 121 10 101 72 40 17 2 0

Data cut-off: 25 Jure 2019
For safistical significance, a pvalue of less than 0.0435, defermined by O'Brien-Fleming approach, was required



ONCOGENIC DRIVERS IN NSCLC

EGFR sensitizing
Gefitinib; Erlotinib; Afatinib; Osimertinib; Dacomitinib

ALK
B ALK (7%) ‘ Crizotinib; Alectinib; Ceritinib; Lorlatinib; Brigatinib ‘
I £GFR other (4%) EGFR ROS1

B VET (3%) Crizotinib; Cabozantinib; Ceritinib; Lorlatinib; Entrectinib; Repotrectinib, DS-6051b

>1 mutation (3%)

HER?2 (2%)
B ROS7 (2%)
Il BRAF (2%)
B RET (2%)

BRAF

Vemurafenib; Dabrafenib; Dabrafenib + Trametinib

MET
‘ Crizotinib; Cabozantinib; Capmatinib; Savolitinib; Tepotinib; Merestinib; Glesatinib ‘

HER?2
Trastuzumab emtansine; Afatinib; Neratinib-temsirolimus; Dacomitinib; Poziotinib;

B \TRKT (1%) 299 XMT-1522; TAK-788; DS-8201a,
B PIK3CA (1%) RET
B VEKT (<1%) Cabozantinib; Alectinib; Apatinib; Vandetanib; sunitinib; Ponatinib; Lenvatinib; BLU-667;
LOX0-292
Unknown oncogenic driver detected (31%)
NTRK1
B KRAS (25%) Entrectinib: LOXO-101 (larotrectinib); loxo-195; DS-6051b; repotrectinib
EGFR sensitizing (17%) PIK3CA
‘ LY3023414; PQR 309 ‘

MEK1
Trametinib; Selumetinib; Cobimetinib




Targeted therapies FDA approvals in metastatic NSCLC Dabrafenib + Pembrolizumab +
trametinib carboplatin + taxane
Chemotherapy Atezolizumab Lorlatinib Call)matinib
[ ] . e
Immunotherapy Pembrolizumab Atezolizu[nab + Sel!:)ercatlmb
carboplatin + Brigatinib
Adjuvant or paclitgxel + |
neoadjuvant studies G bevacizumab Ipilimumab +
; nivolumab +/-
o Nivol b Entrectinib chemothera
Carboplatin + | | Ceritinib Mo Carboplatin/ . i il
Docetaxel nab-paclitaxel Osimertinib cisplatin + Atezolizumab || Larotrectinib
| . pemetrexed + + carboplatin '
Erlotinib | | Bevacizumab | | Pemetrexed Crizotinib Afatinib Alectinib pembrolizumab || | + taxane Lorlatinib

2004 2005 2006 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Adjuvant cisplatin Neoadjuvant Neoadjuvant ADAURA shows
doublet chemotherapy®’ meta-analysis'*! working group DFS advantage to
meta-analysis’® adjuvant osimertinib®
]
Advances in the treatment of resectable NSCLC Osimertinib

Chaft JE, et al. Nat Rev Clin Oncol. 2021



GOOD SCIENCE
m ' BETTER MEDICINE
BEST PRACTICE Updated version published 15 September 2020 by the ESMO Guidelines Committee

Stage IV NSCC: Molecular tests positive (ALK/BRAF/EGFR/ROST)

1 1 1 1
ALK translocation BRAF V600 mutation EGFR mutation ROST1 translocation
(refer to Figure 5) (refer to Figure 7) (refer to Figure 4) (refer to Figure 6)

Crizotinib [I, A; MCBS 4] Dabrafenib/trametinib Gefitinib [I, A] Crizotinib
Alectinib [I, A; MCBS 4] [lll, A; MCBS 2] Erlotinib [I, A] [lll, A; MCBS 3]
Ceritinib [I, B; MCBS 4] +/- bevacizumab [ll, B; MCBS 3]?

Brigatinib [l, B]® Afatinib [, A]
Dacomitinib [l, A]°
Osimertinib [I, A]°
Gefitinib/carboplatin/pemetrexed [I, A]°
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National

comprehensive NCCN Guidelines Version 7.2021
W88 Cancer

NCCN Guidelines Index

Table of Contents

Network® Non-Small Cell Lung Cancer Discussion
CLINICAL PRESENTATION HISTOLOGIC BIOMARKER TESTING™™
SUBTYPE?
» Molecular testing, including:
+ Adenocarcinoma » EGFR mutation (category 1), ALK (category 1),
« Large cell KRAS, ROS1, BRAF, NTRK1/2/3, METex14 See Testing
] _ _ * NSCLC not skipping, RET — |Results
* EStab"sg histologic otherwise » Testing should be conducted as part of broad (NSCL-19)
subtype® with specified (NOS) molecular profiling""
adequate tissue for » PD-L1 testing (category 1)
molecular testing
Advanced (consider rebiopsy'
or if appropriate)
metastatic = Smoking cessation
disease counseling
« Integrate palliative
care® (See NCCN » Consider molecular testing, including:°°
Guidelines for » EGFR mutation, ALK, KRAS, ROS1, BRAF, See Testing

