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Cirkulerende tumor DNA analyser
- en vigtig brik i fremtidens kreaeftbehandling -
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ctDNA har potentiale til at blive anvendt igennem hele sygdomsforigbet
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Historisk overblik: ctDNA feltet

1948 Opdagede DNA i blod plasma (den ikke-celleholdige del af blodet)?
1977 Opdagede forhgjede niveauer af celle-frit DNA i blod fra kraeftpatienter?
1989 Opdagede tumor DNA i blodet fra kraeftpatienter?
PLASMA
2008 Proof of principle: kemoterapi inducerede a&ndringer i ctDNA niveau ca 55%
afspejler tumor byrde andringer? _
Hvide blodceller
2010-13  Mange hgjt profilerede proof of principle artikler med retrospektive ca 8%
analyser illustrerer det store og brede kliniske potentiale af ctDNA>1° Rade blodceller
2013- Undersgge og bekraefte det kliniske potentiale af ctDNA, i veldesignede
prospektive observations studier med tilstraekkelig statistisk styrke
2017- Prospektive randomiserede kliniske interventions studier mhp at
dokumentere fordelene (klinisk, livskvalitet, sundhedsgkonomisk) af
ctDNA guidet klinisk beslutningstagning
1 Mandel and Metais, C R Seances Soc Biol Fil, 1948 4 Diehl et al., Nature Medicine, 2008 7 Dawson et al., New England Journal of Medicine 2013
2 Leon et al., Cancer Research, 1977 5 McBride et al., Genes Chromosomes Cancer, 2010 8 Leary et al., Science Translational Medicine, 2013
3 Stroun et al., Oncology, 1989 6 Forshew et al., Science Translational Medicine, 2012 9 Murtaza et al, Nature, 2013

10 Spindler et al, Acta oncological, 2013



-ctDNA DCCC — Dansk Nationalt forskningscenter for
ForskningsCenter ~ cirkulerende tumor DNA guidet kraeftbehandling

Opstartet i 2020
En national ramme til at fremme ctDNA guidet beslutningstagning
Styrke og fremme interaktion og samarbejde omkring ctDNA

Fremme etableringen af nationale kliniske interventionsforsgg mhp at vurdere
den kliniske effekt af cirkulerende kraeft-DNA guidet behandling

Effektiv og hurtig translation af ctDNA forskningsresultater ind i klinisk praksis

Generere det ngdvendige evidensgrundlag for at beslutningstagere kan vaelge
at implementere ctDNA guidet beslutningstagning

* Opstarts penge

* Reducere barriere

* Give adgang til state-of-the-art ctDNA detektions teknologier

* Etablere nationale standarder og "bedste praksis” for ctDNA analyser
* Etablere ekstern kvalitetskontrol af ctDNA undersggelser

* Adgang til sundhedsgkonomisk ekspertise
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ctDNA har potentiale til at blive anvendt igennem hele sygdomsforigbet
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Kan maling af ctDNA efter OP identificere restsygdom?

Er ctDNA en staerkere markgr for restsygdom end TNM stadie ?
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Kan maling af ctDNA efter OP identificere restsygdom?
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An American Society of Clinical Oncology Journal
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Klinisk betydning

ctDNA-positiv
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Mikroskopisk restsygdom
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Kan mere behandling redde liv ?
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Klinisk betydni

ctDNA-negativ
3 =

Intet tegn pa mikroskopisk
restsygdom

¥

Kan vi behandle mindre og undga
bivirkninger?




Klinisk betydning

Idag
Stadie I
-1 Nej
oP Patologi " I3
Fremtiden
ctDNA
/ Neg Nej
OP CtDNA N Pos Ja

