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Molecular guided treatment options in oncology

Requirements for succesful MGTO in oncology:

* Tissue to test

* Physician who recommends a genomic test

* Access to genomic profiling diagnostics

* Diagnostic test should not fail

* Presence of driver alteration

* |dentification and interpretation of driver alteration
 Prioritization of the optimal (molecular guided) treatment option

* Access to molecular §uided therapy through reimbursement, clinical trials, medical need
programs or off-label MGTO

* Patient that qualifies the requirements to access the drug
* Activity of the MGTO in your patient

* Tolerability of the MGTO in your patient
 Someone who pays for all this BSM



Rapid emergence of several new MGTO's
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Molecular guided treatment options in oncology:
Main challenges in clinical practice

Target Identification

* Tissue availability * Variant interpretation ¢ Mutational landscape
and classification

Treatment selection

Data collection

* No access to * Clinical outcomes
comprehensive * Drug access

genomic profiling
* No targetable

alterations
B



Ongoing initiatives from BSMO that try to tackle
these challenges

* Access to comprehensive genomic profiling

mmmmm) GeNeo + Ballett clinical trials

* Improve genomic + clinical interpretation of diagnostic tests
mmmmm) National Molecular Tumor Board

* Access to MGTO
‘ Clinical trials: Precision Il and other trials

‘ New framework for patients that don’t fit in trials

e Data collection ?
‘ Precision 1 BSM.



GeNeo study (P.I. Dr. Philippe Aftimos)
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GeNeo study (pl. Dr. Philippe Aftimos) (
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* Main objectives

- To determine the added value of tissue-agnostic CGP versus ‘real-
world’ practice according to reimbursement in providing patients
access to MGTO

- To describe the landscape of genomic alterations detected by
reimbursed NGS

- To describe the landscape of genomic alterations detected by CGP
- To assess the technical success rate of CGP
- To describe the uptake of MGTO recommended by the MTB



TUMOR BOARDS PATIENTS APPS

GeNeo, 1293,BE

Male, 31
MRN 1293

CANCER INFO

Brain glioblastoma
Brain glioblastoma (GBM)

PATIENT HISTORY

APPS

Clinical Trial  Publication ~ Guidelines.
Match Search

GeNeo MTB 12/11/2021

POINT OF DISCUSSION

NEW PATIENT
Patient with star alterations as defined in the V1 list

PATIENT SUMMARY

Center - GHOC

Sex :Male

Year of birth : 1990

Type of tumor : Brain glioblastama

Date of first histological diagnosis : 07 December 2016
Extent of disease : NA

Specimen date of collection : 03 April 2020

Specimen site : Brain

Local NGS : No

TUMOR INFORMATION
TYPE Brain glioblastoma (GBM)

LOCATION Brain glioblastoma
Primary tumor

OTHER Specimen type :
Block CLINICAL TRIALS
No
STAGE
nja
ADDITIONAL FINDINGS
GENOMICS CenomicSi
> Genomic Signatures
Microsatellite status - M3-Stable
Tumor Mutational Burden
SOURCE: Abstracted from report REPORT NO. ORD-1226802-01_1293 DATE 03 Nov 2021 =VUS
*ARID1A M1911V
apeROvED APPROVED N’RK;R[DJH
ALTERATIONS THERAPIES (NTRKLRIG:
INPATIENT'STuMoR | TICRAFIES POGFRE G258
GENE DETECTED VAF TYBE IN OTHER TUMOR TYPE ZNF217 Ma10v
ERBB2 N857S 51.5% Lapatinib
Neratinib
TREATMENT HISTORY
Trastuzumab
Trastuzumab +
Pertuzumab
Trastuzumabderuxtecan START DATE END DATE
Trastuzumabemtansine
10H1 R132H 36.8% 28 Apr2017
TP33 ca242v T3.9%
18 Jan 2017 02 Mar2017

CONFERENCE NOTES MORE INFO

RECOMMENDATIONS

OncoKB Lok 3b for Trastuzumab deruxtecan (NCT04639219), Trastuzumab + Tucatinib (NCT04579280 (SGNTUC-019)),
Trastuzumab emtansine (Tapistry cohort T-DM1), Neratinib (MCT01953926) and PRECISION2 Afatinib (no LoE).