Palliative Care)

Squamous cell
carcinoma

NTRK1/2/3, MET exon 14 skipping, RET
» Testing should be conducted as part of
broad molecular profiling""
« PD-L1 testing (category 1)

L » |Results

(NSCL-19)



Role of IHC as a Surrogate

Molecular Alterations® Recommended Method of Detection Predictive Biomarker
EGFR mutations (*hot spot” mutations with Any molecular method with ability to detect mutations in Not appropriate for treatment .
>1% prevalence) histology or cytology samples with >20% tumor cells within a selection
turnaround time of 10 working days
ALK rearrangements Cytogenetic (FISH) or IHC® Appropriate for treatment selection .
ROS1 rearrangements Molecular (RT-PCR or sequencing) or cytogenetic (FISH/ISH) Appropriate for initial screening
BRAF (p.V60OE and non-p.VE60OE mutations)  Molecular (sequencing with evaluation of at least exons Not defined as yet
11 and 15)
MET alterations (exon 14 skipping mutations, Molecular (RNA-based assay confirmatory), FISH is widely used | Not defined as yet
amplification) for amplification but no specific cut-off validated
RET rearrangements Molecular {sequencing preferable to targeted RT-PCR) or Not defined as yet
cytogenetic (FISH)
ERBB2/HER2 mutations Molecular (sequencing, particularly for exon 20 alterations) No role for IHC®
KRAS mutations® Molecular (targeted analysis of hot spots in codons 12, 13, 61, No role for IHC
and 146)
ROS-1 BRAF MET
[’n\ __;_-- :-::E_-——. S "; x
3 § = -
- = = b
\_' Excised during surgery OK OK OK OK OK OK
Percutaneous Biopsy OK OK OK OK OK OK
ﬁ Bronchoscopic biopsy OK OK OK OK OK OK
R Cell-block oK oK oK oK oK OK if

formalin fixed

@ Cytology oK oK oK oK oK NO

Deepali J et al. Immunocytochemistry for Predictive Biomarker Testing in Lung Cancer Cifology. Cancer Cytopahology 2019 May. — Lindeman NI et al.
Updated Molecular Testing Guideline for the Selection of Lung Cancer Patients for Treatment With Targeted Tyrosine Kinase Inhibitors Guideline
From the College of American Pathologists, the International Association for the Study of Lung Cancer, and the Association for Molecular Pathology.
Joumnal of Thoracic Oncology 2018 Vol. 13:3: 323-358



Sanger | ReakTime Digitl | Gencrson Immuno - ""g?n?"' i 0y G‘:;:’m Limit of Detection
Sequencing PCR PCR Sequencing histochemistry Hybridization Barcade
RGT GO
AGT GA -
AGT GCA X
AGT GCA
58 Tissue-based
£ 10-20% 1-5% (01-1% 0.01-35% technique | technique ' §-10% |0.01-5%
-3 (protein) (DNA) :
0.1-1%
' All the All the All the All the
8 mutations + o? oty MOniy mutations All the Only fusions fusions
g 2 present in the muta:m :“ u“m; present in the (fusi:: gz:t:‘) :pecmc present in the | present in the
s analyzed analyzed anti usions analyzed analyzed
2% generegions |(Probebased) | (probebased) | ong regiong (probe gene regions | gene regions <i%
FP| FN [FP [ FN [P | AN | FP | PN FP | PN | FP | FN | FP | FN | FP | FN
N [§ \ 7 . : vV |V
g A 7 - Y U .V
2 A
A ‘ l L

QE Low
RT - PCR
NGS
ae ae
asaes o
asssanns
ﬁ‘:lll
High
dPCR FP results
probability

dPCR; digital PCR; FN, false negative; FP, false positive; PCR, polymerase chain reaction; RT-PCR, reverse transcription polymerase chain

reaction.

Passiglia F, et al. J Thorac Oncol. 2019;14:2046-2052
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EGFR TKls vs. CHEMOTHERAPY

EGFR TKI ‘

Comparative

EGFR

PFS*

oOs*

therapy mutaiton (months) (months)
s SEIEEE 1217 261 -f'l ;.56317 HR 0.48 :;36-0.64) HRT&E ‘(’05.7263—.19.33)
NE e Gefitinib CRlFEE 224 224 Tot ;.Zc?: HR 3.2-28 (‘522-%.44) HR?)?E.SZ) \(:;6236_.16 24)

