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The Rome Trial - From Histology to Target

The study met its ORR Primary endpoint

Arm A Arm B Global ORR
Best response Standard of Care Targeted Therapy p value 13.3%
N: 200 (%) N: 200 (%) '
CR 0 5(2.5%)
0
PR 19 (9.5%) 29 (14.5%) 17.0%
SD 35 (17.5% 36 (18.0% sl
(17.5%) (18.0%) 9.5%

PD 147 (73.0%) 130 (65.0%) 19/200
ORR 9.5% [5.8-14.4] 17.0% [12.1-22.9] 0.027
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The Rome Trial - From Histology to Target

1.0 - Arm A - Standard of Care Arm B - Targeted Therapy
N: 200 N: 200
Median PFS (mo) - 95%CI 2.8(2.5-3.0) 3.7(3.04.8)
0.8 - . . .
Secondary endpoint: PFS in ITT population
z w
S 06 0 :
N: 897 patients = HR 0.64 (95% CI 0.51-0.80)
discussed in MTB o 12-mo PFS rate P<0,0001
B o 22.3% 4
7 1.7%
127 weekly MTB 0.2-
discussions |
| |
0.0 | |
1 200 73 : 4?2 : 209 20 8 2 0
- s L . : t .
400 randomized 0 5 10 15 20 25 30 35
patients Progression Free Survival (months)
Arm = AmB:=TI —  AmA:SoC
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Molecularly targeted therapy based on tumour molecular profiling
versus conventional therapy for advanced cancer (SHIVA)

Screened CROSS-OVER

N=741

N=100 N=70

Molecularly
targeted therapy

PFSyra

physician’s ~ physician’s
choice 'ghmc,e
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Treatment at Treatmentat

Negative for Primary Endpoint (PFS), but cross-over
shows benefit in a patient subgroup
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Le Tourneau et al. Lancet Oncol 2015 Oct;16(13):1324-34.

Belin L et al., Annals of Oncology 28: 590-596, 2017
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High-Throughput Genomics and Clinical Outcome in Hard-
to-Treat Advanced Cancers: the MOSCATO 01 Trial

% patients presenting progression-free survival (PFS) on matched therapy (PFS2) 1.3-
fold longer than the PFS on prior therapy (PFS1).

_ Tsal The PFS2/PFS1 ratio was >1.3 in 33% patients
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Genomic and transcriptomic profiling expands precision cancer
medicine: the WINTHER ftrial

Screened N=303 159 drugs given, 115 off-label, 22 on-label and 22 investigational

Treated N =107 Drug targets (number of patients who received a drug that
c 10 impacted designated target)***
: --- Matching score low (E/N = 27/27) BRAF
) — Matching score high (E/N = 74/80) CDK4/6
0.8 -} HER pathway (EGFR/ERBB2/ERBB3/ERBB4) 17
! FGFR 9
i MEK 17
% 061} MET 11
L PARP 1
o 0.4 - Pan RAF 1
PI3K/AKT/mTOR 23
0.2 RET 4
< VEGFR 32
WNT 5
0 - HORMONAL RECEPTOR 2
IMMUNE
0 OTHER 22

Time (months)

Rodon J et al., Nat Med. 2019 May;25(5):751-758.
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The NCI-MATCH trial: lessons for precision oncology

Screened = 6000; Treated N=1593
7 of the initial 27 substudies (of 38 total) in NCI-MATCH have positive outcome

gmmmmmmmmmsmmmea—aa. Pilot Eligibility verified — Initial screening
v - > 18 years old Tumor genomic testing
- ECOG PS 0-1 with Thermo Fisher
mﬂg‘iizﬁport + Solid tumor, lymphoma Oncomine assay and IHC
More substudies or myeloma (PTEN, MLH1, MSH2, Rb)
. - > 1 prior standard therapy l
. - Measurable disease ; ;
 eeemccecaemmmeaaa- » Accrual to - Tumor type not known f\ctlonable mutation of
pummmmsmsessscaccoan. 6,000 patients to be sensitive/resistant interest?
v - Tumor amenable to biopsy 'l
Switch to (initial 6,000 only) N
academic/commercial Meets substudy-specific
criteria
NGS I
e » Trial continuation —— Designated lab screening | ‘ | | ‘
Arm Etc...
A

N— Mo“gm - .Peter J O'Dwyer et al., Nat Med . 2023 Jun;29(6):1349-1357.
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The NCI-MATCH trial

Arm [Molecular Treatment N eval. Number of 6-month PFS |Met
aberration responses (%) endpomt’?