5-10% underbehandlet

~60% overbehandlet

Feerre underbehandlet
Feerre overbehandlet

Neeste trin: Randomiserede interventionsstudier



Stadie lI: randomiserede eskaleringsstudier

Trial Name/Country Pahen't Safnple ctDNA Assay Timing O,f ctDNA Trial Intervention Primary Objective
Population Size Testing
Standard of care: clllnlcmn deter‘mmed To demonstrate that an adjuvant
management (surveillance or adjuvant therapy strateey based on post-op
DYNAMIC St 11 col chemotherapy) based on standard th&i‘ ) q( lt:b ’.UL 3 duc ﬁh P b
(ACTRN-12615000381583) Stage _Lcj on 450 Safe-SeqS Week 4 and 7 post-op  clinicopathological features Lf ati r-iqu N W ,1_ 1:3 ;Ler i fnumber
Australia cancer ctDNA-guided: ctDNA-positive — ol patients receving adjuvant
. . chemotherapy without compromising
adjuvant chemotherapy; ctDNA-negative ’ .
. ! recurrence-free survival
— surveillance
Standard of care: surveillance To investigate the willingness of
(NE/QI’JEZEIC;CN(;I:IE(:E'%;I[EEO] Stage Il colon 1320 PGDx elio™ 421 davs post-o ctDNA-guided: ctDNA-positive — 6 patients to receive adjuvant
Nether] d-: ) cancer - X elo ays post-op months of CAPOX; ctDNA-negative — chemotherapy after detection of ctDNA
ctheriands surveillance post-surgery
e  Tocompare the clearance of
ctDNA between arms for the
NRG GL-005 Standard of care: Surveillance :“SQH“ECZDEA'}E)SMW patient at
o , Stage IIA colon ) Guardant ctDNA-guided: ctDNA-positive — months (phase | )
(COBRA) NCTU‘IOE‘BNS [81] cancer 1408 LUNAR-1™ Post-op adjuvant FOLFOX/CAPOX; . To compare median RFS between
United States/Canada ctDNA-negative — surveillance arms for the baseline
ctDNA-positive patients at 6
months (phase III)
IMPROVE-IT Stage 1 and II 2 Tumor informed Pos ctDNA-positive patients Tandomized to: To demonstrate that adjuvant therapy
Denmark ctDNA positives ddPCR ost-op Standard of care: surveillance improves 3-year DFS and TTR for ctDNA
Experimental: adjuvant FOLFOX/CAPOX positive patients
- ] ctBNA—posjtive patients randomised to: To compare the disease-free survival in
LIRCE&?JE}@I&;KI{E;—]OZU S‘tagv:! Il Ll\c/’llc‘;‘? 1812 Not Srted Post-on Standard of care: surveillance patients who are positive for
( G - r) i Latnuer( T ot reporte Ostop Experimental: adjuvant chemotherapy postoperative ctDNA treated with or
rermany umours) (capecitabine or CAPOX) without adjuvant chemotherapy
CIRCULATE PRODIGE 70 ddPCR (2 198 ctDNA-positive patients randomised to: To L:h?monstraie al17.5% san n 3-y_ear
o Stage II colon methylated . DFS in post-op ctDNA-positive patients
(NCT04120701) [83] cancer 1980 markers WIF1 Week 2-8 post-op Standard of care: surveillance treated with adiuvant FOLFOX
France ¢ ) R Experimental: adjuvant FOLFOX ‘ acyuvant
and NPY) compared to observation alone




Stadie lll: randomiserede de-eskaleringsstudier

Trial Name/Country Pnl;:ll:;:\i:n S;Egle ctDNA Assay Tlm".}g;g:;DNA Trial Intervention Primary Objective
To evaluate the impact of
de-escalation/escalation treatment
strategies as informed by post-op
ctDNA-informed management
Standard of care: clinician determined . Achieve an acceptable rate of
standard of care adjuvant chemotherapy de-escalation in the
based on clinical risk ctDNA-informed negative cohort
DYNAMICLII ctDNA-guided: ctDNA-pos.itive — (phase IT)
(ACTRN-12617001566325) Stage Il colon 1000 Safe-SeqS Week 5-6 post-op escalated Chemothemp}l’ regimen froq\ - Demonstrate non-inferiority of
Australia/ New Zealand cancer pre-planned treatment (increase d.umtlon or CtDNA-guided management with
number of agents); ctDNA-negative — respect to recurrence in the
de-escalated chemotherapy regimen from de-escalation (ctDNA-informed
pre-planned treatment (reduction in negative) cohort (phase III)
duration or number of agents) . Investigate superiority of a
ctDNA-informed management
with respect to recurrence in the
escalation (ctDNA-informed
positive) cohort (Phase III)
Post-op ctDNA-negative patients
VEGA High-'risk stage 1I, ;1;?\3:;;;9;1 L(;-re: 3 months of CAPOX To demopstmte th.e non-inferiority Qf
(UMIN000039205) [84] low-risk stage 111 1240 Signatera™ L-month post-op Experimental: Surveillance observation vs. adjuvant CAPOX with
colon cancer— . . . absence of ctDNA at 1 month
Japan ctDNA-negative e  Patients enroll in ALTAIR study if post-surgery
ctDNA becomes positive at 3 months o
Standard of care: 6 months of capecitabine
or 3 months of CAPOX e To demonstrate non-inferiority in
TRACC High risk stage II, NGS-based <8 weeks post-op, 3 ctDNA-guided: ctDNA-positive — 3-year DFS between standard of
(NCT04050345) [79] stage 111 1621 22-gene month; }70;t-0})‘ “  standard adjuvant chemotherapy; care arm and ctDNA-guided
United Kingdom colorectal cancer colorectal panel ST F ctDNA-negative — de-escalate treatment adjuvant chemotherapy arm