) 62 vs 32 9.2 vs 6.3 36 vs 39
WITOG 3405 Cis/Doc 172 172 P<0.0001 HR 0.0.5 (0.34-0.71) | HR 1.19 (0.77-1.83)
EURTAC Ccl:sué?ggr: ; 173 173 P?fal‘f:e 1T3R HR 0?5;; ‘(’5255.?0.54) HR ?ég ‘(’05.635?—.16 35)
OPTIMAL Erlotinib Gem/Car 165 154 ﬁfo‘foso?)? HR c:.?.e: (‘cf; g.-fc’).ze) HRZ‘I?‘I.g \(;;82;.12-71)
ENSURE Gem/Cis 217 216 ;g:o‘foso?; HR c‘)l.‘l4.20 (‘cffzg.-%.ee) HR%‘E—? }’g.6215:f.31)
SRS 2 Pem/Cis 345 308 ?Di;.%:: HR 3.3.16 (‘cffaﬁ.-%.se) HR%‘;Z }’35288-.12 .06)
LUX-Lung 6 Al Sl 364 324 ;j o‘fosozz HR (;.2.; (‘:1 3.-%.36) HR?)E.;E.S }’055223-.15 .09)
LUX-Lung 7 Gefitinib 319 319 ;So‘fosozg HR1C;|..703 ‘Eg.;?:g.% HRZO-‘.;EQS (‘2,22'15_12)
ARCHER 1050 | Dacomatinib Gefitinib 452 452 795:;’;;: R S_‘;g (‘543_%_74) HR%‘;; "('3_5286_';_99)

R LY FLAURA Osimertinib Ggizﬂiﬁbor =56 =00 82:%?2316 HR 1032 ros.s:l??-.:.sﬂ HR ol.:ag ¥05.4h;?0.88) )

N Engl J Med. 2009;361:947-57; J Clin Oncol. 2011;29:2866-74; N Engl J Med. 2010;362:2380-98; Lancet Oncol. 2010;11:121-8; J Clin Oncol. 2014;32(suppl):abstract 8117; Lancet Oncol.
2012;13:239-46; ESMO 2014. Abstract 1273P; Lancet Oncol. 2011;12:735-42; J Clin Oncol. 2012;30(suppl):abstract 7520; Ann Oncol. 2015;26:1883-9; J Clin Oncol. 2013;31:3327-34; Lancet
Oncol. 2014;15:213-22; Lancet Oncol 2015;16:141-51; Lancet Oncol. 2016;17(5):577-89; Ann Oncol 2017;28(2):270-7; Lancet Oncol. 2017;18(11):1454-66; J Clin Oncol. 2018;36(22):2244-50; N
Fnol | Med 2018:272(2):112-75



Subgroup
Owerall
Sex
Male
Female
Age
<b5yr
=05 yr
Race
Asian
Mon-Asian
Smoking history
Yes
Mo
CNS metastases at trial entry
Yes
Mo
WHO performance status
o
1
EGFR mutation at randomization
Exon 19 deletion
LB58R
EGFR mutation detected by DMA in blood
Positive
Megative
Centrally confirmed EGFR mutation
Positive
Megative

Mo. of Patients

556

206
350

298
258

347
209

199
357

116

228

327

349
207

359
124

500

{1}

1
|—|—E
1
—a—
I—.—i—|

1
—a—
1
1
1
1
——A—

1
= =t
1

1

1

s 1

I

1

—
1
1
1
1
——

1
——

——1

Hazard Ratio (95% CI)

T
0.10

T L
02 0304 06 10

0

EGFR - FLAURA

0.79 (0.63-0.98)

0.79 (0.55-1.14)
0.79 (0.60-1.04)

0.72 (0.54-0.97)
0.87 (0.63-1.22)

1.00 {0.75-132)
0.54 (0.38-0.77)

0.70 (0.49-1.00)
0.35 (0.64-1.12)

0.23 (0.53-1.30)
0.79 (0.61-1.01)

0.23 (0.63-1.37)
0.70 [0.54-0.91)

0.68 (0.51-0.90)
1.00 [0.71-1.40)

0.77 (0.60-0.99)
0.72 (0.37-1.36)

0.75 (0.60-0.95)
NC (NC-NC)

10,0

Osimertinib Better

Comparator EGFR-TKI
Better

Median Overall Survival

OSIMERTINIB

Hazard ratio, 0.80 (95.05% Cl, 0.64-1.00)
P=0.046

Osimertinib

(95% ClI) Comparator EGFR-TKI

mo
38.6 (34.5-41.8)
31.8 (26.6-36.0)

1.0+
0.9+
0.8
S o074
£
=
2 06
5
3 0.5
=
°
£ 04
=
2
o 034
o.
0.2
Osimertinib
Comparator
0.1 EGFR-TKI
0.0 I T |
0 3 6 9
No. at Risk
Osimertinib 279 276 270 254
Comparator EGFR-TKI 277 263 252 239

| | | 1 1 | | | 1 | | | 1 1 |
1215 18 21 24 27 30 33 36 39 42 45 48 51 54

Months since Randomization

245 236 217 204 193 180 166 153 138 123 & 50 17 2 0
219 205 182 165 148 138 131 121 110 101 72 40 17 2 0



ADAURA Phase lll double-blind study design

Patients with completely resected

stage* IB, II, llIA NSCLC, with or without
adjuvant chemotherapy?

