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Signal transduction pathways involved in the
proliferation and survival of cancer cells
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Target-based agents + predictive biomarkers:
PRECISION MEDICINE

Patient population
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The number of oncology trials with biomarkers grew at twice the
rate of oncology trials overall from 2000 — 2018

CAGR %
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Delivering precision oncology to patients with cancer
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Advanced cancer patients eligible for a biomarker
assoclated therapy
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Meta-analysis of first line EGFR TKiIs trials

Study %

D HR(95%Cl)  Weight
T
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]
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]
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Occurrence of co-mutations in oncogene-addicted
NSCLC
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Outcome of EGFR-mutan
mutations

KRAS, NRAS, BRAF,
ERBB2, PIK3CA, MET

b

Probability of progression-free survival
0 1.00

.50

PFS

0.25

0.00
=)
Lo1]
X
@
R
w
a
w
@
F
ra
L4y
N
@
a

Number at risk
OtherMut NO 104 83 51 35 19 14 a8
OtherMut YES 29 18 &8 5 3 3 3

b
(SR8

B

1.00

0.75

0S

0.50

Probability of survival

0.25

0.00

o
[

12 18 24 30 36 42 48 54 60
Manths

Mumber at risk
OtherMutNO 104 88 74 58 35 21 18 11 4 1 0
OtherMut YES 289 21 14 10 8 8 5 3 3 1 0

OtherMut NO CtherMut YES

(]
075  1.00

.50

Probability of progression-free survival
025 0@

0.00
od

Number at risk
TPS3Mut NO
TPE3Mut YES

D

Probability of survival
05 075 100

0.25

0.00

Number at risk
TPS3Mut NO
TPS3Mut YES

TP53

-] 30 42 43 54
Months
110 84 45 4 2 16 11 7 4 2
23 17 13 [ 1 1 4] V] "] 0
. T v T . ; . T T T
Q G 12 18 24 30 3% 42 48 54
Months
110 91 T2 57 38 27 19 13 7 2
23 18 18 1" 4 2 2 1 Q o
TP53Mut NO TP53Mut YES

oo

o0

t patients with and without co-

Rachiglio Cancers 2019



Survival of ALK-positive patients with an

co-mutations

A Total cohort
1.0 HR 2.43 [95% CI: 1.60-3.49]
P<0.001 by log-rank test
TP53 wt: =168, events=83
0.8 TPE3 mut: =60, events=47
£
a0
]
£
g .

50
PFS (month)
TP53wt 168 43 14 3 1 0
TP53mut 60 6 1 0 0 0
Crizotinib
1.0 1 HR 2.89 [95% CI: 1.57-5.33)
P<0.001 by log-rank lest
TPSI wt n=T1, events=35
= 0.8 4 TPA3 mut n=22, events=17
E
B
&
E g

0 10 20 30 40 50
PFS (month)

TPS3wt 71 28 1" 2 1 0
TP5S3mut 22 2 0 0

Chemotherapy
1.0 HR 1,83 [85%C1: 1.08-3.08]
P=0.021 by log-rank lest
TP53 wh: n=75, events=44
TP53 mut: n=27. events=21
0.8
=
g 06
B
z
§ 04 J
[-]
& 02 |
— TP53 wikitype
0'0 T T l T T
1] 10 20 30 40
PFS (month)
TPS3wt 75 13 3 1 0
TP53mut 27 2 1 0 0
Next-gen. ALK -inhibitor
1.0 1 HR 2,65 [95% CI: 1.01-6.92]
P=0.039 by log-rank test
TP53 wt n=22, evenis=8
_ 08 TPS3 mut: =11, events=9
E
§ 06 4
k-]
z
5 04 |
&
02 |
ulo T T T T
0 5 10 15 20
PFS (month)
TPS3wt 22 12 2 2 0
TPSImut 11 5 2 1 o

