&» 3

2T
AL

IHFERE AR TR

2025.04.20
IETE AR/ B2 TE B 2 D

ZELEr

2 T

MR =

AT SN

I
J N




B BEYIEIE | TS > ERIE

F—& E E=18
TRIR4FE v EENZEREFRAEIEING?
. BEIABEEN?
- /VEERE?
£ Bl . JAEITEEURAE?

i i -

i

BiEEE ERARERE3I0%
=28
T 'ﬁ ﬂ‘
ABRGRA ERREMETS%
>/ -:u' —{—\w . BIREENEH ,_".-.-'J:'. -'5.:. ='g. -
qq Py 2 A ||
— b=t Vo E ] ERFRENEET%
REREHA S o
® ® ==3
(1,0 -
AEARC BB E67%




ity L

N | y N
ﬁcﬁ:};ﬁb%/fi




Advanced NSCLC
(molecular biomarker positive)

3 ¥
EGFR mutation ROS1 BRAF V600E NTRK RET METex14
positive positive positive positive positive positive
Osimertinib (preferred), Alectinib (preferred), Dabrafenib/ Entrectinibor  Selpercatinibor  Capmatinib or

erlotinib, afatinib, gefitinib, brigatinib, lorlatinib, entrectinib trametinib' larotrectinib pralsetinib tepotinib

or dacomitinib* ceritinib, or

crizotinib'
Progression | |

Follow treatment options for adenocarcinoma or squamous cell carcinoma without actionable biomarker
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The Landscape of Biomarkers

o 2025

= established biomarker
suitable for CGP

= new biomarker

suitable for CGP 2023 2024

2022

Analysis includes Ph1/2, Ph2 &
Ph3 trials initiated before Aug 19, .

Prior to 2021 2021

# of biomarkers
relevant to CGP N

4 B N=4 ' N =10 = N=15 N=15 i N=31

https://www.precisionencologynews.com/companion-diagnostics/perspective-accessing-innovation-point-care-comprehensive-genomic-profiling



GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

ANNALS or

ONCOLOGY

driving innovation in oncology

Recommendations for the use of next-generation sequencing (NGS) for
patients with metastatic cancers: a report from the ESMO Precision

Medicine Working Group

Others

Tumour multigene NGS can be used in ovarian
cancers to determine somatic BRCA1/2
mutations. In this latter case, larger panels can
be used only on the basis of specific
agreements with payers taking into account the
overall cost of the strategy (drug included”) and
if they report accurate ranking of alterations.
Large panel NGS can be used in carcinoma of
unknown primary.

It is recommended to determine TMB in
cervical cancer, salivary cancer, thyroid cancers,
well-to-moderately differentiated
neuroendocrine tumours, vulvar cancer,
pending drug access (and in TMB-high
endometrial and SCL cancers if anti-PD1
antibody is not available otherwise).

Ann Oncol. 2020 Nov;31(11):1491-1505

Table 2. Summary recommendations

Tumour types

General recommendations for daily practice

Lung adenocarcinoma Tumour multigene NG5 to assess level |

Sguamous cell lung
cancers
Breast cancers

Colon cancers

Prostate cancers

alterations. Larger panels can be used only on
the basis of specific agreements with payers
taking into account the overall cost of the
strategy (drug included") and if they report
accurate ranking of alterations. NG5 can either
be done on RNA or DNA, if it includes level |
fusions in the panel.

No current indication for tumour multigene
NGS

No current indication for tumour multigene
NG5S

Multigene tumour NGS can be an alternative
option to PCR if it does not result in additional
cost.

Multigene tumour NGS to assess |evel |

Gastric cancers
Pancreatic cancers
Hepatocellular

carcinoma
Cholangiocarcinoma

alterations. Larger panels can be used only on
the basis of specific agreements with payers
taking into account the overall cost of the
strategy and if they report accurate ranking of
alterations.

No current indication for tumour multigene
NGS

No current indication for tumour multigene
NGS

No current indication for tumour multigene
NGS

Multigene tumour NGS could be recommended
to assess level | alterations. Larger panels can
be used only on the basis of specific
agreements with payers taking into account the
overall cost of the strategy (drug included”) and
if they report accurate ranking of alterations.
RNA-based NGS can be used.