1 Gene
ERBB2
2 Comments
STAGE
nfa
GUIDELINES

VUS noted with a * means that they are part of the star alterations V1 list

THERAPEUTICS DESCRIPTION

Advanced
chematherapy

Adjuvant radio
chemotherapy

Q

Timeline
VIEW PRESENTATION

All Events

Upcoming Event

Kevin Punie

Past Events

2021

2017

RESPONSIBLE

Dr. Jean-Luc
Canon

Dr. Jean-Luc
Canon

GeNeo Navify Platform: ERBB2 mutation in glioblastoma

GeNeo MTB 12/11/2021
Mol

Nov

ular tumor board
2021

ORD-1226802-01_1293

Nov 9, 2021

Advanced chemotherapy
Apr 28,2017

Adjuvant radio-chemotherapy
Jan 18, 2017 - Mar 2, 2017




Ballett study (p.. Dr. Brigitte Maes)

* Belgian Approach for Local Laboratory Extensive Tumor Testing

* 936 Belgian patients with metastatic solid tumors

CGP report +/- Treatment recommendation
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Ballett study Objectives (.. br. Brigitte Maes)* 7 o't

To evaluate the clinical value of CGP in “real-world” practice for offering more therapeutic options to patlents and a
broader access to precision medicine => to support decision for reimbursement of CGP

To describe the landscape of genomic alterations and quantify the actionable alterations detected by CGP

To evaluate the number of actionable alterations that would have been missed by the limited NGS testing that is
reimbursed in Belgium - www.ComPerMed.be

To fully standardize CGP wet-lab performance, data analysis, clinical interpretation, therapy recommendation and
reporting among 9 participating Belgian NGS laboratories

To describe and quantify the uptake of treatments and the inclusion in clinical trials recommended by the molecular
tumor board guided by the CGP

To work in a multi-stakeholder approach to attract more innovative treatments and clinical trials in Belgium

To establish a Belgian genomic tumor database under the authority of the governmental ‘Sciensano’ thereby increasing
public health knowledge in Belgium

llumina N ‘?
/?'OncoDNA @plerlandx HEEEN’%Q Bsu
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http://www.compermed.be/

6 ‘BALLETT

Gender: Female , Age: 41 Number of previous treatment lines: 1
Tumortype: Cholangiocarcinoma Including: Chemotherapy
@ Dashboard Diagnosis date: 06-08-2021 Most recent: Chemotherapy , cisplatinum-gemcitabine
) 3 metastatic sites at inclusion Period: 23-08-2021 to ?
Liver metastasis: Yes Best response: ?
Lung metastasis: Yes
Per patlent data Bone metastasis: Yes
Brain metastasis: No
B overview
CGP RESULTS PATIENT INFO MTE
& Report
TIMELINE MARKERS FOR MATCHED THERAPY THERAPY RECOMMENDATIONS
MTB discussions Diagnosis: 06-08-2021 I TARGETED DRUG o
Sample: 06-08-2021 f.'\\_ Priority 1
— . CGP results: 13-09-2021 N/
& Patients by MTB date . . \|‘/ Gene Pathway Drug class Drug name Pemigatinib and infigratinib are FDA approved drugs for previously
Laboratory pre-discussion: 17-09-2021 !
. . L treated, unresectable locally advanced or metastatic
MTB discussion: 17-09-2021 RTK/RAS FGFR- pemigatinib, infigratinib, . - - . e .
Feedback to physician: 17-09-2021 FGFR2 . e, . = cholangiocarcinoma with a FGFR2 fusion. Pemigatinib also received
' pathway Inhibitors erazantini EMA authorization for the same indication (29/3/2021). In Belgium,
PARP- FGFR-inhibitors for previously treated FGFR2-fusion positive
BAP1 HRD inhibit olaparib cholangiocarcinoma could be accessed through the following ways:
CAMCER PREDISPOSING GENE tnhibitors Pemigatinib i - ; . . -
emigatinib is provided by Incyte while waiting commercial availibility,
BAP1 expected by the end of this year. Contact: flabeeuw@incyte.com OR A
Germline variant likely? Yes IMMUNOTHERAPY DRUG Phase Il, Single Arm Study of BGJ398 (infigratinib) in Patients With
None Advanced Cholangiocarcinoma - ClinicalTrials.gov: NCT02150967 (Phase
2) OR Derazantinib in Subjects With FGFR2 Gene Fusion-, Mutation- or
NOTES FOR MTB Amplification- Positive Inoperable or Advanced Intrahepatic
Cholangiocarcinoma - ClinicalTrials.gov: NCT022320318 (Phase 2)
{