PFS

Wi

thout T

B
Total cohort Cohort A
1.0 HR 2.22 [95% CI; 1.32-3.73] 1.0 HR 284 [95% CI: 0.99-8.10]
P).002 by log-rank test P=0.035 by log-rank test
TP53 wt n=109, events=37 TP53 wt: m=15, events=10
i TPS3 mut n=34, events=23 0.8 - TPS3 mut: =T, evenis=6
w K]
3 0. 3 0.6
ﬁ 504
¢ g
& o, 02,
TPS3 mustated
0.0 4 " ’ - = 0.0 - - : i
0 20 40 60 80 100 0 10 20 30 40
0S (month) 0S (month)
TP53wt 109 44 1 5 2 0 TP53wt 15 6 2 1 0
TP53mut 34 12 4 1 1 1 TPS3mut 7 1 1 1 0
Cohort B+C Cohort D
1.0 4 HR 2.43 [95% CI: 0.97-6.09] 1.0 HA 8,50 [95% CI: 1.89-38.29]
P=0,045 by log-rank test
TPS3 wi n=50, events=13
0.6 - TP53 mut: n=13, events=7 084
_0 _
2 2
5 0. 5 0.6 4
] B
z £
Z 04 504
§ TPST mutated g
€02 %02
TPS3 mutated
0.0 " - = = : 0.0 . " . :
0 20 40 60 80 100 0 20 40 60 80 100
0OS (month) 08 (month)
TP53wt 50 21 6 3 1 0 TPS3wt 20 16 5 2 1 0
TP53mut 13 4 3 1 1 1 TPS3mut 4 2 ] 0 0 0

Kron Ann Oncol 2018



Outcome of EGFR/ALK-mutant patients with and without
TP53 co-mutations

a b

Study % Study %
ID HR (95% CI) Weight ID HR (95% CI) Weight
EGFR-TKI EGFR-TKI '
Bria E (2015) p » 466(1.12,1937) 141 CLCGP (2013) — 267(1.30,550) 883
Canale M (2017) T 174(082,329)  7.05 Molina-Vila (2014) = 179(1.02.313) 1461
Labbé C (2017) — 174(0.98,3.10) 8563 Bria E (2015) & 225(0.43,516) 297
VanderLaan (2017) T - 3.11(0.84, 11.56) 166 Canale M (2017) : 1.58 (0.64, 3.87) 567
Tsui DWY (2018) - 1.89(0.86,417)  4.59 Labbé C (2017) —_— 1.20(0.69,2.08)  15.08
Helena A Yu (2018) _— 168(1.16.243) 2092 Vit & | SN BRAE  17
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s TR Ash.er (2018) ; 184(071.475) 508

_ ; Tsui DWY (2018) —m 233(103,500) 7.36
Rachiglio AM (2019) B ] 129(0.80,208) 1253 o
Subtotal (-squared = 0.0%, p = 0.768) <> 176(144,216)  69.95 Helena AYu (2018) e 204(1.05,397) 1038

v Kim Y (2018) , - 363(150,877) 589
ALKTK | Rachiglio AM (2019) 41— 145(083.251) 1499
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Overall (I-squared = 0.0%, p = 0.792) <> 188(159,223)  100.00 Overall (--squared = 0.0%, p = 0.515) <T>- 192(155,238)  100.00
NOTE: Weights are from random eﬂedi analysis : NOTE: Weights are from random effects analysjs :.
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SPECIAL ARTICLE

ESMO expert consensus statements on the management of EGFR mutant
non-small-cell lung cancer

A. Passaro’’, N. Leighl’!, F. Blackhall>*', S. Popat™®’', K. Kerr®', M. J. Ahn°, M. E. Arcila'®, O. Arrieta'’, D. Planchard'?,
F. de Marinis’, A. M. Dingemans’®, R. Dziadziuszko'*, C. Faivre-Finn'®, J. Feldman®, E. Felip’, G. Curigliano™®, R. Herbst"?,
P. A. Janne’’, T. John?, T. Mitsudomi’?, T. Mok”?, N. Normanno®?, L. Paz-Ares’”, S. Ramalingam”®, L. Sequist”’,

). Vansteenkiste?, I. 1. Wistuba®®, J. Wolf*’, Y. L. Wu®%, S. R. Yang’, J. C. H. Yang®’, Y. Yatabe®, G. Pentheroudakis®* &

S. Peters™

7: Is it necessary to test for and report co-mutations occurring with EGFR mutation

in advanced stage NSCLC?

STATEMENT: The co-mutational landscape found with EGFR mutation in advanced
NSCLC may be a poor prognostic indicator and may predict relative resistance to EGFR
TKIs. Investigating the presence of co-occurring alterations can be performed, but is not
required, in absence of direct therapeutic implications [I,A].

Passaro Ann Oncol 2022



Precision medicine through biomarkers*

Traditional genetic driver mutations I-O biomarkers

Tumour cell? Tumour and environment?