Key inclusion criteria:

=18 years (Japan / Taiwan: =20)

WHO performance status 0/ 1

Confirmed primary non-squamous NSCLC
Ex19del / L858R*

Brain imaging, if not completed pre-operatively
Complete resection with negative margins$

Max. interval between surgery and randomization:
* 10 weeks without adjuvant chemotherapy

* 26 weeks with adjuvant chemotherapy

Endpoints

Stratification by:
stage (1B vs Il vs llIA)

EGFRm (Ex19del vs L858R)
race (Asian vs non-Asian)

Osimertinib

80 mg, once daily

Randomization
1:1
(N=682)

Planned treatment duration: 3 years

Treatment continues until:
 Disease recurrence

* Treatment completed

* Discontinuation criterion met

Follow up:

* Until recurrence: Week 12 and 24,
then every 24 weeks to 5 years,
then yearly

« After recurrence: every 24 weeks
for 5 years, then yearly

 Primary: DFS, by investigator assessment, in stage Il/[lIA patients; designed for superiority under the assumed DFS HR of 0.70

 Secondary: DFS in the overall population’, DFS at 2, 3, 4, and 5 years, OS, safety, health-related quality of life

* Following IDMC recommendation, the study was unblinded early due to efficacy; here we report an unplanned

interim analysis

» At the time of unblinding the study had completed enroliment and all patients were followed up for at least 1

year




DFS probability

Primary endpoint: DFS in patients with stage Il/llIA disease

0.9 1

0.8 1

0.7 -

0.6 1

0.5

0.4 1

0.3 1

0.2 1

0.1

97%

90%
Median DFS, months (95% Cl)

— Osimertinib NR (38.8, NC)
20.4 (16.6, 24.5)

HR (95% CI) 0.17 (0.12, 0.23);
p<0.0001

Maturity 33%:
osimertinib 11%, placebo 55%

0.0
0

No. at risk
Osimertinib 233

Placebo

237

219
190

12 18 24 30 36 42 48
Time from randomization (months)

189 137 96 51 17 2 0

128 82 51 27 9 1 0



DI1=OS by stage

> 081 L Stage IB Stage Il Stage lIA
% 0.61 2 year DFS rate,
S 04 % (95% Cl)
2 " _Osimertinib 87 (77, 93) 91 (82, 95) 88 (79, 94)
02 Stage IB 73 (62, 81) 56 (45, 65) 32 (23, 42)
0.0 ; ' ' ' ' ' ' ' Overall HR 0.50 0.17 0.12
0 6 12 18 24 30 36 42 48
No. at risk Time from randomization (months) (95% Cl) (0.25, 0.96) (0.08, 0.31) (0.07, 0.20)
Osimertinib 106 % 83 69 40 2 8 2 0
Placebo 106 % 81 67 36 2 1 2 1
1.0 _\_‘_'_\._._|_.‘A 1.0 -
- 0.8 1
= 0.8 E
8 061 § 0o
o —
3 04- o 041
L [an]
[an]
0.2 0.2-
Stage |l N Stage IlIA
007 & 12 18 24 30 3 42 a8 "o 6 12 18 24 30 36 42 48
No, at risk Time from randomization (months) Noatisk 98Time frg;“ ra"d°£izati°" grsnonths) . 1 .
Osimertinib 118 110 91 69 47 28 8 1 8 Do e o " o 2 ~ ) 0

Placebo 118 99 74 49 31 15 7 1



Early snapshot: overall survival in patients with stage Il/llIA disease

100%
1.0 -+ =+ .
- M% |
; Median OS, months (95% Cl)
0.8 - ! — Osimertinib NR (NC, NC)
. NR (NC, NC)
= 0.7 !
% | HR (95% Cl) 0.40 (0.18, 0.90)
g 0.6 1 | Maturity 5%:
;— ! osimertinib 3%, placebo 7%
= 0.5 !
S i
@ |
= 041 .
s |
© 031 |
0.2 1 !
0.1
0.0 T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54
No. at risk Time from randomization (months)
Osimertinib 233 229 221 192 137 82 39 10 0
Placebo 237 231 221 190 127 69 32 1" 1 0



CANDIDATE ACQUIRED ALTERATIONS WITH
OSIMERTINIB

* No evidence of acquired EGFR T790M

» The most common resistance mechanisms were MET amplification and EGFR C797S mutation
* Other mechanisms included HER2 amplification, PIK3CA and RAS mutations

MANNEERERN g

Secondary EGFR mutations:* Ry
&4 HER2 amplification: 2% SETEN] MET amplification: 15°
CTITX: T%; L718Q+CT97S: 1%; HER2 mutation: 1% SPTBN1-ALK: 1% oo B
L718Q + ex20ins: 1%; S7681: 1% ' : |

