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Evolution of Tumor Surveillance: Dramatic improvement of sensitivity

CXR can detect CT Scan can detect ctDNA can detect
10° cancer cells 107 cancer cells 105 cancer cells?
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When do guidelines recommend use of ctDNA testing?

In patients with advanced lung cancer that require
tumour genotyping

In all lung cancer patients that require genotyping

To monitor treatment response with preoperative
therapy

All of the above
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A patient with operable stage Il adenocarcinoma (5 cm, NO,
EGFR/ALK wt, PD-L1 50%) asks if she should pay for ctDNA
testing before starting treatment. What do you recommend?

Yes, but only post-op (MRD)

Yes, to assess her response to chemo-immunotherapy
induction (pre- and post)

Yes —if she clears her ctDNA post treatment, she doesn’t
need further therapy

No — more data are needed to prove clinical utilit
UHNCn Cn




Guidelines Recommend Biomarker Testing with Comprehensive
NGS for All Patients With Advanced NSCLC

—<ipercatinib, pralsetinib

- Targeted Therapy

KRAS G12C
HER2+

. Biomarker

PD-L1: <1% I/O + chemo
1L Actionabl
\CORE0IS PD-L1: 1%-49% /O + chemo
mutation-negative
PD-L1: 250% I/O + chemo
Category 1 recommendations listed T Other recommended regimens include chemotherapy = immunotherapy. ¥ Chemotherapy = immunotherapy may be useful in certain circumstances.

chemo, chemotherapy; DTX, docetaxel; Est freq, estimated frequency; mNSCLC, metastatic NSCLC; NSCLC, non-small cell lung cancer; PD-L1, programmed cell death ligan
performance status. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Non-Small Cell Lung Cancer. V.5.2024.

§ Princess
ﬁ Margaret
NS Cancer Centre

Non-targeted Therapy

Sotorasib, adagrasib

Trastuzumab Deruxtecan

Chemo or DTX + ramucirumab

No alteration




Precision Medicine has moved to Early Stage NSCLC

For patients with resectable tumours, it is essential to determine
whether driver alterations are present before deciding on neoadjuvant

Stage IA-IB without therapy, to avoid the use of 10 in patients with EGFR mutations
—> . EGFRm Surgery alone (risk of greater toxicity on subsequent TKI)
Stage IB (>3cm) to I11B with
Resectable EGFR mutation Surgery = adjuvant chemotherapy (>4cm) = osimertinib x 3 years
Stage Il (>4 cm) to l11A with
- w
ALK fusion Surgery = (?adjuvant chemotherapy) = alectinib x 2 years
PD-L1>1%stage lIAto I1IB Neoadjuvant chemo- |0 followed by O R Upfront surgery=> adjuvant
EGFR/ALK/ROS1 wild type surgery = adjuvant 10 chemotherapy = 10 (?TPS)
PD-L1<1%stage llAtollIB j t and/or adjuvant) in th tients may be controversial
EGFR/ALK/ROS1 wild type and/or adjuva ese patients may be controversia
— Stage IA-IIA Ablative dose RT alone

—p Stage lIB-Ill-PD-L1<1% CRT = 10 vs CRT alone

CRT > osimertinib until
progression

Many different treatment options now for patients based on resectability, staging and biomarker testing
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Integrating liquid biopsy into routine diagnostics will help more advanced
lung cancer patients access optimal therapy

Up to 43% of patients may not have adequate
samples for complete NGS testing

aNSCLC

Tissue biopsy may be unfeasible in
9-18% of patients [22,27,31]

Tissue biopsy

feasible ) ) )
Tissue biopsy procedural failure

rates vary by technique and
can range from 4-42% [35-39]

Samples are inadequate for testing
in 8-26% of patients [27,29-31]

Proportion of Patients Tested (%)

U Penn: Advanced non-squamous
NSCLC patients 2019-2020

BTNGS
100% BT+P NGS
Difference, 51.8 Difference, 59 6
79.8
759 {186/233)
80% -

(221/291)

60%

40% 1

202
(47/233)

241
(701291)

20% 4

Comprehensive Testing (n=291)