ALK fusions Crizotinib 2 (50.0%) 25%
p.Val600Glu or :
H  p.Val60OLys REWENEMNN o o 11 (37.9%) 68.4% Yes
: trametinib
mutations
k2 FGFR _ Erdafitinib 35 21 3 (14.3%) 36.8% Yes
mutation/fusion
Ado-
Q HER2 amplify. trastuzumab 38 36 2 (5.6%) 23.6% No
emtansine
Y AKT mutations  Capivasertib 35 35 10 (28.6%) 50.0% Yes
Z1D dMMR status Nivolumab 47 42 15 (35.7%) 51.3% Yes
Z1F PIK3CA mutation Copanlisib 35 25 4 (16.0%) 38% Yes

Z1K AKT mutation Ipatasertib 35 26 6 (23.1%) 52.4% Yes



Ranking genomic alterations as targets for cancer
precision medicine

evidence
tier |

" -
ESMO Scale for Clinical ...
A - -
Actionability of
Molecular Targes
o * & Do ESCAT evidence tier X
L M ey

Mateo J et al., Ann Oncol . 2018 Sep 1;29(9):1895-1902.
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ESCAT l/ll genomics alterations to select treatment for
patients with metastatic breast cancer

PFS in patients presenting genomic alteration beyond ESCAT /Il (n = 123)

PFS in patients with ESCAT /Il genomic alterations (n = 115) (o
1.00 1.00 A
— Maintenance chemotherapy — Maintenance chemotherapy
— Targeted therapy matched to 0.75 — Targeted therapy matched to
0.75 4 genomic alteration ! genomic alteration
HR adjusted for stratification factors: @ Unadjusted HR:
» 0.41 (90% CI: 0.27, 0.61) o 0.50 1.15 (95% ClI: 0.76, 1.75)
& 0.50 + P < 0.001
0.25
0.25
0
0 I 0 6 12 18 24 30 36 42 48 54 60
0 6 12 18 24 30 86 42 48 54 60 , PN
Months Maintenance 41 9 2 2 1 1 1 0 0 0 0
chemotherapy
Maintenance 40 9 5 0 0 0 0 0 0 0 0
chemotherapy Targeted therapy 82 20 4 2 1 0 0 0 0 0 0
matched to
Targeted therapy 75 46 22 9 6 3 d 1 1 1 0 genomic alteration

matched to
genomic alteration

Andre F., et al., Nature volume 610, pages343—348 (2022)
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TUMOR-AGNOSTIC APPROVED DRUGS

Dostarlimab Trastuzumab

Pembrolizumab Pembrolizumab ™! Dabrafenib deruxtecan

Ms|  Larotrectinib Entrectinib  TmB-high +Trametinib Selpercatinib Repotrectinib
(may2017 ) (Nov2018 ) (CAug2019 ) (yun2020 ) (Aug2021 ) (oun2022 ) (" sep2022 ) | (C Apr2o2a ) (C Jun2024 )