PIK3CA mutations: 7% BRAF mutations (VB0OE): 3%

-
<>

KRAS mutations (G12D/C, A146T): 3%

-=

/ ; w Cell cycle gene alterations
Apoptosis (s a CCND amps: 3% Proliferation
l\/\’\\ A CCNE1 amps: 2%
@& Oy CDK4/6 amps: 5%

*Resistance mechanism reported may overlap with another; *Two patients had de novo T790M mutations at baseline of whom one acquired C7975 at progression

Ramalingam SS, ESMO 2018



RESISTANCE TO OSIMERTINIB

ORCHARD trial design

MET-amplification:
osimertinib + savolitinib

EGFR C797X:

TATTON: savolitinib + osimertinib expansion cohort Ciomarer osimertinib + gefitinib
matched
: H H HW'H EGFR-amplification:
p rEI I m I n a ry a ntltu m 0 u r a Ct|V|ty osimertinib + necitumumab
- P . Others
Exhibit 1: Preliminary anti-tumour activity of the combination of savolitinib and Tagrisso in oriaog oo Observational
patients with centrally and locally confirmed MET-positive NSCLC allocation protocol
B ~ ) Durvalumab +
- rdl carboplatin + pemetrexed
i 3¢ Gen | Noprio e TToo
o = T790M irecte 2 Non-biomarker Osimertinib +
75 J ODIE{‘.'IWE directed matched necitumumab
response rate, EGFR-TKI
2 50 o n (%) {n=30) Others
E E 2% ORRt 10(33) 6 (55) 14 (61) 30 (47)
E E ____________________________________________________________________ L] LJ
£%
130 Sresreeing SAVANNAH trial design
BB
S
S3asq__________________THEI / \ 4 N\ )
é 50 = Osimertinib
§ _EGFRm, MIIE-II-:;SH 80 mg PO QD RECIST 1.1 safety foll
.75 = B Prigr 3rd Gen T790M directed EGFR-TKI riven (centra ~172 + assessment every 6 atety follow-up
B Mo prior 3 gen EGFR-TKI, T790M+ [1HC or local NGS), | patientst savolitinib weeks up to 24 28 days after
pri 9 locally advanced / > 300mgPOGDS ks. th N discontinuation of
400 < B N prior 3™ gen EGFR-TK], TT90M- metastatic NSCLC, ma wee:éEk:r:I:;Try therapy; survival
gn&mﬂmmﬂ_ﬂﬁumm patients (n = 64): all patients dosed and with on-treatment assessment or discontinuation prior o first tumour assessment with progression Treatment period objective disease follow-up
"7 p:ll:emdiﬂ nlgl-mu'e central EISH confirmation of MET-positive stahzs (n = § MET-negasive: n = 11 unknown by central lab]; TConimmed by a later scan performed at TATTON Part E Os?,:g,r"iﬂrw consisting of progression every 12 weeks
least o weeks after inial response obsenced NCTO218345¢ 28-day cycles
Source: Ahn M-J, et al. TATTON Phase Ib Expansion Cohort: Osimertinib Plus Savolitinib for Patients with \ / \_ J y
EGFR-mutant MET-amplified NSCLC After Progression on Prior EGFR-TKI. Abstract #8985. Presented at the
World Lung Cancer Congress 2017, Yokohama, Japan, 15-18 October 2017. SAVANNAH or ORCHARD based on pre-existing local NGS results, but must provide tissue samples for retrospective central MET FISH / MET IHC

NNAH, or additional biomarker analyses if enrolled into ORCHARD
FISH, fluorescence in situ hybridisation; IHC, immunochistochemistry; MET, hepatocyte growth factor receptor; NGS, next-generation sequencing

ClinicalTrials.gov identifier NCT03778229; NCT03944772



AMIVANTAMAB + LAZERTINIB

Amivantamab

Efficacy in Primary and Resistance EGFR Mutations
(am-e-van-tuh-mab)

s Primary Resistance
- i i 1o Exon 21 LBGBR  Exon 18 G718A T790M
e oot antbedy el | ERREE ESATS, O
* Has immune cell-directing activity’ 5
» Demonstrated clinical activity across diverse :
EGFRm NSCLC? &
= Granted FDA Breakthrough Therapy Designation o G ;

for EGFRm Exon20ins NSCLC post-chemotherapy

- Effic In Primary and Resistance EGFR Mutations
Lazertinib ! 5
Primary Resistance
= Potent 3-gen TKI with efficacy seen in activating Exon 21 LBSBR T790M
Exon 19 deletion (Post 1".gen / 2M.gen TKI)

EGFR mutations, T790M, and CNS disease®*

= Low rates of EGFR-related toxicity such as rash
and diarrhea?