Priority 2

Efficacy of Olaparib in Advanced Cancers Occurring in Patients With
Germline Mutations or Somatic Tumor Mutations in Homologous
Recombination Genes (Precision-2 BSMO) - ClinicalTrials.gov:
NCT0396793% (Phase 2)

DESIGNED BY ..

Priority 3
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Up to 523 genes, including many HRD (BRCA-like) and other

Comprehensive Genomic

[} ° ° [ ° DNA content
° ABL1 BRD4 GATAB IGF1 MAP3K13  NOTCH4 POLE RPTOR TAF1
r O I | n e n | I C a | O n ABL2 BAIP1 GEN1 IGF1R MAP3K14 NPM1 PPARG RUNX1 TBX3
° ACVR1 BTG1 GID4 1GF2 MAP3K4 NRAS PPM1D RUNX1T? TCEB1
ACVRI1B BTK GLIT IKBKE MAPK?1 NRG1 PPP2R1A RYBP TCF3
AKT1 Ctiort30  DCUN1DI FANCDZ GNATT IKZF1 MAPK3 NSD1 PPP2R2A SDHA TCF7L2
D NA VARIANTS IO B IOMARKE RS AKT2 CALR DDR2 FANCE GNA13 10 MAX NTRK1 PPPEC SDHAF2 TERC
AKT3 CARD11 DOX41 FANCF GNAQ IL7R MCL1 NTRK2 PRDM1 SDHB TERT
ALK CASP8 DHX15 FANCG GNAS INHA MOC1 NTRK3 PREX2 SDHC TET1
S N vs M s I ALOX128 CBFB DICERT FANCI GPR124 INHEA MDM2 NUPS3 PRKARI1A SDHD TETZ
ANKRD11 CBL Dis3 FANGL GPS2 INPP4A MOMA NUTM1 PRKCI SETBP1 TFE3
ANKRD26 CCND1 DNAJBT FAS GREM1 INPP4B MED12 PAK1 PRKDC SETD2 TFRC
APC CCND2 DNMT1 FAT1 INSR MEF28 PAK3 PRSS8 SF3B1 TGFBRT
AR CCND3 DNMT FBXW? IRF2 MEN1 PAK7 PTCH1 SH283 TGFBR2
ARAF CCNE1 DNMT38 FGF1 IRF4 MET PALB2 PTEN SH2D1A TMEM127
ARFRP1 CcD274 DOTIL FGF10 RS 1 MGA PARK2 PTPNT1 SHaQ1 TMPRSS2
ARIDIA CD276 E2F3 FGF14 IRS2 MITF PARP1 PTPRD SLUTZ2 TNFAIP3
ARIDIB CcD74 EED FGF19 JAK1 MLH1 PAX3 PTPRS SLx4 TNFRSF14
ARID2 CD73A EGFL7 FGF2 JAKZ2 MLL PAX5 PTPRT SMAD2 TOP1
ARID5B CD798 EGFR FGF23 HISTIHIC JAK3 MLLT3 PAX7 QKl SMAD3 TOPZA
| N D E L S TM B ASXL1 coe73 EIF1AX FGF3  HISTIHZBD JUN MPL PAXS RAB: SMAD4
ASXL2 COH1 ElF4A2 FGF4 HISTIH3A KATEA MRE 11A PBRM1 RAC1 SMARCA4
ATM CDK12 EiF4E FGF5 HIST1H3! KDMSA MSH2 PDCD1 RAD21 SMARCBT