CTMT212X2101 - w
@ March 2023 ) And supported by: LIBRETTO-121

@ Foa accelerated

]
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1
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1
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1
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Pembrolizumab Entrectinib Pembrolizumab Dostarlimab Dabrafenib/ Selpercatinib 1 Trastzumab deruxtecan Repotrectinib
Trametinib !
dMMR/MSI-H NTRK fusions NTRK fusions TMB-H dMMR/MSI-H : HER2 IHC3+ NTRK fusions
BRAF et 1
mutation {
>Jul 2019) Mav 2020) P> Mar 2024 )
1
1
l .
1
. 5 uncontrolled . 3 multi pen-label i open-label . Prospectively planned . Multicentre . 2 multicentre . Multicentre ! . 3 multicentre clinical trials: . Multicentre single-arm
multi-cohort multicentre single-arm clinical trials: smgle arm clinical trials: retrospective analysis non-randomised non-randomised open-label non-randomised : * Phase Il open-label multi-cohort
open-label single-arm « Phase | o Phase | 10 cohorts mult pen-label multi-cohort Iti-cohort clinical trials: open-label multi-cohort ' DESTINY-PanTumor02 clinical trial:
clinical trials: LOXO-TRK-14001 ALKA non-randomised clinical trial: « Phase Il clinical trial: | «Phase Il « Phase I
« KEYNOTE-012 « Phase Il « Phase Il open-label clinical trial: « Phase | BRF117019 « Phase Il ! DESTINY-Lung01 TRIDENT-1
« KEYNOTE-028 scout STARTRK-1 * Phase Il GARNET « Phase Il ,  LIBRETTO-001 ' « Phase Il
« KEYNOTE-016 « Phase | «Ph KEYNOTE-155 NCI-MATCH :
g ase ' DESTINY-CRC02
« KEYNOTE-158 NAVIGATE STARTRK-2 aelate hatonty: © may2024 ) '
f * KEYNOTE-164 * Phase lfla Paediatric patients: .
1
1
1
3 phase I linical trias: soe !
« KEYNOTE-158 * COMBI-v P ‘ @ roatl
« KEYNOTE-164 * BRF113928 { Dec2023 )

CKEYNOTE-051 o N aee e A\ EMA conditional

Westphalen, C.B. et al. The ESMO Tumour-Agnostic Classifier and Screener (ETAC-S): a tool for assessing
tumour-agnostic potential of molecularly guided therapies and for steering drug development. Ann Oncol 2024



The ROME trial: Available targeted treatments and pathways

Targeted Therapy Target pathways

Erlotinib EGFR mutations

Trastuzumab, pertuzumab, TDM1, lapatinib ERBB2 amplification/mutations

Everolimus mTOR mutations, AKT mutations

Vemurafenib, cobimetinib BRAF mutations

Alectinib, brigatinib ALK traslocations, RET alterations

Pralsetinib*, selpercatinib* RET alterations

Palbociclib CDK4/6, CDKN2A/B alterations

Ponatinib Bcr-abl traslocations

Vismodegib SMO/PTCH1 mutations

Itacitinib JAK mutations

Pemigatinib FGFR1/2/3 alterations

Ipatasertib, alpelisib* Pi3k, AKT, PTEN alterations

Entrectinib* NTRK1/2/3 fusions, ROS1 * Drugs included in the V4 protocol
Tepotinib METex14, MET alterations amendment in 10/2022

Talazoparib BRCA 1/2 mutations, HRD ** high TMB defined as >10 mut/mb in
Immunotherapy Biomarkers solid and/or liquid NGS

Nivolumab, ipilimumab, atezolizumab MSI, high TMB**

FRFS g™ ”
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ESMO Recommendations for the use of tumour NGS in 2024

ESMO recommends to carry out tumour NGS to detect tumour-agnostic alterations in
patients with advanced cancers, in countries where tumour-agnostic targeted
therapies are accessible (cost-effectiveness and fusions are integrated in the panel)

The ESMO PMWG recommends running tumour NGS in patients with
advanced non-squamous NSCLC;

breast;

colorectal;

prostate;

ovarian cancer;

advanced cholangiocarcinoma;

GIST;

sarcoma: Recommendations for the use of next-generation sequencing (NGS) for
thyroid C’ancer' patients with advanced cancer in 2024: a report from the ESMO Precision

and unfavourable CUP. Medicine Working Group
Mosele MF et al. Annals of Oncology. 2024 ; Vol. 35, No. 7. pp. 588-606.
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Proposed ESMO Tumour-Agnostic Classifier

Tumour-Agnostic Driver
Targeting a driver molecular @ molecular
aberration defines the :
therapeutic effect respectlve m 2 alteration
of tumour-specific biology

Tumour-Modulated - & v

Therapeutic effect on a

targeted driver molecular
aberration is modulated by O °

the tumour-specific biology

. I l A v v v
Tumour-Restricted
Therapeutic effect on a
targeted driver molecular Tumor

aberration is only present in specific
a tumour-specific biology context biology

Organ icons are surrogates for tumour-specific biology A High therapeutic effect Moderate therapeutic effect ¥ No therapeutic effect

Westphalen, C.B. et al. The ESMO Tumour-Agnostic Classifier and Screener (ETAC-
Mongress S): a tool for assessing tumour-agnostic potential of molecularly guided therapies and
= for steering drug development. Ann Oncol 2024



