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Personalised medicine: a different perspective



What is personalised medicine (in oncology)?

“The goal of precision medicine is to deliver the right cancer

treatment to the right patient at the right dose and the right
time. “

Schwartzberg et al 2017 asco.org/edbook
ASCO EDUCATIONAL BOOK



2005-2010

Use of the term ‘Precision Oncology’ over time

Google Scholar query for the term “precision oncology” over 3 time-intervals

2005-2010 Use of targeted therapies = vascular endothelial

growth factor (VEGF) inhibitors (bevacizumab) or
2013 BCR/ABL1 inhibitors (imatinib). This use has largely
ceased.

Targeted therapy

2013 Using data from analyses of biomarkers.
Examples: the use of crizotinib in patients with lung
cancer harbouring EML4-ALK rearrangements
adjuvant chemotherapy guided by genomic testing
e.g. the Oncotype DX panel in women with breast
cancer

2016 Using data from next-generation sequencing to
guide therapies, a definition that was used in 15 of
21 articles reviewed, all published since January 1,
2016.

V.Prasad and RP Gale
ascopost.com/issues/january-25-2017




Theodor Boveri
postulates that
cancer is a genomic
disease
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Immunotherapy takes
off: FDA approves
nivolumab and
pembrolizumab for

melanomq.

2013 2014 2015
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comes to an end

l
Mismatch repair status
predicts clinical benefit of
pembrolizumab immune
checkpoint blockade
|
SHIVA trial does not
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therapeutics
|
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What is a biomarker?

“A characteristic that is objectively measured and evaluated as
an indicator of a physiological or pathogenic process or
pharmacologic response to therapeutic intervention “

1998 NIH Biomarkers definition Working Group

A quantifiable parameter providing insight into a biologic process

(s | e |




What is a biomarker?

Prognostic Predictive

Indicates likely the course of the * Associated with response / lack of
disease, indipendently of treatemnt benefit to a treatment

Inform about an estimate of
outcome probability * Inform about treatment efficacy in a

Not a predictor of treatment benefit specific population

(e | e |




Report from NGS Panel

Genomic Signatures
Microsatellite status - MSI-High

Tumor Mutational Burden - TMB-High (61 Muts/Mb)

Gene Alterations
For a complete list of the genes assayed, please

KRAS wildtype o
NRAS wildtype i
FBXW?7 S668fs*39 oo
PTEN Y76del —
RNF43 G659fs*41, R145* MR
STK11 E57fs*106 R
ARID1A T1917A, G276fs*87 -
ASXL1G645fs*58 Rotd
CDH1F462fs*19 et
CIC T1541fs*79 PIK3C2B
CREBBP V95fs*29 072
FAM46C A232T i
FLCN H429fs*39, W306* SOX9
KDMG6A R1351* :;o::
MLH1R226" R90BW
MLL2 P2354fs*30

MSH3 splice site 1897-1G>A,

K383fs*32

MSH6 Y524fs*1, F1088fs*2, R361H

SDHA R379C

TP53 R248Q

ARID1A AXIN1
G187S G265fs*149
BRCA2 CBL
A2351T and S1437N T231
EPHB4 ERBB4
V330M R1273Q
ID3 JAK3
S49T 1955T
MPL MTOR
R390C R2193C
P2RYS8 PARP1
A188T $507fs*17
PIK3CA PIM1
P397H P309L
RNF43 SDHA
G360D P477s
SPOP STK1
A303V E223K
WT1 ZNF703
E479K A514S
MSI-High

Chromatin remodeling

Gene Alterations (unknown significance)

AXL
H292fs*5

CD22
splice site 1771+27>C

FGFR4
N228S and R54C

KDMSA
EN37fs*13 and R1051Q

NF1
R1396H

PDGFRB
L726fs"7 and V886M

POLD1
A223T and R465W

SGK1
M7l

TET2
S1776F

Ravello trial

Patient 2001

Site: Naples (Pascale)
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Not all biomarkers have clinical implications