Comprehensive Testing Prior to 1L (n=233)

Malapelle et al Mol Diagn 2021 Aggarwal et al. ASCO 2022 Annual Meeting, abstr9022



Impact of Upfront NGS Testing and Matched Therapy

1.001
Censored
Log-rank :og-'u* P <0.0001
p<0.0001
- 0.8 1
2 ' 2z
z ) o
ﬁ Median OS 24 m § 0.6 1
- 0501 % /
L —
g g 0.4
8 a —— 1. Qualifying actionable alteration
0251 — 4— Median OS 6 m with matched therapy ,
-+ Priotio 1L N=216 024 = 2. Qualifying actionable alteration
with unmatched therapy
== NotpriortoiL N= 65 — 3. No qualifying actionable alteration
0.001
T T T T T T T 00 I l ) 1 1 1 ;
0 6 12 18 24 30 36 0 5] 10 15 20 25 30
Time (months)
Time (months)
Aggarwal et al. ASCO 2022 Annual Meeting, Abstr 9002; Olsen S et al. Curr Oncol 2022; 29:4811-4826 1. 433 356 270 202 157 124 94
2. 410 282 169 109 74 50 39
Petiices 3. 1928 1406 870 593 413
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Liguid Biopsy - an important tool for complete genotyping for patients with NSCLC
but does not replace a tissue diagnosis (IASLC, ESMO, ASCO, NCCN recommended)

Tissue vs. Liquid Biopsy

Tissue biopsy

| Disadvantages I

) « j FFPEsamples
Wi Q/ Cytoblocks ? o i
-t —3® Jom
4 ia %] Cytology B - Advantages
N A smears ~ )
: 8 | \ Pathology and Tumor genotyping (NGS,

IHC (PD-L1, ALK, ROS1)  RT-PCR, and/or FISH)

v/ Pathology information

v Assessment of DNA and
non-DNA biomarkers
/PD-L1 assessment

Tissue biopsy

7 Longer TAT

7 Limited tissue quantities
7 Invasive

7 At PD, re-biopsy not
always feasible

v Tumor heterogeneity

7 High concordance rate
7 Rapid TAT

v Minimally invasive

v Repeatable over time

7 Better capture tumor
hetereogenity and
clonal evolution

(cfDNA)

>
7
a
2
a
=2
3
=3
=

— |

. N
| — e — Wl 8

v Non-DNA biomarkers
not evaluable

7 Increased costs if
used concurrently with
tissue testing

7 False negatives

Plasma cfDNA RT-PCR, digital PCR)

CAVEATS: limited sensitivity, including for copy number

U H N variations, fusions (RNA-based testing preferred)
= — Rolfo C et al. J Thorac Oncol 2021; 16:1647-1662.




NILE: cfDNA Noninferior to Tissue testing for Guideline-Recommended Biomarkers
in Patients With Metastatic NSCLC

= D Sme  Saioong cfDNA noninferior to tissue testing (P<0.0001)
and Retrigval Tralggég?:tf F‘?rnocgsk;ﬁ!g Sequencing Results
_ I AR SR SR S cfDNA results available earlier (9 v 15 days)
Doaoss / Tissue Test
> Complete genotyping in 95% with cfDNA versus 30%
- &c’_ @ N=282 with tissue testing
H Blood Test ] o ]
e e et & In patients with tissue NGS, 3/64 had alterations found
‘“gf;: S sauencng P on cfDNA and vice-versa

Transport

Number of Patients With an Identified Guideline-Recommended Biomarker by Testing Modality

100 /

S 89 If tissue first, 67% of alterations identified

v c 80 77

= 60 0 0

28 o 67% 33%

ST

o £

€ 40 87% 13%

QL 0o

T . o

a8 20 If plasma first, 87% of alterations identified
0

Tissue cfDNA Concurrent

ap value statistically significant for noninferiority. cfDNA, cell-free DNA; NSCLC, non-small cell lung cancer; QNS, quantity not sufficient.
Leighl NB, et al. Clin Cancer Res. 2019;25(15):4691-4700.
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What do the guidelines say?