ETAC-S Proposed minimum eligibility requirements for
tumour-agnostic potential

® O
Robust preclinical evidence of ® ~
mechanistic/biological rationale -
Phase I/ll or phase Il trials J L& s; ,
2/3 tumours investigated m O
and > 4 tumour types with

wﬂw wﬁw Wv NWP

with refractory disease

Westphalen, C.B. et al. The ESMO Tumour-Agnostic Classifier and Screener (ETAC-S): a tool for assessing
tumour-agnostic potential of molecularly guided therapies and for steering drug development. Ann Oncol 2024



Drug development Regulatory process

Proposed

A @ )
. Preclinical proof-of-concept
Study Companion diagnostic analytical validation
umor-agnostic Tcsns
of resistance
s Scientific advice
ru g eve o p m e n L Phase | / Basket phase Il trials
combinations S R e
with other Companion diagnostic clinical validation
agents (Basket trials with tumour-specific and/or pan-tumour cohorts)
ra m ewo r (Assess randomisation feasibility in the tumour-specific cohorts)
S

I~ )
ETAC taxonomy screening
Tumour-agnostic {
potential
‘rejected'

Westphalen, C.B. et al.

The ESMO Tumour-Agnostic
Classifier and Screener (ETAC-
S): a tool for assessing tumour-
agnostic potential of molecularly
guided therapies and for
steering drug development.

Tumour-agnostic potential
Screening success

Conditional /
Accelerated

approval if positive

r« Tumour-restricted

Traditional
RCT
Tumour-modulated
¥ V

3 ‘ Randomisation feasible/ethical
Randommﬂon not feasible/emlcal (consider treatment line anticipation)

Ann Oncol 2024 Regular approval
RCT w/ several Pan-tumour . oy
tumour-specific RCT if positive
cohorts
‘ Consider to randomise against the last available SoC Remove conditional /
A 4 accelerated approval

BARCELONA ongress
2024
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Al tools to perform tumor agnostic clinical trials
The Rome Trial MTB ;

a neural network-based treatment decision support tool ir
solid organ malignancies

Aishwarya Jayagopal’, Raghav Sundar', Jason James Pitt’, Tan Tuan Zea’, Lee Soo Chin'>,Goh Boon Cher'? David Shao Peng Tan i
irtment of Haematology-Oncology, National University Health System, 2. School of Computing, National University of Singapore 3. Cancer

lic next generation sequencing (cNGS) that does

B E e o) response prediction tools Summary

P designed in collaboration with NUS School of Com
input data from ctNGS panels (pathogenic variants anc

Figure 2. Study Schema

Eligible patients

DrulD is a drug response
vith Cell line and patient data (labelled and unlabelled) utilising icti imi
o e prediction 'tool optlm‘|sed to
results given an output of potentially efficacious therapies pelform W|th genomlc data L MMWW
recommendations is needed ini n « =z 2pror lines of therapy,
B (DFUIC-T) n pta with from clinical grade NGS panels D R et
21 measurable lumour

on Figure 3. Selection of Drull
recommended therapy ~S 5
This ongoing phase Il study
aims to evaluate the efficacy of
DrulD recommended therapy in

patients with refractory cancer

DrulD output

127 weekly MTB
discussions

Primary endpoint — objective response
kN oaiedoerants: We are anti-cancer treatment guided by DRUI
arateful (0 the patients compared to an ORR of 10% of an em
participating in this ongoing trial *  Simon 2-stage optimal design,
13 pts will be enrolled to Stage |,
Email correspondence achieve an objective response with Di
robert_walsh@nuhs.edu.sg

(e Y B

.;j:,- ;g??ﬁ Trial status

3 Recruitment ongoing since Sept 2023
Recruitment site — National University
Cancer Institute, Singapore

400 randomized

t- t 9 patients enrolled as of 2/9/2024
pa Ie n s l National Universi P TR T
B Cancer Institute This trial is |unde'd :Z|NC|S ~ N2CR seed
— ‘ Singapore unciog T
; T
 naer e o v e o ot | ClinicalTrials.gov ID: NCT05719428 T e

R ongre — = =
R ESVD Robert J Walsh, ESMO 2024, Poster Presentation Number 229TiP, NCT05719428
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ProvGigaPath, digital pathology for cancer mutation prediction

