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HERE ARE WE NOW?
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IMPRECISION MEDICINE

Slow, expensive, ineffective and wasteful

DRUG DISCOVERY PRECLINICAL CLINICAL TRIALS FDA REVIEW
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\2 Drug Candidate Type Approval Rate
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S — Oncology (antiancer drugs) 3.4%
5 b AL Ao s % Endocrinology (hormones) 19.6%
- COMPOUNDS By ONE FDA- v | |
() | APPROVED g Cardiovascular (heart/circulatory system) 25.5%
g URUG E Central Nervous System (brain/spinal cord) 15.0%
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= o PH?SE PH;SE PHQSE o ; Autoimmune and Inflammation 15.1%
U:J = E ; Ophthalmology (eye disorders) 32.6%
almology (eye disorders 6%
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§ 20-80 100-300 1,000-3,000 § : Infectious disease (including vaccines) 25.2%
o ' < v ) .
3-6 YEARS = 6-7 YEARS g é Other uncategorized 20.9%
o a 2009-2018

source: Pharmaceutical Research and Manufacturers of America
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IMPRECISION MEDICINE

Slow, expensive, ineffective and wasteful

DRUG DISCOVERY PRECLINICAL CLINICAL TRIALS FDA REVIEW
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PHASE 4: POST-MARKETING SURVEILLANCE

3-6 YEARS

1,064 S million 446 S million 2 S million FTLO Science

Washington DC: Foundation For Biomedical Research
Wong, C. Biostatistics, 2018.

'LO?:L 1’255 ¢ million 526 $ million 3 $ million Mestre-Ferrandiz, J .2012

Paul S.M., et al, Nature reviews Drug discovery 2010
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IMPRECISION MEDICINE

Slow, expensive, ineffective and wasteful
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Based on publshed number needed 1o treat (NNT) figures. For 2 full st of e S at gonature comy & 78t

Nature 2015




IMPRECISION MEDICINE

Slow, expensive, ineffective and wasteful

Response rate All costs incurred for top 10 drugs (billions) Estimated waste
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Baned on publnhed number reeded 1© treat (NNT) figures. For 2 full st of references, see Supplermentary Informasion at go. nature cony &dr 78t

Source: Centers for Medicare and Medicaid Services  Tot3] $18.88 $14.98

Nature 2015 The Wall Street Journal




WHERE ARE WE GOING?
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PRECISION AND PERSONALIZED MEDICINE

To the “one size fits all” approach to a N-of-1 trials
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PRECISION MEDICINE

Technology evolution produced a paradigm shift

Matched tumor & normaltissues from more than 11,000 patients, represem‘mg33 cancer types.
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S0, o/mlee .0 00 ¢/00 .,  imseomtmn

i it iR 2018

./ The
. Pan-Cancer Atlas
TCGAE
More than 11.000
genoms from 33
2012 )
WRTICLES o’ Sequencingofgop  diiterentcancertypes
DNA sequencing of a cytogeneticall genomeSfrom 25
normal ::ute :rseloid IztlkgaemiaI ge:ome different cancer types
. International One center
First sequencing using q
Second-Generation- prOJECt
Technology

2000
\'I;irst genome > 10 years FeW hours
sequencing
3,8BUSS <1000 US S
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PRECISION MEDICINE