>

" |
L
i

= Safety profile that supports combination with
other anti-EGFR molecules
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CHRYSALIS TRIAL: AMIVANTAMAB +LAZERTINIB

Key Objectives Dose Escalation RP2CD Expansion Cohorts Adverse Events (215%)

' ! (n=26) f

| = Establish RP2CD \ :5';“““(":::: ' Rash" I 05 = Combination of amivantamab and lazertinib

i mg (<80 kg Osimertinib- Paronychia |G 5% was safe and well tolerated

1 Safety and efficacy at 1050/1400 mg 1400 mg (280 kg) resistant, Treatment-naive® EGFR- Stomatitis I % - . L

! RP2CD ailar bt intravenots dosing Chemo-naive related o - Safety was similar between osimertinib-
1N, C2r O EGFR Exon19del Protus NS 2% resistant, chemo-naive and treatment-

240 mg lazertinib J EGFR Exon19del Diarrhea DN 16%

naive

+
240 mg lazertinib
Oral daily dosing

or L858R orlexs MET- Hypoalbuminemia IEEEEESEG_— 7%
(n=45) {n=20) related {Psnpheral edema IEEEEEEEN 15%
I
Nausea I 5%
Decreased appetite [N 20%

AEs were predominantly grade 1 - 2

Key Eligibility Criteria

Median time to onset for rash was 16 days,
with median duration of 29 days (1 - 272)

= Metastatic/unresectable
NSCLC

S i = Combination dose is at the recommended
H monotherapy doses of each molecule

= Measurable disease Increased ALT NN 21% ~ Grade 3 rash in 4% of patients
(expansion cohort) | 1 Other Paresthesia IS 20% - One patient discontinued due to rash
= Proactive rash management included f Constipation N 15% o " ) )
= EGFR Exon19del or i topical antibiotics to sun-exposed skin { Increased AST NN 16°% " Grade 1 * Majority of I‘I’?Rs occurred during the first
L858R mutation : Re o S i Dizziness NN 17% = Grade 2 infusion (65%), yvnh no discontinuations dge
o S Fatigue NI 15% = Grade 23 to IRRs and no impact on subsequent dosing

Xe J

0% 20% 40% 60% 80% 100%

*Explored as Part 1 dose escalation conort 1o confirm RP2CD saety nd tolerabilty in frontine petents. CHRYSALIS study s also examining monotherapy amivantamab in other Cho et al. 45" ESMO Congress 2020. Abstract #2172
populatons (Haura ASCO 2019 Oral Abstract #0009) C, cycle (26.days). QZW, every 2 weeks, QW, every week. RP2CD, recommended phase 2 combination dose CHRYSALIS Phase 1 in EGFRm NSCLC

Treatment naive Osimertinib resistant

204 -
. 18: n=20 P= ™ n=45 ( A
£ 2 40 * ORR: 100% (95% ClI, 83 - 100) a * ORR: 36% (95% Cl, 22 - 51)
[ ¥E
g2 - 20PR {i - 1CR
£%- i = 1 pendi firmati
g3 * CBR: 100% (95% Cl, 83 - 100) §§ : 15ER (T pending contimmation)
& s 271 i
iy * mDOR: not estimable FE = CBR: 60% (95% Cl, 44 - 74)
O~
g & -80] \_ ) e >
@ P
ix- [EGFR primary Mutation: m Exon 19 Deletion = Exon 21 L8S8R - 1¥line osimertinio_8 2" ine osimertinib_*Received lazertinit |
s N
= Median follow-up: 7 mo (4 — 10 w0 e
EGFR Primary Mutation: Exon 19 Deletion  ® Exon 21 L8S8R P ( ) 1*line osimertinib  ® 2ine osimertinib Median follow-up: 4 mo (1 —7)
. Treatment Status. » Ongoing ® Completed/Discontinued « Medi s Treatment Status:  » Ongoing e Completed/Discontinued .
'.;E, ® . Progressive Disease: Pre Post edian & ___»+ | Progressive Disease: Pre Post L )
£ : ) treatment duration: 7 mo (3 - 10) -~
27 - A . S ]
% — it 7
g - s 3
E5. = : . y g (" R £r Biomarker and CNS analyses
g% \ 1y - . . Rapid time to first response: gg ongoing and will be presented
& g 801 ‘ . . . - . Median 1.5 months (1.2 - 2.6) at future meeting
. » - - \. v
-100- 100 N — y
0 1 2 3 4 5 6 7 8 9 10 11 H H H 4 ) : 75 %
Months in Study Cho et al. 45 ESMO Congress 2020. Abstract #2172 Wwislodug
Responses wors assassed by investigator por RECIST v1 1 mOOR, meckan duration of response CHRYSALIS Phase 1 in EGFRm NSCLC Four patints did not have postbaseline dissase assessments and are not mciuded. Responses were assessed by investigator per RECIST vi 1 CBR cinal beneftrate (PRorbetisr GO et al. 45% ESMO Congress 2020. Abstract #2172
or stable disease SD for ot least 2 diseass assessments), CR. complets response: ORR, overall response rate. PR, partial fesponse; SD, stable disease. SoD. sum of diameters CHRYSALIS Phase 1in EGFRm NSCLC