ATR CDK4 EML4 FGFE KDMS5C MSH3 PDCDILG2 RADS50 SMARCD1
ATRX CDKE EP300 FGF7 HIST1H3D KDMEA MSH6 PDGFRA SMC1A
AURKA K8 EPCAM FGF8 HIST1 KDR MST1 PDGFRB SMC3
AURKB COKN 1A EPHA3 FGFg HISTIHSF KEAPT MSTIR PDK1 SMO
AXIN'T CDKN 1B EPHAS FGFR1 HISTIH3G KEL MTOR POPK1 SNCAIP U2AF1
AXINZ CDKN2A EPHA7 FGFR2 HIST1H3H KIF58 MUTYH PGR 50CS1 VEGFA
AXL CDKNZB EPHB1 FGFR3 HISTIHE! KIT MYB PHFE RAD54L SOX10 VHL
B2m COKN2C ERBB2 FGFR4 HISTIHA KLF4 MYC PHOX2B RAF1 SOX17 VTCN1T
C N VS BAPT CEBPA ERBB3 FH HIST2H3A KLHLE MYCL1 PIK3C28 RANBP2 S0%2 WISP3
BARD? CENPA ERBB4 FLCN KMT28 MYCN PIK3C2G RARA SOX9 Wr1
BBC3 ERCC1 FLIt MT2C MYD88 PIK3C3 RASA1 SPEN XAP
BCL10 CHD4 ERCC2 FLT1 KMT2D MYOD1 PIK3CA RB1 SPOP XPO1
BCL2 CHEK1 ERCC3 FLT3 HLA-A KRAS NAB2 PIK3CB RBM10 SPTA1 XRCC?2
BCLALT CHEK2 ERC FLT4 HLA-B LAMP1 NBN ) RECQL4 SRC YAP1
BCL2L 11 cic ERCCS FOXA1 HLA-C LATS?1 NCOA3 PIK3CG REL SRSF2 YEST
BeLaLz CREBBP ERG FOXL2 HNF1A LATS2 NCORT PIK3R1 RET STAG? z8782
BCLE CRKL ERRFI1 FOXO1 HNRNPK LMO1 NEGR1 PIK3R2 RFWDZ2 STAG2 ZBTB7A
BCOR CRLF2 ESR1 FOXP1 HOXB13 LRP1B NF1 PIK3R3 RHEB STATZ ZFHX3
BCORL1 CSFIR ETS1 FR HRAS LYN NF2 PIM1 AHOA STAT4 ZNF217
BCR CSF3R ETV1 FUBP1 HSD3B1 LZTR1 NFE2L2 PLCGZ RICTOR STATSA ZNF703
BIRC3 CSNK1AT ETV4 FYN HSPI0AA 1 MAGI2 NFKBIA PLK2 AT STATEB ZRSRA2
BLM CTCF ETV5 GABRAB ICOSLG MALT1 NKX2-1 PMAIP1 STK11
— BMPR1A CTLA4 ETVE GATA1 03 MAP2K1 NKX3-1 PMS1 5 STK40
. BRAF CTNNAT EWSR1 GATAZ2 IDH1 MAP2K2 NOTCH1 PMS2 RPS6KA4 SUFU
—
BRCA1 CTNNBT EZH2 GATA3 IDH2 MAP2K4 NOTCH2 PNRC1 RPSEKB1 12
— BRCAZ2 CUL3 FAM123E GATA4 IFNGR1 MAP3K1 NOTCH3 POLD1 RPS6KB2 g
— I I RANA¥ content
. B A L L E ABL1 BOL2 CSFIR ESR1 EWSR! FLI1 KIF58 MSH2 NRGT PAX7 RAF1
—_—
AKT3 BRAF EGFR ETS1 FGFR1 FLT1 KIT MYC NTRK1 PDGFRA RET
ALK BRCA1 EML4 ETV1 FGFR2 FLT3 MET NOTCH1 NTRK2 PDGFRB ROS1
AR BRCAZ ERBB2 ETV4 FGFR3 JAKZ MLL NOTCHZ NTRK3 PIK3CA RPSBKB1