Target therapy in cancer: constant evolution

Alpelisib, Avapritinib, Rucaparib, Capmatinib, Brigatinib, Selpercatinib,
PIK3CA, HER2-HR* PDGFRx exon 18, germline/somatic — MET, — ALK, — RET,NSCLC
breast cancer GIST BRCA1/2, NSCLC NSCLC and thyroid cancer
prostate cancer
Encorafenib + ‘ prezolizumab +
Olaparib, germline cetuximab, Ramucirumab + Zgg};’:{;?l')b T Pralsetinib,  Tepotinib,
BRCA1/2, BRAF-V600E erlotinib, EGFR, BRAF V606EIK RET, MET,
ancreatic cancer : NSCLC i »  NSCLC NSCLC
p Colorectal cancer melanoma
| |
Erdafitinib, — . . Pemigatinib, Olaparib, - - —
FGFR2/3, Entrectinib, Niraparib, FGFR2, germline/somatic ~ Pembrolizumab, Pralsetinib, Lorlatinib,
urothelial NTRK, HRD, hepatobiliary HRRm, TMB, RET, ALK,
cancer solid tumors ovarian cancer cancer prostate cancer solid tumors thyroid cancer NSCLC first-line
| | — |
2019 Dec. Jan. 2020 Dec. Jan. 2021 Apr.
| | - |
Dacomitinib, Talazoparib, Ramucirumab + erlotinib, Brigatinib, Alpelisib, Olaparib, Selpercatinib,
EGFR, germline BRCA1/2, EGFR, ALK, PIK3CA, germline/somatic RET, NSCLC
NSCLC HER2™ breast cancer NSCLC NSCLC first-line HER2-HR* BRCA1/2, and thyroid
breast cancer prostate cancer cancer
- Larotrectinib, Encorafenib + cetuximab, Avapritinib, Pemigatinib,
";\?_’:?tngél_c NTRK, BRAF-V600E, PDGFR« FGFR2,
’ a-li solid tumors colorectal cancer exon 18, GIST hepatobiliary
second-line i
| T Olaparib, germline Entrectinib,
BRCA1/2, NTRK,

Previously approved in the United States - L
pancreatic cancer solid tumors

J. Mateu et al, Nature 2022
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PRECISION MEDICINE

To win a war, you’d better know your enemy
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To win a war, you’d better know your enemy




HOW CAN WE GO THERE?
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PERSONALIZED MEDICINE

Integrated Multi-omics longitudinal profiling
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TO PERSONALIZED MEDICINE

From data to information
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RE-DESIGNING CLINICAL TRIALS

Biomarker-driven oncology clinical trials

Basket trial

Targeted
therapy X
|
\ Y v Y
Tumor Tumor H Tumor Tumor
type A type B : type Y type Z

Seamless phase II/Ill design

Phase Phase llI
/—\
Initiate — Accrue N1
tients
phasa | trial pa Continue to
t follow for
Promising de;'imtilvt:
ivi an n
A |E activity pol
= Accrue
additional N2
Insufficient |IE activityl patients for
definitive
Stop end point
Primary
analysis
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Umbrella trial
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Molecular Molecular Molecular Molecular

target A

——
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target B target Y target Z

— T

Standard T d Standard Targeted Standard T d Stal

therapy A therapy therapy B therapy therapy Y therapy thor;py 74 therapy
Outcome adaptive randomization
Treatment
- Assess su e:?d
Rl;n;in Randomization sit'i“entm - ::rg:mw g;?&:gg
Randomization Arm 1(p,) v - otro;nt:l:rz new Rx
(Py=p3) ﬁnn 2(p,) offact better
| Treatment effect not
sufficiently large
Arm 1 Arm 2
better better
Increase p, Increase p,
Decrease p, Decrease p,
| | Hu et al, JCO Precision Oncology 2019




«DECENTRALIZED» CLINICAL TRIALS

Real time, world wide

Data analytics Global



WHY SHOULD WE PURSUE THIS
STRATEGY?




BECAUSE IT WORKS!!!

Closer to cure cancer

Baseline 3 Mo 6 Mo
Olaparib Placebo
HPV Vaccination Status in.s 260) n=ltat)
1004 ) Events, No. (%) 84 (32.3) 65 (49.6)
~— Unvaccinated 100 Median OS, months NR 75.2
i == Vaccinated at 17-30 yr of age 90 - | R 055 (95% C1, 040 t0 0.76); P= 0004 | Endoscopy
< %
E <] === Vaccinated <17 yr of age 80
g a 754 73.1
5 & 70 P!
3.4 s S
0o —
g 8—. § 60 Olaparib
- 9 o 50 46.5
g8 504 c \
£ 40
s & Rectal MRI
2 30 + Placebo
=
Sy 204
ES 257
10
3
v
— T —T T
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
0 2 s Time Since Random Assignment (months)
18 20 No. at risk:
A e at FO"OW'U (r) Olaparib 260 252 246 236 227 214 203 194 185 177 170 165 159 157 153 79 21 0
g p y Placebo 131 128 125 114 108 100 97 92 87 80 73 67 60 54 52 21 6 0