C. Bifulco and colleaques

Cancer histology, molecular alterations

b CNS OovT H Prov-MSR-Path
TEGi(r‘: Typing Typing _PIF'(r"a‘ B HIPT-TCGA .
- ; Ayt Self Supervised Transformer based Models
EGFR ? Typing

COADREAD
Typing

Param. Algorithm Training Data Tiles Slides Organs
Wy %, Model (M) Source (M) (K)

961')'9”‘9
\ CTransPath [3] 28  SRCL TCGA, PAIP 16 32 25

BRCA Phikon (7] 86 iBOT TCGA 43 6 13
ppe Typing UNI [10] 303 DINOv2 MGB 100 100 20
Virchow [12] 631 DINOv2 MSKCC 2,000 1,488 17
78lYooLE Campanella et al. [13] 22 DINO MSHS 1,600 423 42
, Campanella et al. [13] 303 MAE MSHS 3,200 423 42
075 Pan Rudolf-V [16] 304 DINOv2 Multicenter 1,200 134 14
™™ Prov-GigaPath [17) 1,135  DINOwv2 PHS 1,300 171 31
%
Pan 90/
18-biomarkers
2
LUAD .
[/ = arxiv.org/pdf/2407.06508v3

% LUAD
© LRP1B

we 5% e " XuH., etal., Nature 2024 Jun;630(8015):181-188.
Presented by Carlo Bifulco at ESMO 2024

(TCGA)  (TCGA)



Predicting cancer diagnosis and prognosis by applying Al to

pathology slides

Clinical Histopathology Imaging Evaluation Foundation (CHIEF) model: weakly supervised machine learning
framework to extract pathology imaging features for systematic cancer evaluation

C Cancer classification and molecular prediction (AUROCs)
DROID - breast

CUCH - colon

Dataset-PT - colon

Cancer histology SMCH - endometum

CUCH - oesophagus

CPTAC - colon CUCH - stomach

PAIP2020 - colorectum
SMCH - cervix

TCGA - colorectum TissueNet - cervix

Diagset B - prostate

HMS - GBM

MUV - GBM CUCH - prostate

LOCACOM CPTAC - kidney

HMS - LGG CPTAC - uterus

molecular alterations MUV - LGG e ] i
L Cancer detection TCGA - LGG CLAM
[ I Ml status CRTAC:= pencrens ABMIL
| IDH status idlachily) DSMIL

Survival prediction (c-index)

Prognostic impact

DFCI-BRCA TCGA-LUAD
PLCO-LUAD
PLCO-BRCA 1
y 0. DFCI-LUAD
/ \ N\
TCGA-BRCA [ .
\ TCGA-LUSC
\| — ‘\\ [/ - \
PLCO-COADREAD B\ ~\/~ ’
CPTAC-LUSC
f
TCGA-COADREAD | '\ 0.488) \_ S CED
HMS-RCC CPTAC-UCEC
CHIEF
PORPOISE
3 TCGA-RCC
CPTAC-RCC S

Wang, X., Zhao, J., Marostica, E. et al. A pathology foundation model for cancer diagnosis and prognosis
prediction. Nature Sep 4, 2024. https://doi.org/10.1038/s41586-024-07894-z
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Predicting drug tolerant persister cells by Al
Background

Progress of Al in medical imaging

Treatment Residual Acquired
Naive Disease Resistance
a DTP .,

~1990 2012

P

Supervised machine learning (train on fully annotated d

.—
Supervised deeg
MSI/MSS
b HRD :
Machine learning Single-domain, _— = Sl
with hand- single-purpose ¥ : 910 =
crafted features models % %’ § H :
= <Z: 8’50 ) T
o a B 17
| = Ok b
r CE) ﬁ RO
'_ 1
=
==
Il 2ok
< 3

WSI TILE

No Contact: Lauren.Cech@ucs

cancer Cancer

Potential impact in oncology Lauren Cech, ESMO 2024, Poster
Perez-Lopez, et al., Nat Rev Cancer. 2024 Jun;24(6):427-441. Presentation Number 189P
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Progress of Al in medical imaging