AXL CDK4 ERG ETVS GFR4 KDR MLLT3 NOTCH3 PAX3 PPARG TMPRSS2



Comprehensive Genomic Profiling: Classification

ESCAT

evidence
tier |

ESMO Scale for Clinical ;
Actionability of

Molecular Targets

ESCAT e e tier V
ESCAT evidence tier X

W  ESMD

BIOLOGICAL CLASSIFICATION CLINICAL
CLASSIFICATION

Belgian Consensus: AMP/ASCO/CAP
Benign or Likely Benign ESMO ESCAT T
Variant of Unknown Significance (VUS)  OncoKb L ——
Likely Pathogenic

Pathogenic

FDA-recognized biomarker predictive of response to an
FDA-approved drug in this indication

Standard care biomarker recommended by the NCCN or
other professional guidelines predictive of response to an
FDA-approved drug in this indication

Compelling biological evidence supports the biomarker as
being predictive of response to a drug

Standard care biomarker predictive of resistance to an
FDA-approved drug in this indication

Compelling clinical evidence supports the biomarker
as being predictive of resistance to a drug
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National Molecular Tumor Board nun ﬂ
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Aim:
To identify, interpret, discuss and/or recommend potential therapeutic strategies based on
molecular alterations

Composition:

Study coordinator

Medical oncologists
Interest in molecular oncology
Knowledge of interpretation genetic alterations, matched treatment options, clinical trial
landscape
Knowledge of standard-of-care options : all subspecialities important !

Pathologist with interest in molecular oncology

Clinical Geneticist

Molecular biologist

Physicians and scientists with molecular expertise

Bioinformatician, Pharmacist, Ethicist
Students BSM
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National Molecular Tumor Board I
Identification of alteration(s) of interest:
Pre-identification of level of pathogenicity by genomic test provider (e.g. Foundation Medicine
In GeNeo) or by molecular biologists (e.g. in Ballett)
|dentification of pathogenic variants with potential therapeutic relevance (MGTO or resistance)
by MTB
Interpretation:
Quality control metrics (e.g. coverage, DNA quantity, cellularity, variant allelic frequency VAF,
...)
Test characteristics, sample type
Alteration type (e.g. SNVs, CNVs, rearrangements)
Potential alteration significance for diagnosis (e.g. specific rearrangements), treatment (e.qg.
treatment recommendation) or for patient (e.g. referral for germline testing)
Contextualize in specific molecular context/patient setting (importance of medical history +
expert physician’s)
Discussion: Complementarity of the composition is key in the success of an MTB.
Recommendation: Reimbursed treatment, clinical trial, MNP/CUP, off-label MGTO'’s, treatment
resistance, referral for genetic counseling, reconsider pathology '

Based on level of evidence (ESCAT, JCR, OncoKB) BS;a




. 14400
reatment recommendations b s

Clinical Trials

MNP, CUP

Off-Label MGTOs

Reimbursed Treatments Slow or no (agnostic) reimbursement

RESULTS - Population adjusted
Distribution of oncology clinical trials by 100 000

inhabitants/country* in Europe during 2009-2019
- it
N ‘ Patient and trial eligibility

Company and product
dependent
Long duration, high costs, no
data generation

Virtual reality for patients with
Belgian insurance who aren’t
millionaires



OncoKB Therapeutic Levels of Evidence: Optimal situation

investigationa

Hypothetical

standard (

are

Resistance

)
|

T

FDA-recognized biomarker predictive of response to an
FDA-approved drug in this indication