Indication for ctDNA use ESMO! NCCN24 |ASLC® ASCO  2022Asia
2022 2023-4 2021 20226 Consensus

NEULEIE E5)\ 0, NCCN recommended for treatment
genotypg naive pts with advanced NSCLC

Initial genotyping with ctDNA assays should be
considered when tissue is unavailable and/or
results are needed

Validated
(NSCLC

NCCN recommends against ctDNA testing
in Stage I-1ll NSCLC, other subtypes

Caveats ; :
lower sensmwty for fusmns copy number variants - if
negative results, reflex to tissue testing

Use of ctDNA/CTC assays to detect minimal residual X X X X X
disease, treatment monitoring not yet recommended

1. Pascual J et al. Ann Oncol 2022; 33:750-768 ; 2. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Non-Small Cell Lung Cancer. V.1.2024. 2. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
for Breast Cancer. V.5.2023; 3. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Colon Cancer . V.4.2023; 5. Rolfo C...Leighl NB et al. J Thorac Oncol 2021; 16:1647-1662.; 6. Chakravarty D et al. ASCO
Provisional Clinical Opinion. J Clin Oncol 2022; 40:1231-1258; 7. Mitsudomi et al (2022) J Thorac Oncol https://doi.org/10.1016/j.jth0.2022.10.021
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VALUE: Complementary plasma and tissue testing in advanced nonsq NSCLC pts
with <=10 pack year smoking history: more targeted therapy, better outcomes

Baseline 6-12 weeks 12 weeks

Treatment decision Treatment Progression-free survival
Tissue profiling results response Time to treatment failure
Turnaround time (RECIST 1.1) Costs & consequences

N=146
Plasma TAT 7.4 Tissue TAT 205 Clinical outcomes — better PFS with TKI, better QoL without chemo
days (SDi 1.4) days (SDigg) 10 T Mean Change in Overall Health (VAS) /
N Torgeted T
z =, *p=0.04
g 06 N - Mon-tar geted -
~— £ :
i N - Chemothera py T
1 ufr**} Chemnflo/ B /
00 l
1 18 5 4 f o 10 alone _
2 48 8 20 10 3 0
3 :3 :,3 :: 1‘; 22'0 ;5 N 8 6 4 2 0 2 4 6 8 10
m Targeted Therapy o < worse QOL better >

® Chemo-immunotherapy

LBx: Liquid Biopsy; EQ5D: Euroqol-5L; TAT: turnaround time; CI: confidence interval.
N u H Princess HaoD,etal...Leighl NB. J Thorac Oncol 2021; 16(Suppl 3): S689; Ezeife DA...Leighl NB.

1. BSC/DiedPriorTx — — — 2:Non-Targeted — - — 3 Targeled

Margaret Ther Adv Med Oncol. 2022; Corke L...Leighl NB WCLC 2022.
Cancer Centre




Complementary testing in VALUE: Increase in testing costs offset by greater use of
more effective targeted therapy, and less use of ineffective chemo-immunotherapy

(a)

Evaluate

new test E

IASLC

o

True positive LB
Torgeted therapy

True positive TT,

Targeted therapy
False negative LB

Actionable mutation

True positive LB
Liquid biopsy Targeted therapy

plus tumour

mﬁﬂg

True
negative TT

False negative TT
Chemo-

immunotherapy
False negative LB

No actionable mutation

|

True positive

Targeted therapy False
Actionable positive TT

mutation

Chemo-immunotherapy
False negative
Tumour

tissue biopsy

alone

True negative
Chemo-immunotherapy

No actionable

mutation Targeted theropy

False positive

2021 World Conference on Lung Cancer
SEPTEMBER 8 - 14, 2021 | WORLDWIDE VIRTUAL EVENT

True negative LB
Chemo-immunotherapy

Targeted therapy

False positive L8
True negative L8

Targeted therapy

Targeted therapy
False positive LB

Costs (in $1,000 CAD)

80 100 140 180 220 260 300

40 60

20

Doreen Ezeife

B Tissue plus Liquid Biopsy
—
Total cost Testing Targeted therapy Chemoimmunotherapy

Ezeife DA ... Leighl NB. WCLC 2021 OA.06, abstract 830
Ezeife.... Leighl Ther Adv Med Oncol 2022




Can we ACCELERATE! time to diagnosis and treatment?