Stable? Dynamic and inducible®

Binary (+/- mutation)3 Expression range or magnitude®

EGFR, BRAF 3467 PD-L1, tumour-infiltrating

immune cells®11

*Description of traditional genetic driver mutations and I-O biomarkers represents common features of each group, but are not exhaustive.
EGFR=epidermal growth factor receptor; PD-L1=programmed death ligand 1.
1. Merid SK et al. BMC Bioinformatics. 2014. doi:10.1186/1471-2105-15-308. 2. Ding J et al. Nat Commun. 2015. d0i:10.1038/ncomms9554. 3. Van Allen EM et al. J Clin Oncol. 2013;31(15):1825-1833. 4. Sharma P,

Allison JP. Science. 2015;348(6230):56-64. 6. Mok TS. Nat Rev Clin Oncol. 2011;8(11):661-668. 7. Davies H et al. Nature. 2002;417(6892):949-954. 8. Nelson D et al. J Immunol Res. 2014. doi: 10.1155/2014/789069. 9.
Kerr KM et al. J Thorac Oncol. 2015;10(7):985-989. 10. Anitei MG et al. Clin Cancer Res. 2014;20(7):1891-1899. 111. Wang X et al. Onco Targets Ther. 2016;9:5023-5039.




Genomic correlates of response to ICl within the

tumor Immune microenvironment
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Cho KNO42 STK1/KEAP1 AACR 2020

Association of STK711 and KEAP1 Status
With OS
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Molecular alterations with potential for future
histology-agnostic designation

Molecular alteration Therapeutic agent Trial characteristics? Study population Preliminary efficacy results

RET fusions Selpercatinib'"’ Phase I/l trial (LIBRETTO-001) n=531;NSCLC (n=253); ORR:66% for NSCLC, 51% for MTC, 62%
MTC (n=226); PTC for PTC; CRs: 2% for NSCLC, 6% for MTC,
(n=27); other (n=25) 0% for PTC; DCR: 98% for NSCLC, 95% for

MTC, 100% for PTC; mDOR: 20 months
for NSCLC, NR for MTC and PTC; mPFS: NR

Pralsetinib'"’ Phase I/l trial (ARROW) n=144; three tumour ORR: 58% for NSCLC, 46% for MTC, 50%
types: NSCLC (n=79); for PTC; CRs: 1% for NSCLC, 1% for MTC,

MTC (n=60); PTC (n=5) 0% for PTC; DCR: 96% for NSCLC, 97% for

MTC, 100% for PTC; mDOR: NR: mPFS: NR

RXDX-105 (REF.'*%) Phase I/Ib trial Study completed NA
FGFR mutations Debio 1347 (REF'*)  Phase Il basket trial (FUZE) Enrolment ongoing NA
TAS-120 (REF*Y) Phase Il basket trial (TIFFANY) Enrolment ongoing NA
KRASC!C mutation AMG 510 (REE") Phase | trialin adult patients ~ n=35; three tumourtypes: ORR:17% overall, 50% for NSCLC; CRs:
NSCLC (n=19); CRC 0%; DCR: 69%; mDOR: NR; mPFS: NR
(n=14); appendix (n=2)
MRTX849 (REF.'*) Phase | trialin adult patients  n=17; four tumour types: ORR:30% overall, 50% for NSCLC, 25%
NSCLC (n=10); CRC for CRC; CRs: 0%; DCR: 91%; mDOR: NR;

[n:4); appendix (H:Z); mPFS: NR
duodenal (n=1)

NRG1 fusion Zenocutuzumab™'  Phase I/ll basket trial Enrolment ongoing NA

Tarloxotinib'*’ Phase Il basket trial (RAIN) Enrolment ongoing NA

CR, complete response; CRC, colorectal cancer; DCR, disease-control rate; DOR, duration of response; m, median; MTC, medullary thyroid cancer; NA, not
available; NR, not reported; NSCLC, non-small cell lung cancer; ORR, overall response rate; PFS, progression-free survival; PTC, papillary thyroid carcinoma.
*As of 8 February 2020 in clinicaltrials.gov.

Carmagnani Pestana NRCO 2020



Activity of NTRK Inhibitors in solid tumors
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Clinical actionability of somatic alterations revealed
y MSK-IMPACT