SPECIAL ARTICLE

J. Mateo', D. Chakravarty?, R. Dienstmann', S. Jezdic®, A. Gonzalez-Perez*, N. Lopez-Bigas ™,

C.K.Y.Ng® P. L. Bedard’, G. Tortora®, J. -Y. Douillard®, E. M. Van Allen'®, N. Schultz?, C. Swanton'",
F. André'?* & L. Pusztai'

This first version of the ESMO Scale of Clinical Actionability for molecular Targets
(ESCAT) defines six levels of clinical evidence




ESCAT

ESMO Scale for
Clinical Actionability
of Molecular Targets

A framework to rank genomic
alterations as targets for cancer
precision medicine.

Discover more on the
Publications page.

A

ESCAT

evidence tier |l

ESCAT ESCAT
evidence tier |1l | evidence tier IV

ESCAT e

ESCAT levels of evidence

vidence tie

ESCAT Tier I: Target suitable for routine use and
recommend specific drug when specific molecular
alteration is detected

ESCAT Tier Il: Investigational targets likely define a
patient population that benefits from a targeted drug,
additional data are needed

ESCAT Tier Ill: clinical benefit previously demonstrated
in other tumour types or for related molecular targets
ESCAT Tier IV: Preclinical evidence of actionability
ESCAT Tier V: Evidence of relevant antitumour activity,
not resulting in clinical meaningful benefit as single
treatment but supporting development of co-targeting
approaches

ESCAT Tier X: Lack of evidence for actionability.

Mateo et al 2018 Ann of Onc



Tumor Agnostic biomarkers

Historical treatment approach Tumour-agnostic approach

Treatment based on biomarker
regardless of tumour type

f } : 2 l Biomarker A Biomarker B

Lung cancer} [Renal cancer} Colon cancer

Treatment based on tumour type

biomarker A biomarker A biomarker B
positive positive positive

Lung cancer Renal cancer Colon cancer {

Lung cancer Renal cancer Colon cancer Biomarker A-targeted
treatment treatment treatment treatment

Biomarker B-targeted

treatment

Tumor-agnostic therapy uses the same drug to treat all cancer types that have the genetic mutation
(change) or biomarker that is targeted by the drug. It is a type of targeted therapy.

Rosas Oncol Ther 2020



Agnostic biomarkers

Several biomarkers have agnostic indication : MSI, TRK, TMB and, recently, BRAF

( Keynote-012 opens
(NCT01848834) Keynote-164 opens
Pempreizumah Keynote-028 opens (NCT02460198)
Enters clinical (NCT02054806)
trials (NCT01295827) Initial FDA Keynote-158 opens | FDA approval

approval (NCT02628067) (tissue agnostic)

MSI-H / dMMR 2011 2012 2013 2014 2015 2016 2017 2018

Keynote-016 opens

(NCT01876511)
Enters phase Il
(b) clinical trial
Larotrectinib (NCT02576431)
Identification of Enters phase | || First clinical Enters pediatric | Fpa

NTRK fusions MATCH trial

(NCT03213704)

clinical trial data published approval

2012 2013 2014 2015 2016 2017 2018 2019

Enters European Enters US phase |
phase | clinical trial clinical trial
(EudraCT 2012-000148-88) | (NCT02097810)

NTRK

FDA
approval

First clinical
data published

Enters phase ||
clinical trial
(NCT02568267)

(c) Entrectinib

Figure 1 Clinical drug development timeline for FDA-approved tissue-agnostic therapies. Timeline of clinical development for current FDA-
approved tissue-agnostic therapies including (a) pembrolizumab, (b) larotrectinib, and (e) entrectinib. FDA, US Food and Drug Administration.