“Average” time to treatment 124-138 days \ N
(75th percent”e 175-197 dayS)2’3 Kasia Czarnecka, Miguel Garcia
““' i Q Solution = Plasma NGS Molecular Diagnosis and Treatment

o Potentially save 1-2 months @ e ”
K 21-28+ days %q—,\ i

4
4
L
) Tissue Biopsy
Scans, Staging and Diagnosis
REFERRAL , |

43-93 days to
ﬁ

Rapid
Diagnostic
Program

1) Garcia-Pardo et al WCLC2023 P01.22-04
2) Ellis & Vandermeer, J Thorac Dis. 2011
3) Menon et al., BMJ Open. 2019
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Plasma-first approach in patients with suspected advanced lung
cancer reduces time to treatment by ~45% if actionable alteration

U. Penn

Royal Marsden

Time to Treatment Initiation (Days)

Liquid and Tissue Biopsies taken at same time

Princess Margaret

Princess Margaret

LIBELULE

1. Thompson JC et al. JTO Clin Res Rep. 2022 Mar 8;3(4):100301; 2. Cui W et al. Lung Cancer. 2022 165:34-42; 3. Garcia-Pardo M...Leighl NB. Ther Adv Med Oncol. 2022 Sep
20;14:17588359221126151; 4. Garcia-Pardo M...Leighl NB. JAMA Netw Open. 2023 Jul 3;6(7):€2325332; 5. Swalduz A et al. J Clin Oncol 41, 2023 (suppl 16; abstr 9019)

Liquid Biopsy first, Tissue Biopsy ordered;
required prior to treatment

0 10 20 30 40 50 60

m Plasma Actionable mPlasma mTissue




Moving to early stage... liquid biopsy not as sensitive

Pathologic diagnosis
and stage

ADAURA: EGFR by ddPCR

Resectable? 1007 Baseline ctDNA detection rate
. 804 120 — — ctDNA negative
ES — mm ctDNA positive
g o = 100-
@ =
EGFR/ALK (NGS) § “ S 80—
©
) |
status® 2 2 g0
D
o4 =)
Cancer SEEK TRACER CAPP-seq = 40+
MDT Discussion: S 204
Pre-o perative or | Cancer SEEK® | TRACER( |  CAPPseg’ | TEC-Seq CtDNA+ B}_
surgery +/- adjuvant Wael | @ A . % Stage IA IB I1IA 1IB A
- - B Stage ll
(PD-L1 +/- NGS) .l 2 ~ i ~ e - 2 39/167 9/51 5/28 3/6 11/26
W Stage I % 57 A 100 7 CtDNA+ (%) 23.4% 17.6% 17.9% 50.0% 42.3%

Start treatment
Guibert et al Eur Resp Rev 2020; Ahn et al ESMO Asia 2022
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Emerging Approaches — Moving liquid biopsy closer to the tumour

BC-BAL
Exosomes, tumor DNA
genotyping and PD-L1

LungRAMP

and/or

CT- guided TTB

fr— Tissue for diagnosis

Supernanant — Tumor
DNA genotyping

- ) Surgery

Final diagnosis and
genotyping and PD-L1

2]
2
m
o
©
=
(4]
&
>
=)
=
=
v

Liquid biopsy
| Genotyping
Standard TSO500 ' I

NGS platform

Increase accuracyin
diagnosis and genotyping

ATOM: Beatriz Jiminez/Kasia Czarnecka; Zachary Coyne/Patrik Rogalla
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Different types of ctDNA (MRD) assays for different indications