b
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Number of

Number of Number of Patients Match
Study Setting Assay(s) Patients Assays Matched Rate, % Reference
North America
MSK-IMPACT Single- DNA: 341-t0410-gene NGS panel (allexonsand 10,336 10,945 527 = = ° °
center selected introns) P re C I S I O n
MD Anderson Single- DNA: 10-gene NGS panel (hotspot) 1,144 1,144 211 18 1)
Personalized center
Cancer Therapy
ncology Efforts
MD Anderson Single- DNA: 11- to 50-gene NGS panel (hotspot) 2,000 2,000 83 4 L
Personalized center
Across the Globe
Program
MD Anderson Single- DNA: 236 genes 339 339 122 36 =
Personalized center
Cancer Therapy
Program
PREDICT Single- DNA: 182- to 236-gene NGS panel (Foundation 347 347 87 25 1
center Medicine)
IMPACT/COMPACT  Single- DNA: 23- to 50-gene NGS panel (hotspot); 1,640 1,640 89 5 =
center Protein: PTEN IHC
NCI-MATCH Multicenter DNA: 143-gene NGS panel (hotspot); Protein: 5,540 5,540 686 12 =
PTEN, MLH1, MSH2, and Rb IHC
Europe
MOSCATO Single- DNA: 40- to 75-gene NGS panel (hotspot), CGH, 843 843 199 24 19
center WES in limited number of cases; RNA:
RNAseq; Protein: MET and phospho-MET IHC
Asia
IMPACT-SG Single- DNA: NGS panel (variable number of genes, 1,015 1,064 53 5
center hotspot); Protein: ALK, cMET, cMYC, FGFR2,
HER2, HGF, MMR, NTRK, PTEN, ROS1, and
PD-L1 IHC
IMAC Single- DNA: 50-gene NGS panel (hotspot) 365 365 23 6 =
center
NEXT 1 Single- DNA: 83- to 381-gene NGS panel (hotspot); 588 588 60 10 el
center Protein: PTEN, MET, and HER2 IHC
TOP-GEAR Single- DNA: 114-gene NGS panel (all exons and 187 187 25 13 22
center selected introns)
Kyoto University Single-  DNA: 215-gene NGS panel (all exons and 73 73 9 12 23 Yam JCO Prec Oncol 2021

Hospital Study center selected introns)
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ltalian Register of Actionable Mutations - RATIONAL study

Study design
Protocol version 2.0 of 08/06/2020

 Multicenter, observational (primary data collection) and prospective.
« Sponsor: Federation of Italian Cooperative Oncology Groups (FICOG)
 Coordinating center: National Cancer Institut “Fondazione G. Pascale”- IRCCS, Naples

e PI: Dr. Nicola Normanno:;

The goal of the study is the creation of a national network for personalized medicine that might offer Italian
patients with solid malignancies the chance to access innovative therapies through clinical trials.

The primary aim of the study is:

Description of the frequency of actionable mutations within those patients receiving a genetic and molecular
characterization with high throughput methods.

| Alliance Against Cancer - | September 23-25, 2021



The Italian National Registry of Actionable Mutations
The RATIONAL Study

Distribution of tumor types among 1280 patients enrolled in Pathways A (n. 263) and B (n. 1017 )

29 1% 1%1% 2%
)

IR \ Tumor Type N
= S \\
Lung Cancer 479
Biliary Tract Cancer 246
7% q q a
Digestive Tract Carcinoma 103
Cancer of Unknown Primary 101
Esophagogastric Tract Cancer 88
Pancreatic Cancer 83
8% Breast Cancer 51
Gynecologic Cancer 33
Head And Neck Cancer 27
Other 23
1% Genito - Urinary Tract Cancer 19
= Lung Cancer = Biliary Tract Cancer = Cancer of Unknown Primary
= Digestive Tract Carcinoma = Esophagogastric Tract Cancer = Pancreatic Cancer SOft Tissue Cancer 16
= Breast Cancer = Gynecologic Cancer = Head And Neck Cancer
= Genito-Urinary Tract Cancer = Soft Tissue Cancer = CNS Cancer CNS Cancer 11

= Other



Genetic variants identified in the whole cohort

of patients enrolled in pathways A and B

In 688 successfully sequenced samples, 2917 genomic alterations in 262 genes were identified
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The International Collaboration for Cancer Classification
and Research (IC3R)

WCT ~ICR
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Project summary:

The project will promote the
development of an EBP movement
that will allow decisions in tumour
classification to be informed by
high-quality, relevant, and up-to-date
evidence syntheses.

Six work packages will address the
main objectives, with the participation
of international high-level institutions

The evidence-based pathology

Obijectives:
(Addressed by work packages)

¢ Development of methods
Training of experts
Development of tools and software
Cultivation of a network of
collaboration centres in EBP
Title/protocol registration
Continuous improvement

Expected outcomes:

¢ Evidence levels adapted for the
field of pathology
Rapid review methods for timely
assessment
EBP training programme for
systematic reviewers
Training of trainers and supervisors
in EBP
Toolkit for potential systematic
reviewers
Registry of systematic review topics
and protocols
Network of EBP collaboration
centres providing supervision and
methodological support
Evaluation report

project proposal

The project will develop and expand
capacity in systematic reviewing in
pathology, addressing the need for
evidence synthesis in priority areas of
tumour classification.