MSI d-MMR

( a) Keynote-012 opens
(NCT01848834) Keynote-164 opens
trials (NCT01295827) Initial FDA Keynote-158 opens F_DA approval' . .
approval (NCT02628067) _ tssue agnostic MSI-H cancer cells may have a defect in the ability to correct

2011 2012 2013 2014 2015 2016 2017 2018 mistakes that occur when DNA is copied in the cell.

Keynote-016 opens
(NCT01876511)

Techniques: IHC / PCR / NGS MSI-H = micr.o.satellit.e instability |
dMMR = deficient mismatch repair

PCR
Causes of dMMR/MSI-H:

— Mutation in DNA repair proteins (Can occur in Lynch syndrome)
. — Inactivation of DNA repair proteins

BAT25 BAT26 NR21 NR22 NR24

Frequency
* CRC 15%
BAT25 BAT26 NR21 NR22  NR24 ° GaStrIC 15%

* Duodenal 10%
* esophageal 5% (Barret)
* Pancreas 1%

ESMO biomarker factsheet



MSI d-MMR
Impairment in mismatch repair causes:
e ibiiion o — MM mutations in tumors
— Some mutations (neo-antigens) may be targeted by immune system

Keynote-012 opens
(NCT01848834)

(a) Pembrolizumab

Enters clinical
trials (NCT01295827)

Keynote-028 opens
(NCT02054806)
Initial FDA Keynote-158 opens
approval (NCT02628067)

2011 2012 2013 2014 2015 2016 2017 2018

Keynote-016 opens

FDA approval
(tissue agnostic)

Checkpoint inhibitors (i.e Pembrolizumab) can facilitate

S immune system response in MSI-H/dMMR cancers
ORIGINAL ARTICLE
i MSI i MSS
Tumour Tumour
PD-1 Blockade in Tumors
L L . . . .
“-”‘Ll‘"”'-‘L. with Mismatch-Repair Deficiency
it R LRI e B e PR ettt [ Kebering AD Prrne,
dMMR- MSIH (pooled data) - immunotherapy
Cancertype N ORR Duration response
CRC 90 (40%) 36% 1.6-22.1
Biliary 11 (7.4%) 46% 11.6-19.6
Gastric 9 (6%) 27% 5.8-22.1
Pancreatic 6 (4%) 56% 2.6-9.2
Esophageal 1 (0.7%) na 18.2

Ratti et al 2021



Lynch Syndrome

Father

mutated
gene

MSI is also a diagnostic marker: useful to screen/ diagnose Lynch Syndrome

 Lynch syndrome, hereditary nonpolyposis colon

cancer
* Itis a common form of hereditary CRC (3—5% of CRC)
« Caused by autosomal dominant mutations to MMR 57§ | Ao
genes (MLH1, MSH2, MSH6 or PMS2 and
EPCAM gene that inactivates MSH2)

* In addition to CRC , Lynch syndrome is associated
with other cancers, i.e endometrial, ovarian and
gastric cancer.

H People with
Lynch syndrome?®

M General Population*

<13%

13« <11

Colorectal Endometrial Ovarian Stomach
Cancer Cancer Cancer Cancer

*Value shown for males, lifetime risk for females is 4.1% (colon) and 0.66% (stomach).

Image Source: Itapromega.it, last accessed 2.6.22



NTRK
(b)
Larotrectinib

Identification of
NTRK fusions

4

Enters European
phase | clinical trial

(c) Entrectinib

2012 2013 2014 2015

(EudraCT 2012-000148-88)

Enters
clinical

phase Il
trial

(NCT02576431)

Enters phase |
clinical trial

Enters US phase |
clinical trial
(NCT02097810)

First clinical
data published

Enters phase |l
clinical trial
(NCT02568267)

Enters pediatric | FpaA
MATCH ftrial
(NCT03213704)

2016 2017 2018 2019

approval

1982: an inversion within chromosome 1 resulting in a fusion
oncogene that was named TRK (tropomyosin receptor kinase)