ESCAT

ESMO Scale for Clinical
Actionability of

Molecular Targets  ooneicae
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Ann Oncol. 2020 Nov;31(11):1491-1505

ESCAT
evidence tier Il

ESCAT
evidence tier IV

ESCAT evidence tier V

ESCAT evidence tier X

Table 8. List of genomic alterations level I/I1/Ill according to ESCAT in
advanced pancreatic ductal adenocarcinoma (PDAC)

Gene Alteration Prevalence ESCAT References
BRCAI/2 Germline 1%—4% 18 The Cancer Genome Atlas
mutations Research Metwork, Concer
cell. 2017
Golan T, et al. N Engl J Med,
20191 13
Somatic 3% 1 Shroff R, et al. JCO Precis
mutations Oncol. 2018
MSI-H 1%—3% IC Pihlak R, et al. Cancers,
2018
Marcus L, et al. Clin Concer
Res, 2019
NTRK Fusions =1% Ic Cocco E, et al. Nat Rev Clin
Oncol, 2018
Doebele RC, et al, Loncet
Oncol. 2020
KRAS Mutations 0% ma  Zeitouni 0, et al, Cancers,
2016
PIK3CA  Hotspot 3% A Heestand G, et al,
mutations Oncotorget. 20157
Payne §, et al. J Clin Oncol.
ij 12
BRAE™E putations 3% A Hyman D, etal, N Engl J Med,
2015
MDM2  Amplifications 2% & Azmi A, et al. Eur J Cancer.
201{:[.‘”
ERBEZ Amplifications/ 1%—2% A Waddell M, et al. Nature.
mutations 2015
Harder J, et al. Br ! Cancer.
012"
Hyman D, et al. Nature,
2018
NRG1 Fusions 1% A Jones M, et al, Clin Caoncer
Res. 2019
ALK Fusions < 1% & Singhi A, et al. J Notl Compr
Canc Netw. 2017
RET Fusions =1% M4  Drilon A, et al. J Clin Oncol.
2018
ROS1 Fusions =1% 4a  Pishwaian M, et al. | Clin

Oncal. 20185




ANNALS ¢
ONCOLOGY

driving innowvation in oncology

GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

SPECIAL ARTICLE

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

Medicine Working Group

Table 1. List of tumour-agnostic genomic alterations
Gene/Signature” Alteration Estimated prevalence (illustration of ESCAT Drug class References
tumours with high prevalence of the score matched
alteration)
NTRK1/2/3 Fusions 80%-90% secretary breast cancer IC TRK inhibitors Hong et al., Lancet Oncol 2020
15%-20% Spitzoid melanoma Demetri et al., Clin Can Res 2022°
MSI-H/dMMR?  MSI-H/dMMR 15%-20% endometrial cancer IC PD-1 checkpoint Marcus et al., Clin Can Res 2019"
15%-20% gastric adenocarcinoma inhibitors
RET Fusions 7% thyroid papillary cancer Ic RET inhibitors Subbiah et al., Lancet Oncol 2022°
2% salivary gland cancer Subbiah et al., Nat Med 2022
BRAF Mutations 40%-45% melanoma IC BRAF inhibitors +  Subbiah et al., Cancer Discov 2020
{pVGOOE) 5%-6% small intestinal adenocarcinoma MEK inhibitors Salama et al., J Clin Oncol 2020°
FGFR1/2/3 Fusions 20%-40% bladder cancer IC Pan-FGFR TKls Pant et al., Lancet Oncol 2023°
Mutations 3% glioblastoma multiforme
10%-20% urothelial carcinoma
10% endometrial cancer
TMB-H" TMB-H 40% small-cell lung cancer IC PD-1/PD-L1 Valero et al., JAMA Oncol 2021
checkpoint Friedman et al., Cancer Discov
inhibitors 2022"

Ann Oncol. 2024 Jul;35(7):588-606




Table 6. List of genomic alterations level I/Il according to ESCAT in advanced pancreatic ductal adenocarcinoma

Gene Alteration Estimated prevalence ESCAT score Drug class matched References

BRCA1/2 Germline pathogenic/likely 4%-7% 1A PARP inhibitors Golan et al., N Engl J Med 20197
pathogenic variants Kindler et al,, J Clin Oncol 2022""

KRAS Mutations (p.G12C) 1%-2% 1B KRAS S12€ TKis Strickler et al., N Eng J Med 2023'"

Bekaii-Saab et al., J Clin Oncol 2022""

PALB2 Germline pathogenic/likely 3%-4% liB PARP inhibitors Reiss et al., J Clin Oncol 2021
pathogenic variants