e 1 ° 2
Tumour-nalve Tumour-mformed
Assay Tumor Clinically/commercially available Lk
type enotype example(s) [reference TISSue Blood
Plasma . FoundationOne Liquid CDx [, Guardant 360 CDx 1], Blood b'°py \‘iaw
genotyping Naive. 5. ACCESS (105, TruSightOnedogy 00 108 draw @
cfDNA Tumor/normal Cell free
! . genomlc DNA DNA
methylation Naive Ak ) GRAL B Cell-free DNA
SNV ArcherDx [37], C2i Genomics [48], Inivata [38], )
ctDNAMRD Informed Natera Signatera [31], Roche AVENIO [44] CAPP-Seq Personallzed
Phased variant . Mutation ’ Mutation
¢DNA l\;IIHD Informed Foresight Diagnostics [47) Tumor detection discovery recovery
AR Q.Q\ @\Q&\ * Genotyping with no knowledge of tumour * Tracking multiple known mutations
- Qf‘d téct' . mutations (“off the shelf”)3 (bespoke or personalised)?
APtk o (%) * Faster, less expensive3 * Requires tumour tissue, time, $S3
* Limit of detection ~0.1%*> * Limit of detection ~0.01%>

CAPP-Seq, cancer personalised profiling by deep sequencing; ctDNA, circulating tumour DNA; MRD, minimal residual disease
1. Newman A. Nat Biotechnol 2016;34:547-55; 2. Newman AM, et al. Nat Med 2014;20:548-54; 3. Chen H, et al. Oncol Rep
2023;49:106; 4. Chan HT, et al. Front Oncol 2022;12:1055968; 5. Moding E, et al. Cancer Discov 2022;11:2968-2986
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Plasma ctDNA: a powerful prognostic marker in early (and late) stage cancer
(Data on over 1000 early stage lung cancer patients)

- . i i i Post-treatment ctDNA levels in patients
IASLC 8t edition TNM staging Pr_eoperanve ctDNA levels in patients _ /¢
11 prognostic groupings with stage I-1ll NSCLC (N=75) with stage I-lIl NSCLC (N=40)

100%'._\: gmﬂ- 5 100 P,
T
wd i\ s = gy 80
113 = 60 -
60% i = % P<0.001 pna detected
o= R et A T 8 2 10 Posttreatment
40% i $ = 1 sdem  Never (n=17)
= -
£ p=0,0005 ~ cDVApostie(n=d) T S 9pd wdem Ever (n=
2 = L (n=20)
2% 3 HR: 3.649 - cDNA negative r=31) -
o 85% CI- 1.844 to 7.22 0 . T , ; T y
0% T T I 9 T T 1 0 6 12 18 24 30 36
0 u 4 n 0 - 4 % Time from landmark (mo)
Months Time from surgery (months)

Goldstraw P, et al. J Thorac Oncol. 2016;11(1):39-51. Peng M, et al. Front Oncol. 2020;10:561598; Chaudhuri AA, et al. Cancer Discov. 2017;7(12):1394-1403
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Plasma ctDNA for treatment selection in early stage

{ Baseline blood ) \ \
collection — -
| —
Yr

g l

T
o
Surgical resection plus adjuvant > !'\’:2 ’u‘ l;“ \
chemotherapy + PORT el *’r’ t \/
MRD (+) Adjuvant ICl or MRD (-)
targeted therapy 5
OR .

Neoadjuvant
chemotherapy plus ICI

1
\
A

N S N e

\ /
\V | -

MRD (-) el ).

e (Surgical resection)

\\) =

1 - i
et | : i |
| _,—»(Surgncal resect'°“)—’ :.—’ =
\ EIL‘ \ |
\ ! ‘

ctDNA (-) MR—D (=)

Princess Pellini B, Chaudhuri AA. J Clin Oncol. 2022 Feb 20;40(6):567-575.
Margaret
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IMpower-010: post-operative ctDNA prognostic but does not
help select adjuvant therapy