NTRKT1 fusion genes

. CO74-NTAK1
3 § MPRIP-NTRK 1
VANGL2-NTRK?
" TPR-NTRKT
g TFG-NTRKT
PPL-NTRK1

RABGAPTL-NTRK1

SCYL3-NTRK1

CHTOP-NTRK1
ARHGEF2-NTRK1
NFASC-NTRK1

Chotangio-
GB CRC carcinoma

LMNA-NTRK 1

Muliple Spitzoid
CUP neoplasms®  neoplasms

TP53-NTRK1

TPM3-NTRK1

1RF2BP2-NTRK1

g

NTRK2 fusion genes

Multiple CNS P Ofigo-  Low grade Lung
neoplasms** Gloma astrocytoma Gloma 'TOSC ADC

Gi

TRIM24-NTRK2

PANS-NTRK2

AFAPT-NTRK2

SQSTM1-NTRK2

NAVI-NTRK2

VOL-NTRK2
AGBL4-NTRK2

QKI-NTRK2
NACC2-NTRK2

TLES-NTRK2
STANS-NTRK2
WINK2.NTRK2
SLMAP-NTRK2

Muttiple

neoplasms***

HSNCC

Paediatric  Thyrold

gliomas

cancer

First clinical FDA
data published approval
NTRKS3 fusion genes

ETVE-NTRK3

LYN-NTRK3

"

S ———

REPMS-NTRK3

History of Entrectinib: From Bench to Bedside

Breakthrough therapy and priority
medicine designation

?°_‘? Ignyta acquisition by Roche

Start of STARTRK-2

20_15 Phase N study ——
| =
=3 =y
-—
FHRA i -
2014 Clinical validation of TRX as =
i target in CRC M
recommended:
S Outlicensing of Entrectinib EMALHWY 2 SRR R
2013 1o Igwta conditional for the

of patients with NTR; fusion-positive tumors or with

ROS1 fusios sitive non-small cell lung cancer
[acader) Start of ALKA-372-001 e ¢

2012 Phase | study

Identification of NTRK fusion- August 2019
positive colorectal cancer FDA granted:
tissue-agnostic approval for the treatment of
R Discavery of entrectinib as ALK, ROS, pati with NTRK fusion-positive tumors or
2007 and TRK inhibitor with metastatic ROS1-positive NSCLC

<1%
More common in MSI tumors



NTRK
Entrs phase Who? any malignancy at an advanced stage, in

(b)
kacssreciink (HeTORB7e45 ) . particular if it has been proven wild type for other

Identification of Enters phase | || First clinical Enters pediatric | Fpa

N cheioat ) ] 2P |Crasaaros | P known genetic alterations tested in routine practice,
and especially if diagnosed in young patients’.

Enters US phase |
clinical trial
(NCT02097810)

FDA
approval

First clinical
data published

Enters phase I
clinical trial
(NCT02568267)

(c) Entrectinib

Techniques: IHC / FISH / RT-PCR/ RNA-and DNA-based NGS

Sample to be investigated for the presence of NTRK fusions

2 generations of TRK inhibitors

As a confirmatory technique

use FISH, RT-PCR or athebis °d Cv Is there a EMA and FDA approved
targeted RNA NGS assays F F sequencing

with specific probes for the 2 5 4 platform Larotrectinib | Entrectinib mps
fusion involving the v i available?