Status:
Exploring funding opportunities

Project duration:
3 years (initial)

Cree Int J Oncol Oncol 2020



Principali applicazioni del campioni biologici nella

ricerca oncologica

e Per l'identificazione e lo studio di biomarcatori

e Per |lo studio del meccanismi responsabili della patogenesi e
progressione dei tumori umani

e Per |lo studio dei meccanismi coinvolti nella sensibilita/resistenza al
trattamento e nell’outcome clinico



Il ciclo del campione biologico

Smaltimento

Controllo S
. o Identificazione
di qualita
toccaggio a .
&8 Conservazion
lungo
: e
termine




Standardizzazione dei metodi di raccolta e di pre-
trattamento del campione

3

Conservazione delle proprieta chimiche, biologiche e
morfologiche del campione

:

CAMPIONI BIOLOGICI DI ELEVATA
QUALITA’




Utilizzo del campione per usi non previsti

| campioni non sono quasi mai raccolti in funzione di un unico progetto di
ricerca, main vista di un numero indeterminato di ricerche future

Molte indagini non sono prevedibili, in quanto spesso correlate allo sviluppo
delle conoscenze scientifiche; altre vengono pianificate solo in momenti

successivi

Occorre avere un nUovo consenso?


Relatore
Note di presentazione

.


Tipologie di consenso informato

A) Consenso specifico il campione puo essere utilizzato
solo per la singolaricerca cui la donazione e finalizzata

B) Consenso ristretto il campione puo essere utilizzato
solo per ricerche omologhe a quelle cui la donazione e
finalizzata

C) Consenso ampio secondo cui il campione puo essere
sempre utilizzato



Cconsenso Informato

Broad consent

Consenso per ricerca biomedica

Consenso per una specifica patologia (es,
cancro, patologia cardiovascolari)

aspecificita specificita

Consenso per uno specifico studio

Tanto piu ampio e il consenso, tanto piu aumenta I'autonomia dello
sperimentatore



Autorizzazione generale al trattamento di dati personali effettuato per scopi di ricerca

scientifica; Garante per la protezione dei dati personali, 15 dicembre 2016

Nel caso in cul, successivamente alla raccolta del consenso, si
voglia utilizzare il campione per uno studio diverso da quello per cui si e
ottenuto il consenso, occorrera ricontattare il soggetto a cui il campione

si riferisce e ottenere un NUOVO coNsenso


Relatore
Note di presentazione
Autorizzazione generale al trattamento dei dati genetici; Garante per la protezione dei dati personali, 24 giugno 2011 è stata sostituita con l’ Autorizzazione generale al trattamento di dati personali effettuato per scopi di ricerca scientifica; Garante per la protezione dei dati personali, 15 dicembre 2016.


Centro di coordinamento nazionale dei comitati etici
26/07/2022 - Versione n. 1

Ricerca osservazionale: un pilastro nel processo di produzione di conoscenza

Premessa

Questo documento ha come oggetto gli studi osservazionali intesi nel loro significato di studi
caratterizzati dall’assenza di intervento attivo da parte deiricercatori, quindi definiti, in questa sede,
come studi nei quali il ricercatore non determina I'assegnazione dei soggetti ai diversi gruppi di

studio, ma si limita a registrare (osservare) quello che avviene nella realta.



A) Per quanto riguarda il trattamento dei dati personali, appare opportuno
raccomandare la massima semplificazione degli adempimenti relativi, rimuovendo o
limitando il piu possibile gli ostacoli formali che un’interpretazione della normativa,
improntata ad un approccio prevalentemente “interventistico” e “monouso”, tuttora
frappone all’utilizzo e riutilizzo dei dati di ricerca.

In quanto “fonte” di conoscenze significative per la comunita scientifica, tali dati
debbono poter circolare il piu liberamente possibile all’'interno di essa. Soprattutto
quando le finalita della ricerca siano osservazionali (nel senso qui considerato),
dovrebbe quindi potersi fare ricorso a basi giuridiche alternative per agevolare il
(ri)trattamento dei dati de quibus, senza dovere ogni volta dipendere da un nuovo
consenso dell’interessato — con 'unico limite di una preventiva idonea
pseudonimizzazione/cifratura dell’identita del paziente - venendosi cosi a
contemperare ragionevolmente ed efficacemente “diritto dell’individuo e interesse
della collettivita” (art. 32 Cost.).



La medicina di precisione nel 2030
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