Cho BC, ESMO 2020



CHRYSALIS: Responders Among Patients with and without Identified
EGFR/MET-based Resistance

Bauml et al ASCO 2021

With Identified EGFR/MET-based Resistance Without Identified EGFR/MET-based Resistance
N=17 80- N=28
o ¥ .
80 EGFR-based resistance —72Q0
A ORR=47% BB MET-based resistance 60- OI;{;/—2289)A> I Unknown resistance mechanism
60 T (8/17) EGFR+MET-based resistance ° Il EGFR/MET-independent resistance
: :
40 T =
=]
§ ] <4— 8PRs —»
5 207 t g
E « o t A 3 x ok 2
s 0 7 £ H
c
: A1l g
D 20 | S
............................................................... < T T T
§ 3
. 40 " : = " ,
- Additional Alterations g Additional Alterations
g 60 1 T RAS/IRAF pathway @ -601  + RAS/RAF pathway
A mTOR pathway 80 A mTOR pathway —
-80 1 ¥ Cell Cycle ~oU ¥ Cell Cycle
o Fusion event *No tumor NGS o Fusion event *No tumor NGS -
-100 -100

Resistance® Alterations® Resistance? Alterations®

EGFR-based C797S (n=7) L792H (n=1)
Amp (n=3) G796S (n=1)
L718X (n=3) E709K (n=1)
G724S (n=2)

Additional PIK3CA E542X (n=2)  KRAS Amp (n=1)
CCNE1 Amp (n=1) FGFR3-TACC3 fusion

PIK3CA Amp (n=1) (n=1)
CCND1 Amp (n=1) KRAS G12D (n=1)
CDK4 (n=1) CDKN2A G101W (n=1)

MET-based Amp (n=5) METex14 (n=1)




OTHER TARGETS



DRIVER MOLECOLARE | FARMACO FASE DI TRIAL DISPONIBILITA IN ITALIA

Osimertinib Rimborso AIFA (IV stadio); Expanded access program (adiuvante)
EGFR Afatinib " Rimborso AIFA
Gefitinib [l Rimborso AIFA
EGFR (esone 20) Mobocertinib 1/ Expanded Access Program
Alectinib 1 Rimborso AIFA
Brigatinib Il Rimborso AIFA
ALK Lorlatinib /1 Rimborso AIFA
Crizotinib Il Rimborso AIFA
Ceritinib [l Rimborso AIFA
ROS1 Crizotinib I Rimborso AIFA
BRAF Dabrafenib-trametinib 1 Rimborso AIFA
KRAS (G12C) Sotorasib I Expanded Access Program
Capmatinib Il Expanded Access Program
MET
Tepotinib Il Expanded Access Program
Selpercatinib 1/11 CNN
RET
Pralsetinib 1/ Expanded Access Program
Entrectinib /1 Rimborso AIFA
NTRK

Larotrectinib /1 Rimborso AIFA



(n=37) BRAF
(n=32) MET
(n=246) KRAS

(n=27) HER2

Mazieres et al. Annals Oncol e-pub May, 2019

(n=115) EGFR
(n=19) ALK
(n=16) RET

(n=6) ROS1
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Clinical data demonstrated tumor activity regardless of tumor type

for NTRK fusions
Larotrectinib in 12 tumor types! Entrectinib in 10 tumor types?
Maximum change in tumor size, according to tumor type ::_
Thyrold tumar [ Softtissue sarcoma ~ Appendix tumor [ Salivary-glend tumor :
B Celontumer [ Lung tupmar B B Chelaniacarcinama @ : ]
50_93.2 B Melanoma B GIT I Breast wmar B Pancreatic tumar % 15—
ol A 3 N
§zu_ _______________________________________________________ ‘g-m_ “““““““““““““““““
% 104 I
5 0] - : N " i & M-
§ 101 I g -
g -
TR Y S - --- 2 -
& = &
T 5 -
£ o L LE
§ -0 B Sarcoma WNSCLC mMASC m Breast = Thyroid  CRC m Pancreatic
- : B Neuroendocrine fumours W Gynaecological m Cholangiocarcinoma
o i Results per Blinded Independent Central Review (BICR)

No clear evidence yet that a certain tumor type is refractory to TRK inhibitors

1Drilon A, et al. N Engl J Med. 2018;378:731-739 2Demetri G, et al. ESMO. 2018;Abstr5033




GOOD SCIENCE
BETTER MEDICINE
Sample to be investigated BEST PRACTICE

European Society for Medical Oncology

IHC to confirm
protein
expression in

Is the histologic positive cases

tumour type

associated with

high-prevalence

NTRK fusions?
Yes

As a
confirmatory
technique use Yes Nod Is a sequencing
platform

NGS available

FISH,
RT-PCR or

No TRK
expression

available? IHC negative

NGS not IHC as a

targeted RNA
available screening tool

NGS assays®©

Detection of TRK
expression

IHC positive
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PRACTICAL IMPLICATIONS OF
MULTI-GENIC TESTING