known NTRK gene Targets TR A/B/C TRK A/8/C, WNIIC.W TIKAI'IC. TllAIIIC

ROS1, ALK ROS1, AL
1CS0 against TRK in vitro, 9.8-25 o1y 320 <0.2 <5 Not reported
mmol/L
3 B0 65 el ol CNS pemetration (Brain to  0,03-0.23 081 Not reported 0.028-0.087 0.017-0.02% Not reported
Use IHC as a screening tool protein e T e Nas plasma ratio In mice}
/ \ positve cases  reliably detecting NTRK ORRN 74% % Not reported /13 patients /20 patients  4/6 (dose
fusions, preferably with NTRX with NTRX escalation)
NO TRK expression Betaction of TFK including RNA testing
expression when possible PFS, mo 294 138 Not reported Not reported  Not reported  Not reported
mutation
Marvtahe O Lung Cancwr ko A W A5
i ici 2022 ASCO — E— R \ T s o
Summary of the ESMO Translational Research and Precision : S —— srrmmesmen | ASCO =

Medicine Working Group recommendation

Marchio Ann of Onco 2021



UPPER GI - Esophageal and Gastric cancer

-5cm
Typel |:
1cm

Typell [ Zline

Type lll [

ccccc

Biomarker Stage/ Technique
Prevalence

HER2 IV /15-25% IHC, FISH, NGS

PDL1 (CPS) IV IHC

EBV IV /10% ISH, PCR

MSI IV / 10% IHC, PCR

NTRK IV /<1% IHC, NGS

Actionability

mmmmmm

~ W
i -
Antl' H E R2 ool NN ety oo
.

ICI

NA

ICI

Anti-NTRK




UPPER GI - Esophageal and Gastric cancer

Is it useful to order a NGS panel?

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.

F. Mosele et al Ann of Onc 2020

Table 7. List of genomic alterations level I/11/1ll according to ESCAT in
metastatic gastric cancer (mGC)

Gene Alteration Prevalence ESCAT References

ERBB2 Amplifications 16% 1A The Cancer Genome Atlas
Research Network. Nature.
201492
Bang Y-J, et al. Lancet. 2010
Hotspot 3% A Hyman D, et al. Nature. 2018°°
mutations
MSI-H 8% IC The Cancer Genome Atlas
Research Network. Nature.
20142
Marcus L, et al. Clin Cancer Res.
2019”7
NTRK  Fusions 2% IC Drilon A, et al. N Engl J Med.
2018"
EGFR  Amplifications 6% 1B Maron S, et al. Cancer Discov.
2018
MET  Amplifications 3% 1B Lennerz J, et al. J Clin Oncol.
2011
Mutations 1.3% IIA  Lee J, et al. Oncotarget. 20157
PIK3CA Hotspot 7% A  Juric D, et al. J Clin Oncol. 2018
mutations
FGFR2 Amplifications 4% IIA  Van Cutsem E, et al. Ann Oncol.
2017°%
Loriot Y, et al. N Engl J Med.
2019
ATM  Mutations 3% IIA  Bang Y-J, et al. Lancet Oncol.
2017
BRCA1/ Mutations 1%—5% IIIA  Balasubramaniam S, et al. Clin
2 Cancer Res. 2017
ROS1  Fusions <1% A  Shaw A, et al. Ann Oncol. 2019
RET Fusions <1% IIIA  Oxnard G, et al. J Thorac Oncol.
2018"°
ERBB3 Hotspot 3% B Hyman D, et al. Nature. 2018°°
mutations

ESCAT, European Society for Medical Oncology (ESMO) Scale for Clinical Actionability
of molecular Targets; MSI-H, microsatellite instability-high.




UPPER GI - Pancreatic cancer

. Stage . . -
Biomarker ge/ Technique Actionability
Prevalence " _pedinrs o
BRCA1-2 V3% PCR, NGS Platinum \LH
Germline +/- olaparib
Somatic
HER2 IV / <1% IHC, FISH , NGS Anti-HER?2 U e
(trial, off label) ST e R