NRG1 Fusions 7% B Anti-HER2/HER3 bispecific antibody  Schram et al., JCO 021"

Table 8. List of genomic alterations level I/Il according to ESCAT in advanced cholangiocarcinoma

Gene Alteration Estimated prevalence ESCAT score Drug class matched References
1DH1 Mutations 8%-18% iCCA 1A IDH1 inhibitors Abou-Alfa et al., Lancet Oncol 2020
FGFR2Z Fusions 5%-15% iCCA 1B Pan-FGFR TKls Javle et al., J Clin Oncol 2018'*°
Abou-Alfa et al., Lancet Oncol 2020™°
Pant et al., J Clin Oncol 2023%7
Goyal et al., N Engl J Med 2023"""
ERBB2 Amplifications 10%-20% dCCA, 1B Anti-HER2 monoclonal antibodies Javle et al., Lancet Oncol 20217
pCCA, GBC Anti-HER2 ADCs Meric-Bernstam et al., JCO 2023
Anti-HERZ bispecific antibodies Harding et al., Lancet Oncol 2023""*
HER2 TKls Nakamura et al., J Clin Oncol 2023
Mutations 3%-5% 1] Anti-HER2 monoclonal antibodies Hyman et al,, Nature 2018
Pan-HER TKls Cannon et al., J Clin Oncol 2023
Harding et al., Nat Comm 2023' "~
BRAF Mutations (p. VEDOE) 50% 1B BRAF inhibitors + MEK inhibitors Subbiah et al., Lancet Oncol 2020
Salama et al., J Clin Oncof 2020°
Subbiah et al., Nature Med 2023
KRAS Mutations (p. 612C) <1% Ic KRAS S*7€ TKIs Bekaii-Saab et al,, J Clin Oncol 2022

Ann Oncol. 2024 Jul;35(7):588-606
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KRAS muliple mutations  RMC6236, B1-2865 Molecularly Targeted Therapies
Sotorasib, adagrasib, In Pancreatic Cancer

divarasib, multiple others

KRAS
G12C
BRAF alteration
—
MRTX 1133 Other KRAS FGFR2 translocation
: RET translocati
KRAS tra tion
G120 ALK translocation
KRASWT ™™
ROS1 translocation
NTRK translocation
KRAS NRG1 translocation
G12R
KRAS - Unknown driver
G12v
MSI-H Pembrolizumab
TMB 210 Pembrolizumab
BRCA1/2, PALB2, other HR pathway deficiency Platinum chemotherapy, PARP inhibitor
MTAP deletion PRMTS5 inhibitor: AMG193, MRTX1719

Am Soc Clin Oncol Educ Book. 2024 Jun;44(3):e438598.



Biomarkers in Gastric Cancer

Prevalence in metastatic
Biomarker gastric cancer
> ERBB2/HER2 20%

(@ wst-high
{:} EBV-positive

©o— PD-L1 CPSBio

~noo FGFR2b overexpression

C‘% CLDN18.2

rcac Tumor sequencing

4[ID< Plasma DNA

5% in Stage IV
20% in Stage I-1lI

3%

80% CPS =1
60% CPS =5

30%

35%

NTRACK, EGFR, MET,
RAS amplification

Monitoring for response
and resistance

Table 7. List of genomic alterations level Ifllflll according to ESCAT in
metastatic gastric cancer (mGC)
Gene  Alteration Prevalence ESCAT References
ERBB2 Amplifications 16% 1A The Cancer Genome Atlas
Research Network. Nature.
2014
Bang Y-l, et al. Lancet. 2010"""
Hotspot 3% lilA  Hyman D, et al. Nature. 2018
mutations
MSI-H 8% IC The Cancer Genome Atlas
Research Network. Nature.
2014
Marcus L, et al, Clin Cancer Res.
2019"
NTRK  Fusions 2% IC Drilon A, et al. N Engl J Med.
2018"°
EGFR  Amplifications 6% B Maron S, et al. Cancer Discow.
2018"™
MET  Amplifications 3% ! Lennerz J, et al. J Clin Oncal.
zﬂllllfl":
Mutations  1.3% A Lee J, et al. Oncotarget. 2015""7

Summary of recommendations. There is no current need
to perform tumour multigene NGS in patients with mGC in
daily practice. Detection of MSI and NTRK fusions should
be done using cheap standard methods.