SURGERY

E T plasma 19 3% DFS in ctDNA-defined subgroups
& & collections CtDNA+ 10 - (stage II-lllA population) -
Pl mDFS, mo
53 IN=600 091 HR (95% CI) | 0.72(0.52, 1.00)
25 038
n £
£° . 07 1 CIDNA+ (’:l'_esz; (:_s;;)
N Q ) | - =
- 2 2" 62% 0 06 }ctDNA— mDFS, mo | 19.1 7.9
o o e Cl'?;lr\lij 6 % HR (95% CI) | 0.61(0.39, 0.94)
£ c 04 :
4 c3 c3 e Tumor informed assay
S Al s s e 02
22 S 0.1 - more sensitive assays required to
= . . . .
Y s o — identify low risk patients
g s e R R R R - hetter curative treatments needed for
? No. at risk Months )
S I . ez, O : all patients

A!ezochbiAv 53 a7 3 B 9 B 27 25 28 17 ¥4 10 6 3 2v 0 0

Survival BSCCONA* 59 53 34 24 21 16 15 13 13 9 8 6 4 1 1 0 0
follow-up

=3 Edri’_‘ces‘s Zhou C, et al. Oral presentation presented at ESMO 10 2021.
A argarct Felip E, et al. Oral presentation presented at ESMO 2022.
S Cancer Centre




@ASCO2024: ADAURA MRD analysis - ctDNA unable to
identify population for de-escalation but associated with DFS

On treatment
MRD / DFS event

* 8% MRD post op; lead time to recurrence ~5 months

Patients receiving osimertinib were more likely to be DFS and Post-
* No treatment
MRD event-free* vs. placebo juge o MRD / DFS

Syent event 17%

75% 12-24
DFS and MRD event-free rate months
g 1.0 4 F'Ianned(alrseranh;:;z)ﬂwahnn * (85% Cl) 24 months 36 months 37%
£ 097 ! o1 (84, 95) 86 (78, 92) 24 mofiths
s 084 i H 5%
2 071 ! ! 46 (36, 55) 36 (27, 45) e
3 05 | i HR (95% CI) 0.23 (0.15, 0.36)t Osimertinib (n=112)
[ 1 1
@ 05 ' ! Median follow-up time, months (95% CI):
£ o ! ! osimertinib 44.2 (42.4, 49.1), placebo 19.1 (11.1, 28.3)
.- 1 T
1] 4
2 os i i No
E 0.2 : : MRD / DFS
2 01 ! ! s event
[ o
& 0.0 T T T : T : T T T T T 1 31 /0 s
0 6 12 18 24 30 36 42 48 54 60 66 72 MRD / DF:
event
Time from randomization (months) 69%
No. at risk
Osimertinib 112 107 101 98 94 8 84 67 47 28 6 2 0
Placebo 108 76 63 56 49 43 36 32 23 14 7 2 0

Placebo (n=108)

Princess Tom John et al ASCO 2024
Margaret
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ctDNA Clearance with preoperative therapy - also prognostic

---_ AEGEAN

CM816 HR 0.60 HCR!
(95% CI 0.2-1.8)

100+
NADIM ++ HR 0.26 HR 0.04 % o .
(95% C1 0.1-0.9)  (95% CI 0-0.5) E Tremiment arm
g - PBO arm
AEG EAN +++ N R N R 'E 807 . Pathological response
L — pCR
g 40 e — -+ Non-pCR
T e
NADIM o
204
1.00 1.00 T T T T
c2D1 C3D1 C4D1 PreSurgery
3 o7 s 075
é 050 § 050 pCR
0 2 PPV NPV
0251 Logrank HR = 1.0 (ref) 0.25 1 Log-rank HR = 1.0 {rof)
P« 054 HR « 0.26 (0,07 t0 0.93) P= 004 HR = 0.04 (0,00 to 0.55) CZD1 50-0% 849%
i B F & i % 3 % & =l 43.6% 97.1%
Time (months) Time (months) C4D1 40.5% 100.0%
No. at risk: No. at risk:
—f s @ T ] F =% B 8 R 3 PreSurgery  415%  1000%
sample —+— CtDNA  —=— Detectable ctONA sample —— CIDNA  —=— Detectable ctDNA

— \\f Princess Forde et al NEJM 2022; Provencio et al J Clin Oncol 2022; Heymach et al NEJM 202
¢ L ) | Margaret
A Cancer Centre



Pathological Complete Response Rate (%)