MSI IV/ 5% IHC, PCR ICI

NTRK IV /<1% IHC, NGS Anti-NTRK




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

U PPE R GI = Pa ncreatlc Ca ncer Gene Alteration Prevalence ESCAT References
BRCA1/2 Germline 1%—4% 1A The Cancer Genome Atlas
mutations Research Network. Cancer
H Cell. 2017***
Is it useful to order a NGS panel? g S
2019'"
Somatic 3% IB  Shroff R, et al. JCO Precis
mutations Oncol. 2018"*3
It is not currently recommended to perform tumour MSI-H 1%=3% Ic Piliakch, et al. iCancers.
multigene NGS in patients with advanced PDAC in Marcus L et a. Cln Gancer
es.
daily practice. NTRK Fusions <1% IC Cocco E, et al. Nat Rev Clin

Oncol. 2018***
Doebele RC, et al. Lancet
Oncol. 2020°°

COnSidering the Unmet medical needs and the h|gh KRAS Mutations 90% 1A Zeitouni D, et al. Cancers.
. 2016'"°
number of alterations ranked as level llelV, ESMO PIECATIEGReT o TTYm Ty e
. ay - . . . e mutations Oncotarget. 2015/
considers it is the mission of clinical research centres S ol
. . 0 2015118
and their networks to propose multigene sequencing T T AT BUrepiD i ey riggecy
. . . 2015119
tO patlents Wlth advanced PDAC. n the conte)ft Of MDM2  Amplifications 2% A  Azmi A, et al. Eur J Cancer.
molecular screening programmes, in order for patients 2010
. . ERBB2 Amplifications/ 1%—2% A Waddell N, et al. Nature.
to get access to innovative drugs. mutations 20152
Harder J, et al. Br J Cancer.
201222
. . . . . Hyman D, et al. Nature.
If multigene sequencing is not carried out, detection of 2018%°
. . NRG1 Fusi 1% mA  J M, et al. Clin C
MSI and NTRK fusions should be done using cheaper e Res. 20167
standard methods, pending drugs are approved and e e . i cihone el
H RET Fusions <1% IIA  Drilon A, et al. J Clin Oncol.
reimbursed. 2018”
ROS1 Fusions <1% 1A Pishvaian M, et al. J Clin
F. Mosele et al Ann of Onc 2020 Sncol oI s

ESCAT, European Society for Medical Oncology (ESMO) Scale for Clinical Actionability
of molecular Targets; MSI-H, microsatellite instability-high.



UPPER GI - Biliary cancer

IHCC

GBCA

Perihilar CCA

distal CCA

Biomarker

IDH

FGFR

BRAF

HER2

MSI

NTRK

Stage/

Prevalence

IV /20%

IV/11%

v/

IV /<1%

IV/ 5%

IV /<1%

Technique

NGS

NGS

NGS

IHC, FISH , NGS

IHC, PCR

IHC, NGS

Actionability

Ivosidenib

Anti-FGFR
Pemigatinib

Anti-BRAF

Anti-HER2
(trial, off label)

ICI

Anti-NTRK

P <0001
0123435657 & 51011121314151617 1819 20
Mos

. ASCO 612021, Abst 266, Abous Al

Y =

n wmmmmumumm|n1|mwwmwwmﬂwm

Best Confirmed Response

Inj . Anti BRAF
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¥
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UPPER GI - Biliary cancer

Is it useful to order a NGS panel?

Tumour multigene NGS could be used to detect level |
actionable alterations in cholangiocarcinoma.

Given that they are unlikely to be cost-effective in these
cases, larger panels can be used only on the basis of
specific agreements with payers taking into account the
overall cost of the strategy (including off-label use of
drugs) and pending a ranking of additional alterations
using a valid ranking system.