e Cervical cancer « Advanced Ovarian cancer * Locally Advanced Rectal Cancer
e High risk HPV e BRCA mut * Mismatch Repair-Deficient
° Vaccine ° PARP| o PD‘l BlOCkade

Jiayao Lei, NEJM 2020 DiSilvestro P et al, JCI 2022 Cercek A et al, NEIM 2022
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CONCLUSIONS

1. Traditional approach is not «cost-effective»

2. Precision and personalized medicine are enabled by —OMICS and Al
implementation in clinical

3. Biomarker-driven oncology trials and «decentralized trials» can speed up the
process in a sustainable way

4. Every contribution matters...




CONCLUSIONS

Fondazione Policlinico Universitario Agostino Gemelli IRCCS experience

=GSTeP

Gemelli Science and Technology Park

Gemelli

Fondazione Policlinico Universitario Agostine Gemelli IRCCS
Universita Cattolica del sacro Cuore

COS'E?

FPG500 & un programma dedicato ai
pazienti oncologici che consente di
effettuare una profilazione genomica a
500 geni su tessuto tumorale e successiva

A CHI E RIVOLTO?

La profilazione genomica & indicata in
pazienti con neoplasie per le quali, ad
oggi, vengono determinati marcatori
riconosciuti nella pratica clinica o per cui

PERCORSO FPG500

Verifica dei Criteri
di Inclusione da parte

del Medico Referente e Firma

valutazione in ambito multidisciplinare. g
del Consenso Informato

sono disponibili terapie target nel contesto
di studi clinici o programma di accesso
] precoce al farmaco

e P i

FPG500
PROGRAMMA

La metodica utilizzata & la tecnica di
Next Generation Sequencing (NGS), ¢

" Radiomics consente di sequenziare un alto numero La profilazione genomica & attualmente . 2
R o DI PROFILAZIONE 1 B i s 2 S ) 4 V' Verifica della disponibilita
di geni in tempi rapidi, in modo da ottenere raccomandata in numerose neoplasie, \ @ ] >
ENOMICA T ) Y tterizz 2 cul del campione tumorale
G informazioni circa la caratterizzazione tra cui N 7
) - -
DEI TU MORI molecolare della neoplasia.
@ POLMONE PR
FINALITA / \ Estrazione del DNA e/0 RNA
3 S il s, o qvp OVAIO \ @ ) esequenziamento
L'obiettivo & quello di ider Tmtalé’.A :ed‘ con pannello a 500 geni
interpretare eventuali alterazioni ]
Electrophysiology. Immunology Real World Data genomiche suscettibili  di  terapie @ PROSTATA
mirate ad oggi disponibili. Il programma
prevede lutilizzo di un pannello a 500 @ PANCREAS
geni che consente, oltre allanalisi dei Elaborazione del referto
geni gia riconosciuti nei Livelli Essenziali MELANOMA
di Assistenza (LEA), di ampliare le
informazioni sul profilo mutazionale é{ MAMMELLA ) 2
del tumore, estendendo la possibilita di & // h \ Valutazione dei risultati
accesso a nuovi farmaci |:I ed eventuale discussione
GIST \ 'Q ' in sede del Molecular Tumor
Cytometry Data Collection & 7 Board (MTB)
&
Eé} COLON PP S
/ \ Identificazione
{ della terapia target
. ‘ O TiroiDE ! @ ! e e
. ; \ »  sedisponibile
P. (O Comprehensive g y - -
Cancer Center . A

Organoids Bioinformatics Proteomics

Microscopy Immunohistochemistry
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