Standard care biomarker recommended by the NCCN or
other professional guidelines predictive of response to an
FDA-approved drug in this indication

Compelling clinical evidence supports the biomarker as
being predictive of response to a drug in this indication

Standard care or investigational biomarker predictive of
response to an FDA-approved or investigational drug in
another indication

Compelling biological evidence supports the biomarker as

being predictive of response to a drug

Standard care biomarker predictive of resistance to an
FDA-approved drug in this indication

Compelling clinical evidence supports the biomarker
as being predictive of resistance to a drug

Reimbursed Treatments

1 - Bo
- — OX=2

MNP, CUP  Off-Label MGTOs

Clinical Trials



OncoKB Therapeutic Levels of Evidence: Current Belgian Situation

investigatona

Hypothetical

|

FDA-recognized biomarker predictive of response to an
FDA-approved drug in this indication

Standard care biomarker recommended by the NCCN or
other professional guidelines predictive of response to an
FDA-approved drug in this indication

Compelling clinical evidence supports the biomarker as
being predictive of response to a drug in this indication

Standard care or investigational biomarker predictive of
response to an FDA-approved or investigational drug in
another indication

Compelling biological evidence supports the biomarker as
being predictive of response to a drug

Standard care biomarker predictive of resistance to an
FDA-approved drug in this indication

. Compelling clinical evidence supports the biomarker
© as being predictive of resistance to a drug

Reimbursed?...

:

Clinical Trials MNP, CUP

Bo
Ox =2

Off-Label MGTOs?



Despite all efforts in target identification and
clinical trial activity, drug access remains the
bottleneck of Precision Medicine in Belgium

=>There is a need for sustainable access to MGTO

* Improve reimbursement procedures, decisions and timelines
* Increase clinical trial availability ?

* Increase access to medical need ?

* Framework for off-label MGTOs




Potential framework for off-label MGTOs

e Patients with advanced solid tumors

* Molecular-guided drug/regimen with at least 1 EMA approval
in advanced solid tumor indication

* Evidence-based treatment recommendation by national MTB

e Systematic data collection

 Criteria for biomarker ?
* OncoKb 1-2-3A7-(3B?)
e ESCAT Tier I-1I-11IA?-(I11B?)



Potential framework for off-label MGTOs

ITRRY
7 T whnuwe
CGP

Patient

Optimize target
identification
Avoid sequential

National
MTB

MTB could be recognized as
Governance Body in terms of
testing recommending MGTO based

and related tissue on latest evidence and
authorizing funding
~Compermed for diagnostic
tests

availability issues

Data Collection

[
f,;‘c \

Off-label MGTO

- Sustainable access/funding

of Off-label MGTO

- Increase equality in

oncology drug access
without social and medical
selection
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Prof. Dr. Jacques De Greve — Prof. Dr. Roberto Salgado

Precision Steering Committee

Current and previous BSMO Board members

Dr. Brigitte Maes

Dr. Philippe Aftimos

Members of the National Molecular Tumor Board

Sciensano — Cancer Centre : Marc Van den Bulcke — Gordana Raicevic

Toungouz — Julie Maetens — Maité De Hemptinne

Participating hospitals, investigators and teams
Institut Bordet — UZ Gent — Jessa Hospital Hasselt — UZ Antwerpen — AZ Delta
Roeselare — GHd Charleroi - AZ St-Jan Brugge — UZ Brussel — UZ Leuven — AZ
Turnhout — ASZ Aalst — AZ Nikolaas — ZN Antwerpen — GZ Antwerpen

Consortium of Belgian NGS Labs
UZ Gent — Jessa Hospital Hasselt — UZ Antwerpen — AZ Delta Roeselare — AZ St-
Jan Brugge — IPG — UZ Leuven — UZ Brussel — CellCarta

Roche — Foundation Medicine

llumina

OncoDNA

PierianDx
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