F. Mosele et al Ann of Onc 2020

Table 10. List of genomic alterations level I/1l/lll according to ESCAT in

advanced cholangiocarcinoma (CC)

Gene Alteration

Prevalence ESCAT References

IDH1 Mutations 20%

FGFR2 Fusions 15%
MSI-H 2%
NTRK Fusions 2%

BRAF6%%¢ Mutations 5%

ERBB2 Amplifications 10%
Mutations 2%

PIK3CA  Hotspot 7%
mutations

BRCA 1/2 Mutations 3%

MET Amplifications 2%

1A

IB

IC

IC

1B

A

A

HA

A

Abou-Alfa G. K, et al. Ann
Oncol. 2019"**

Vogel A, et al. Ann Oncol.
2019"%°

Marabelle A, et al. J Clin
Oncol. 2020"*"

Doebele RC, et al. Lancet
Oncol. 2020°°

Wainberg Z, et al. J Clin Oncol.
2019

Javle MM, et al. J Clin Oncol.
201733

André F, et al. N Engl J Med.
201977

De Bono J, et al. N Engl J Med.
20207

Camidge D, et al. J Clin Oncol.
2018°°

ESCAT, European Society for Medical Oncology (ESMO) Scale for Clinical Actionability
of molecular Targets.




Lower Gl - Colorectal cancer

Stage/

Biomarker Technique Actionability

Prevalence

ICI (trial)
Benefit from ICI

NTRK IV /<1% IHC, NGS Anti-NTRK

MGMT v/ IHC Temozolamide
(trial, off label)

RAS WT IV /50% PCR, Sanger, Anti-EGFR N e
pyroseq, (left-sided+)
o . L = T+ coninat

- | RAS MUT IV / 50% BEAMlng, NGS No anti-EGFR VR
ransverse colon RAS G12C (trial) :j’““‘“"";;::::;::::::::;:.i'::':t:s:ff:;:::,::z

BRAF MUT IV /8-15% " " Lack of benefit of anti-

V600E EGFR

Ascending Anti-BRAF, Encorafenib
N HER2 IV / 5% IHC, NGS Lack of benefit of anti- _

" colon EGFR "
Anti-HER2 '-----uu|||||||”||
(off label) ﬁ |
Sigmoidcolon ~ MSIH -1l / 15% IHC, PCR Lack of benefit from 5- R
Rectum IV/ 5% FU-therapy k = _p_:

nnnnnnn




F. Mosele et al Ann of Onc 2020

Table 5. List of genomic alterations level I/lI/lll according to ESCAT in
metastatic colorectal cancer (mCRC)
Lower Gl - Colorectal cancer ,
Gene Alteration Prevalence ESCAT References
KRAS Mutations 44% Not Van Cutsem E, et al. J
NRAS (resistance 4% applicable Clin Oncol. 201577
o ? biomarker) Douillard J-Y, et aL.ON
Engl J Med. 2013
Is it useful to order a NGS panel: kot
Oncol. 2015%*
BRAFY6°% Mutations 8.5% IA https://doi.org/10.1
093/annonc/mdw235
Kopetz S, et al. N Engl J
Med. 2019%?

Since most level | alterations are hotspot mutations in KRAS, NRAS hboH Viman A i L) L
and BRAF, and considering that MSI status is determined by IHC or Le DT, et al. J Clin Oncol.
. . N . 2020
PCR, there is no need to test samples using multigene NGS in the NTRK1  Fusions 0.5% Ic Demetri G, et al. Ann

. . Oncol. 2018%°
context of daily practice. Doebele’RC etal,
Lancet Oncol. 2020°°
ERBB2  Amplifications 2% 1IB Meric-Bernstam F, gg al.
Nevertheless, multigene NGS can be an alternative to PCR tests é:fgﬁvggﬁh?iwet g
i iA 5
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Personalised medicine: a different perspective

Anatomy (Tumor location) is a biomarker

Patient’s
right

Midgut derivative
TWomen

1 Sessile serrated lesions
TMucinous tumours

Overall worse prognosis* -
[ Ascending

colon

1CIMP-high

TBRAF

TMSI-high

TMSI immune tumours (CMS1)
TMetabolic tumours (CMS3)
(TKRAS)

Transverse colon

.Déscending

Rectum

Patient’s
left

Hindgut derivative
TMen

Overall better prognosis* |

TMesenchymal (CMS4)

T Canonical (CMS2), distally
TTP53
TAPC

colon

Prognostic and predictive value of primary tumour
side in patients with RAS wild-type metastatic
colorectal cancer treated with chemotherapy and
EGFR directed antibodies in six randomized trials’

Sigmoid colon

worse prognosis for OS, PFS and ORR for patients with right-sided tumours and
a predictive effect of tumour side.