Next-Generation Sequencing in Clinical Practice: Is It a Cost-Saving
Alternative to a Single-Gene Testing Approach?
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EGFR, KRAS, BRAF, MET,
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MGMT, MLH1,
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FGFR2, TMB
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Tumor Board Model

Molecular Tumor Board Model
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DEEP MOLECULAR CHARACTERIZATION OF NEVER SMOKER NON-SMALL-CELL LUNG CANCER (NSCLC) PATIENTS
C. Dellepiane!, G. De Luca?, M. Tagliamento?, S. Coco', G. Rossi*, M.G. Dal Bello', M. Mora®, L. Zullo?, A. Alama’, A. Bottini', G. Sacco’, E. Cella’, E. Bennicelli*, R.

1 U.0. Oncologia Medica 2. IRCCS Ospedale Policlinico San Martino. Genova, ltaly, ”M“Dmmahloleeuln IR“CaDsped.alePeidlmou..mMm Genova, Kaly, 3 Dipartimento di Medicina Intema e Specialita Mediche, Universita degli Studi di Genova, Genova, lialy, 4 Dipartimento di Oncologia Medica, Ospedale Padre
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BACKGROUND

Patients (pts) with advanced NSCLC are eligible for
treatments with immune checkpoint inhibitors (ICIs) as single
agent or in combination with chemotherapy (ICI-CT), unless
their tumor harbors actionable oncogenic drivers, which are
more commonly observed in never-smokers.

Next generation sequencing (NGS) is being increasingly
employed in clinical practice in place of traditional molecular
techniques, such as Real Time PCR (RT-PCR), mass
spectrometry (MS) and immunohistochemistry/fluorescence in
situ hybridization (IHC/FISH), as offers high throughput and
comprehensive testing and ensures optimal levels of sensitivity
and specificity

A more comprehensive molecular charactenization of
never smoker NSCLC pts, wild type for main standard of
care biomarkers (EGFR, KRAS, BRAF and ALK) in tissue
genotyping, was carried out in order to investigate low
frequency alterations andfor vanants present in other
driver genes.

METHODS

276 patients diagnosed with stage |V NSCLC received
ICls between 2015 and 2020 in our department

Routine assessment for EGFR, KRAS, BRAF
aberrations was tested by RT-PCRMS and ALK
rearangements by IHC/FISH

A targeted amplicon based NGS panel of 52 genes has
been used for tissue genotyping for detection of
missense mutations, indels, copy number variations and
gene fusions from DNA or RNA was performed on 16/
276 never smoker NSCLC pts.

Borea'!, V. Munianni', F. Panisi!, S. Salvi2, P. Pronzato!, M. Dono?, C. Genova35,

L.D

Median Age 71.5 years ( range 44-80)
Male: 5 Pts
Sex Famale: 11 Pis
Istot Squamous: 2 Pts

Non-squamous: 14 Pts

ICI-CT First line: 6 Pts
Single-agent ICI 1%line:2
Therapy received Pts

Single-agent ICI
subsequent lines:8 Pts

Partial Responce: 5 Pts
Best Reponse to Stable Disease: 4 Pts

ICls Progressive Disease: 5 Pts
Early Death: 2 Pis

All 16 patients were addressed to tissue NGS
genotyping. 2 Pts samples were not suitable for
analysis

- [
o
DNA samples were successfully analyzed,

resulted positive for ROS1 rearrangement.

otherwise RNA sequencing failed for 3/16 pts. A
pt with RNA failed but available peripheral blood

Poster 1276P

e Policlinico San Martino Genowa lialy.

RESULTS

NGS identified genetic alterations in 13/16 pts, including missense mutations,
indels, copy number variations and gene fusions. Driver genes and corresponding
mutations are shown in Figure 1.

DNA mutations and indels DNA CNV RNA fusions

mERBB2 =PIKICA =KRAS ~EGFR uNRAS HERBBZ «CDK4 uMYC ERET =METexon 14 skipping =ROS1

CONCLUSIONS

Next generation sequencing should be implemented upfront in current NSCLC
management, especially in specific patients subgroups more likely to harbor
actionable oncogenic drivers, such as never smokers, with potential impact on
therapeutic approaches.

Currently, validation through an independent, customized, DNA-based NGS
platform is ongoing on our study population. The results will be included in the full,
finalized work.
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EGFR, K-RAS, BRAF PD-L1, ALK ROS-1
. PD-L1 10-20% .
All wild type ALK negative Negative
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Tailored therapy based on pathological/molecular
features (lack of «clinical» predictors)

Take home
Increasing need of multi-genic, tumor-specific

CSENERS

MesSSages

Strategies for improving testing governance and
optimize clinical interpretation of molecular tests
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