CheckMate 816: ctDNA clearance and EFS

80 —

With ctDNA Clearance :
l
|
1
i
60 '
I
46%" :
l
40 :
1
|
|
1
|
1
20 :
l
|
!
l
|
|
0 -
Nivolumab + Chemotherapy
chemotherapy chemotherapy
n/N 11/24 2/15 019

Without ctDNA Clearance

Nivolumab + Chemotherapy

1/28

Event-free Survival (%)

EFS by ctDNA clearance

Nivolumab + chemotherapy Chemotherapy

CIDNA CL No ctONA CL ctDNA CL No ctONA CL

EFS by pCR status

/

(n=24) (n=19) (n=15) (n=28)
Median EFS, mo NR 18.9 NR 168
(95% CI) (16.8-NR)  (8.3-NR) (19.6-NR)  (8.3-NR)
HR (95% CI) 0.60 (0.20-1.82) 0.63 (0.20-2.01) 100

100
80
80
Nivolumab + chemotherapy z
P (ctDNA CL) % 60+
60 .
el
DL L. Pttt oottt ® Nivolumab + g
chemotherapy g 40
40 {0 CIONA CL) g
&
204  Chemotherany 20
0 T T T T T T T T T T J 0
0 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0

Ve
s L—-—.
ey y

i -, Nivolumab + chemotherapy (pCR)
)

- Nivolumab +
" chemotherapy
R, (no pCR)

Months

Cl, confidence interval; CL, clearance; CR, complete response; ctDNA, circulating tumour DNA; EFS, event-free survival,
pCR, pathological CR. Forde PM, et al. N Engl J Med 2022;386:1973-85 (incl. suppl.)

The use of ctDNA complements other surrogate endpoints such as pCR

Princess
Margaret
Cancer Centre

= e i) T T T
30 33 3B 39 42

3 6 9 12 15

1'5 2’1 2‘4 27

Months . . i
ctDNA clearance was associated with pathologic
CR and longer EFS




Ongoing and pending trials in early lung cancer

ctDNA-positive ctDNA-negative Phase Primary

. . . . . Site(s
intervention intervention endpoint (s)

Number Prior tx Stage N
Surgery or RT +/-

NCT04585477
chemo

Sl 80 Durvalumab None Il ctDNA change  Stanford

chemoRT + several Durvalumab +
NCT04585490 1 48 platinum doublet Durvalumab I ctDNA change  Stanford

I I
cycles durvalumab chemotherapy

Nivolumab + chemo
NCT04966663 Surgery I 66 S None Il RCT RFS Toronto
no treatment

NCT05536505 Surgery EGER mt 180 Icotinib None Il DFS Guangdong
Gustave
Il Adjuvant chemo vs Adjuvant chemo vs.
TBD ST EGFR wt Lo no treatment no treatment i Re RO#ZS::);;U *

ctDNA, circulating tumour DNA:

ClinicalTrials.gov. NCT04585477. Available at: https://classic.clinicaltrials.gov/ct2/show/NCT04585477 (accessed September 2023);
ClinicalTrials.gov. NCT04585490. Available at: https://classic.clinicaltrials.gov/ct2/show/NCT04585490 (accessed September 2023);
ClinicalTrials.gov. NCT04966663. Available at: https://classic.clinicaltrials.gov/ct2/show/ NCT04966663 (accessed September 2023);
ClinicalTrials.gov. NCT05536505. Available at: https://classic.clinicaltrials.gov/ct2/show/ NCT05536505 (accessed September 2023)
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CtDNA-Lung-DETECT

Multicentre investigator-initiated prospective study in Toronto, Canada

Clinical stage |
NSCLC

[~ Complete
Resection
Blood draw (RO)
(2x10mL)
Pre-op
| (N=360)

RaDaR® assay: up to 43 tumour specific variants were identified by whole exome sequencing with subsequent generation of an amplicon-based personali
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Real-time ctDNA
assessment
using a tumour-informed
assay (RaDaR®)

3-6 weeks

12 months
post-op (N=360)

(N=360)

ctDNA Escalated
positive —» adjuvant
(N=72) chemo-immunotherapy

(vs observation)