but re-escalate if ctDNA becomes positive
at 3 months




ctDNA har potentiale til at blive anvendt igennem hele sygdomsforigbet
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Opfolgning — opsporing af tilbagefald
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Opfolgning — opsporing af tilbagefald
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Opfolgning — opsporing af tilbagefald

Operation
Diagnose Diagnose af tilbagefald
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Operation eller

Symptomer kemoterapi  Nuvaerende opfglgningstilbud palliativ terapi

Ens for alle

1) Kun for ~15% af tilbagefaldspatienterne opdages tilbagefaldet tilstraekkeligt tidligt til at de kan tilbydes

kurativt intenderet behandling

- 5-3rs overlevelsesraten for patienter der far konstateret metastaser under opfglgningen er kun 9,3%

2) 70-80% af patienter har ikke brug for overvagning, de var allerede helbredt af operationen

(udfordringen er at vi IKKE ved hvem de er)



Opfolgning — opsporing af tilbagefald

Operation
Diagnose Diagnose af tilbagefald
____________ N A [N
S | > >
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| | | |

Operation eller

Symptomer kemoterapi  Nuvaerende opfglgningstilbud palliativ terapi

Ens for alle

1) Kun for ~15% af tilbagefaldspatienterne opdages tilbagefaldet tilstraekkeligt tidligt til at de kan tilbydes
kurativt intenderet behandling
- 5-3rs overlevelsesraten for patienter der far konstateret metastaser under opfglgningen er kun 9,3%

BEHOV: en markgr som muligger tidlig identifikation af patienter med restsygdom




Opfolgning — opsporing af tilbagefald
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Opfolgning — opsporing af tilbagefald

Reinert et al
JAMA Oncology
2019
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Henriksen et al
Clinical Cancer Research
2021



Lead-time analysis: ctDNA vs SoC-surveillance

N= 68 recurrence patients

Schegler et, al., Clin Cancer Res. 2017

Reinert et al JAMA Oncology 2019

published
enriksen, MOMA

Henriksen et al Clin Can Res 2021

@gaard et al. EurJ Can 2022

DO NOT POST



ctDNA en markgr for tumor tilvaekst

Operation

Diagnose Diagnose af tilbagefald
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Clinical Cancer Research
2021



Perspektivet: ctDNA guidet opfalgning

ctDNA kopier per mL plasma
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_ CtDNAanalysis
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Randomiserede studier
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ctDNA har potentiale til at blive anvendt igennem hele sygdomsforigbet
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Behandlingsmonitorering

Overlevelse er det GYLDNE endepunkt i klinisk onkologi

| praksis anvendes surrogat endepunkter
@ - Objektiv respons (vurdering af @ndring i laesionernes stgrrelse)
E‘IJ - Tid til progression (progressions fri overlevelse)

Response Evaluation Criteria In Solid Tumors (RECIST v1.1), Eisenhauer et al EJC 2009

Objektiv respons er IKKE et optimalt surrogat endepunkt for Overlevelse

27



European Journal of Cancer 180 (2023) 180183
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Circulating tumour DNA -
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Response Evaluation Criteria in Solid Tumours




ctDNA RECIST — Videnskabelige spgrgsmal ?

Er en @ndring i ctDNA niveau forbundet med en tilsvarende zndring
i overlevelse ?

Er ctDNA guidet beslutningstagning gennemferlig ?

Kan ctDNA RECIST supplere eller erstatte konventionel billede-
baseret RECIST?