Figure 4: Differences in right-sided versus left-sided colon and rectum

Gastro-oesophageal
junction

CIN

« Intestinal histology
« TP53 mutation

« RTK-RAS activation

Genomically stable

« Diffuse histology

« CDH1, RHOA mutations
« CLDN18-ARHGAP fusion
« Cell adhesion

Dekker et al Lancet 2019

EBV

« PIK3CA mutation

« PD-L1/2 overexpression
« EBV-CIMP

« CDKN2A silencing

« Immune cell signalling

MsI

» Hypermutation

« Gastric-CIMP

« MLH1 silencing

« Mitotic pathways

Van Cutsem et al Lancet 2016

Intrahepatic cholangiocarcinoma (IHC)
FGFR1-3, IDH1/2, BAP1, ARID1A

Gallbladder carcinoma (GBC)
HER2, EGFR, PIK3CA

Ampulla of Vater

Extrahepatic cholangiocarcinoma (EHC)
KRAS, TP53, SMAD4, PKA gene fusions, STK11

Althauda A et al Cancer Treat Rev 2020




Personalised medicine: a different perspective

DPYD is a biomarker

Test for DPYD before 5FU administration

to prevent severe toxities !!!
(dose modifications, in rare cases avoid 5FU)

Dihydropyrimidine dehydrogenase (DPYD) is a polymorphic gene encoding
for DPD, involved in fluoropyrimidines (5FU, capecitabine) catabolism

The estimated prevalence of DPYD deficient genotypes in the European
population is <8%.

A B 2%
2 DPYD variants N(%) ESMD == o
0 €.2194G>A(*6) 37 (12%) bished onne 2 s
DPYDMutsted  ox €.1905+1G>A(*2A) 6 (2%) REVIEW
€.1129-5923C>G 4(1%) ‘
C.2846A>T 2 (<1%) DPYD genotype-guided dose individualization to
PYDWT ©1679T>G(*13) 1(<1%) | improve patient safety of fluoropyrimidine therapy:
84% call for a drug label update

Table 1. DPYD deleterious variants in the overall population
80%

0% L M. Henricks'?, F. L. Opdam'?, J. H. Beijnen®, A. Cats® & J. H. M. Schellens'?#*

80%

70% EUROPEAN MEDICINES AGENCY m
SCIENCE MEDICINES HEALTH

60%

50%

Human Veterinary News & . Partners &

Committees v

Medicines v regulatory regulatory e events networks

40%

m Double tumor
30%

m Other

e EMA recommendations on DPD testing prior to

" Colorecta ox - — — treatment with fluorouracil, capecitabine, tegafur
o F]uoropyr::i:;‘}:stotaldose(Trll?))s:’;Z::mended s and flucytOSine

Figure 1 A. Prevalence of DPYD deleterious variants in the overall population

B. Tumor type of patients carrier of DPYD deleterious variants Figure 2. Fluoropyrimidine dose recommended according to DPYD status Press release 30/04/2020

Cardone et al. 2021



Take home message

* Personalised medicine is the key to ensure comprehensive care

(type of treatment, setting (trial?), dose, duration)

Not all biomarkers translate into clinical practice

Some biomarkers implicate genetic counselling (hereditary syndrome)

Relevance of molecular tumor board (to integrate knowledge and perspectives)

Academic research is the place to discover / validate novel biomarkers and to
develop clinical trials

| claudia.cardone@istitutotumori.na.it

Thank you! Questions?
3 @clacardone
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