Deep
a Learning [ Gene
R — expression
~1990 2012 signature
- Supervised machine learning (train on fully annotated datasets) Immun;Eerapy
L response
Supervised deep learning (fully annotated datase
r—
MSI/MSS Self-supe
— ABRS-P-high
b HRD R —— ABRS-P-low
Machine learning Single-domain, Multimodal % 75
with hand- single-purpose models H
crafted features models P 2
(] i s
\
1\ % 25_
I 0 T

T 1 1
Multimodal 0 6 12 18 24
model Number at risk

(number censored)
ABRS-P-high 74 41 18 5 1
(0) (14) (32) (37) (42)
1

ABRS-P-low 48 24 5 0
cancer  Cancer Non-responder Responder ) 6) 13) (15) (16)
Potential impact in oncology

Perez-Lopez, et al., Nat Rev Cancer. 2024 Jun;24(6):427-441. Zeng, et al., Lancet Oncol., 2023
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Progress of Al in medical imaging

a
~1990 2012 2020 2023 Future
[ o'
Supervised machine learning (train on fully annotated datasets)
o o!
Supervised deep learning (fully annotated datasets)
o o
MSI Self-supervised learning (no annotation for initial training)
b HRD
Machine learning Single-domain, Multimodal Foundation Generalist
with hand- single-purpose models models models
crafted features models ( p
)
‘\ y Generalist
rr \ model
I Multimodal Foundation
model model
‘ / l\\ Predicted Cancer Radiology
No 4—/ l drug type and assessment
cancer Cancer Non-responder Responder Downstream models response subtype

Potential impact in oncology

I ongress Perez-Lopez, et al., Nat Rev Cancer. 2024 Jun;24(6):427-441.
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Autonomous Atrtificial Intelligence Agents for Clinical
Decision Making in Oncology

@ Knowledge database — @ General purpose and domain-specific medical tools
medical guidelines Patient Case select tools
— T
f— - GPT-4
=: keyword filter
Google
{ =\ v Agent __/ repeat max J
n times
. GPT-4 Visi
~ 6,800 guidelines > Pubmed Ision Med SAM
Strategy Interpreter A/ Segmentation
@ @ OnceKB Radiology
4 send query +-x/ Report
g Calculator Specialist Al
Text Embedding @
Model (3-large) store‘ GPT-4 @ —— parallel — — sequential —

Agent

PubMed Query:

Pubmed " Novel treatment options for BRAF V600E

AT
send include ... [ = -5
results Radiology Report: : y
The CT-scan shows multiple liver and :
lung metastases ... MedSAM: Tumor Size

v

S retrieve context

i)

Response . Histological Analysis e 11/2023; 1315; 02/2024: 2744
Text feature vector j :I::F svr:bn?ﬁ‘;mh 0.03 E;:E?ﬁ‘l::irzidinw:::;ed by 208% "
/ KRAS wt; mut prob 0.48 Decide: Progressive Disease.
BARGELONA Mﬂﬂgf&ss Ferber .... Kather J, pre-print, https://arxiv.org/pdf/2404.04667
2024

Kather J, ESMO 2024 presentation 15 Sept 2024



Implementing tumor agnostic precision medicine through Al

Neural networks

Radiology (Al features) (Al driven) approach

[ ]
Surgery (if so, when?)

Radiotherapy (and dose)

Histopathology (Al features)

Spatial Pathology and -omics

)

Comorbidities

Investigational and
approved therapies

Anatomical features

Plasma/serum protein markers
Drug combinations

Drug holidays

Tumour Molecular Profiling (DNA —
WGS and 4D genome, RNA, protein)

Smoking

Germ-line genomic testing Diet Dose reduction

Liquid Biopsy (ctDNA and beyond) Lifestyle _ Therapy switch
_ _ _ Physical Exercise Acauired resist
Microbiome sequencing Vital sign monitoring (smart) cqwre resis ange _
_ _ Education Surveillance duration and interval
Plasma (and tissue) metabolomics _ o _ _
_ _ _ _ Social/family interactions Novel surrogate biomarkers for

Tissue resident and circulating Patient preference early drug development
immune cells (and markers) Financial issues

mﬂﬂﬂgmss o _ (cost effectiveness)
2024 Federica Di Nicolantonio Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.
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THANK YOU
Thanks to the presenters for making the slides available

ahead of the ESMO meeting.
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