Circulating tumour DNA -

CtDNA-RECEST

Response Evaluation Criteria in Solid Tumours =
Spindler 2023




Quantitative ctDNA DYNAMICS IN mCRC

Circulating tumour DNA -

ctDNA-RECEST

Response Evaluation Criteria in Solid Tumours

d 0S

Study n HR  95%Cl Weight
Herbst 2017 300 - 2.6 (1.9, 3.6) 37.7%
Garlan 2017 73 —a— 40 (1.8 9.1) 6.3%
Khan 2018 A 21 3.6 (0.9,13.8) 2.3%
Vandeputte 2018 19 ————— 5.4(14,203) 2.4%
Osumi 2019 26 ———10.0(2.0,51.0) 1.6%
Thomsen 2020 123 —a- 2.0 (1.4, 2.9) 32.7%
Lyskjaer 2020 21 3.6 (0.9,15.0) 2.1%
Nakamura 2021 28 T 2.2 (0.9, 5.8) 4.6%
Sunakawa 2022 41 +— 1.9 (0.8, 4.3) 6.2%
Vidal 2022 61 ——— 1.3 (0.4, 4.2) 3.0%
Ye 2022 22 2.7 (0.4,20.7) 1.0%
Overall L 2 2.5 (2.0, 3.0

/2 1 2 4 8 16

Random-effects REML model

Br J Cancer 2022
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ctDNA response criteria according to ctDNA-RECIST

ctDNA-RECIST

PD: progressive disease:
An increase of ctDNA above
the previous value with no
overlap of the two Cl's.

PR: partial response

A decrease below the
previous value with no
overlap of the two CI'S
but the lower C| does not
overlap 0.

SD: stable disease

A value within Cl of the
previous value. The category
also includes samples with
both previous and present
value being 0 (undetectable).

NCR: near complete response*
A decrease below the previous
value with no overlap of the two
CI'S and with the lower Cl
overlapping 0.

Baseline

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7

vy §F P F B §F F

Spindler et al, Ther Adv Med Oncol. 2023 Apr 29:15:17588359231171580

CR: complete response*
Decreasing value to an
undetectable level.

*MR: Maximal responders

Complete and near complete response

can be combined and classified as
Maximal responders.




P R E L U CA ctDNA guidet scannings guidet

VS
PI: Malene St@chkel Frank, Sjeelland Universitetshospital
Overlzaege, Klinisk Forskningslektor, PhD
Formand for Dansk Selskab for Klinisk Onkologi RESpOﬂS monitore ring

*  Prospektivt nationalt randomiseret interventionsstudie
*  N=350 patienter med avanceret ikke-smacellet lungekraeft i beh med 1. line immunterapi

*  Non-inferiority studie design
—  Primeere endepunkt: Overall Surival

— Sekundzere endepunkter: cost-utility and cost-effectiveness, QoL

* Region Sjelland (Naestved/Roskilde), Region Syddanmark (Vejle) og Region Nord (Aalborg)



cCtDNA DCCC — Dansk National forskningscenter for
ForskningsCenter ~ cirkulerende tumor DNA guidet kraeftbehandling

* > 150 klinikere og forskere
* > 40 kliniske protokoller (> 15 kraeftformer)

* Inkl. 9 ctDNA guidede interventionsstudier

* Publikationer: 58 peer-reviewede artikler

’ Claus Lindbjerg Andersen Forretningsudvalg
.%' Center director Lars Dyrskjgt, Formand, Aarhus
M Email: cla@clin-au.dk Julia Johansen, Herlev
Anne Lorentzen Kare A Gotchalck, Horsens
@ Center coordinator Malene S Frank, Naestved
: Email: anne.lorentzen@clin.au.dk Morten M Sgrensen, Kgbenhavn

Niels Pallisgaard, Neestved
Ole Thorlacius-Ussing, Aalborg

- | @0 Kreeftens Bekeempelse Torben F Hansen, Vejle




ctDNA guided intervention studies in the Danish ctDNA research center

Randomized studies

OPTIMISE Oligo metastatic CRC

IMPROVE-IT ctDNA pos CRC stage I-ll

IMPROVE-IT2  CRC stage llI

CIRCPAC Pancreas cancer

NOAC-9 Anal cancer

CAHOXA Recurrent ovarian cancer

PRELUCA ICI treated advanced
NSCLC

Non-randomized studies

RESET-R ICl to dMMR rectal cancer

TOMBOLA Bladder cancer

Investigating use of ctDNA-guided therapy compared to SOC after local
treatment for metastatic CRC

Adjuvant chemo versus Observation
ctDNA guided versus Standard-of care follow-up
ctDNA guided versus Standard-of care follow-up

ctDNA guided versus Standard-of care follow-up

meth-ctDNA versus CA125 as treatment response assessment tools

ctDNA based response assessment (ctDNA-RECIST) versus iRECIST

Watch full waiting guided by ctDNA, endoscopy, and imaging

Serial ctDNA analysis post radical cystectomy is used to select patients to
immunotherapy



Stor tak til ALLE deltagere i

”DCCC - Dansk National forskningscenter for cirkulerende
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