. ctDNA .
. . Observation
‘ '(‘;gazg‘g - (standard)
Aims:

1. Perioperative ctDNA detection rate
2. Association of ctDNA detection with
recurrence free survival




Patient demographics

Characteristic Total population
! (n=151)
231 total patients screened

Female n (%) 91 (60.3%)

I 77 patients excluded ;
: oy : Age median (range years) 71.0 (32.0-87.0)
48 insufficient tissue
Smoking status Never 53 (35.8%)

. - n (%
154 ttal atientsremaining o

> 3 pending results n (%)
‘
: w n (%)
151 total patients eligible

AJCC 8t edition 114 (75.5%)
stage o
n (%) I 24 (15.9%)
v 12 (7.9%)

*1 patient had stage 0 (adenocarcinoma in situ)

20.7% had insufficient tissue for tumour
informed panel

24% of eligible patients upstaged at resection
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ctDNA detection in clinical stage | NSCLC (n= 151)

Pre-operative
ctDNA results 34 Positive 116 Negative ——1—— 1 Missed

n=151

Post-operative | | | |
ctDNA results

(MRD) Zoz:jitive 32 Negative ]Ej ) 116 Negative

n=151 NS N T

l-year - | | | | | |
Post-operative 1 Positive 0 Negative 3 Positive 15 Negative 1 Negative 2 Positive 57 Negative

ctDNA results
n=79*

*1 year results pending for 69; 3 withdrew; MRD: minimal residual disease

Clinical stage |I: pre-op ctDNA detected 22.7% (34/150) 95% CI [16.2, 30.2]
post-op ctDNA detected 2.0% (3/151) [0.4, 5.7]

Pathologic stage |I: pre-op ctDNA detected 14.0% (16/114) [8.2, 21.8]
post-op ctDNA detected 0% (0/114) [NA]
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Pre-operative ctDNA detection and recurrence free survival (n=129)

1.0 -
0.9 -
0.8 -
g
S 07 -
]
D 0.6
o
0.5
[}]
o
S 0.4 —
5 — Detected — Detected
g 031 — ND — ND
C 24 logrank test p=0.02 logrank test p=0.02
' HR 3.69 (95% CI, 1.12 — 1210) HR 3.69 (95% Cl, 1.12 - 12.10)
0.1 -
0.0 -y T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30

Number at risk: Follow-up Time (month)

Detected: 31 29 24 20 17 12 10 8 5 3 3
ND: 97 81 72 59 50 40 35 25 15 8 1

All eligible patients with at least 3 months of follow-up by 1 April 2024 were included in the recurrence free survival
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ctDNA detection, recurrence, new primaries and survival (n=129)

10* patients have had cancer recurrence by
data cut-off

Median time to recurrence: 13.9 months [range
5.3- 24.9]

5 of 31 patients with pre-operative ctDNA
detected have recurred

4 of 97 patients without pre-operative ctDNA
detected have recurred

5 developed a new lung primary;
median time 14.3 months [range 4.0- 17.5]
3 developed new non-lung primary cancers

4 patients have died (2 from recurrence, 2
from new primary cancers — lung, sarcoma)

Data cut-off 1 April 2024; *1 patient with recurrence missed preoperative blood draw
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Key [Adjuvant treatment JiSquamous [JAdenocarcinoma [Mixed histology [Large cell  [lRecurrence
A\Pre-op ctDNA detected @~rost-op ctDNA detected B 72 mo ctDNA detected 0 Missing
[\Pre-op ctDNA not detected (QPost-op ctDNA not detected [ 12 mo ctDNA not detected +Ongoing




ctDNA Detect 2.0

Clinical stage |

NSCLC ctD_I":A Esdqalate::l
: positive —» adjuvan
Real time ctDNA (N=72) chemo-immunotherapy
assessment using BOTH

(vs observation)

tumour informed and
. ctDNA .
uninformed assays negative —»  OpServation
_ ' 2 (standard)
Complete 8 8 (N=288)
Resection
RO
Blood draw g (RO) 9 g
Aims:
(2 X1 OmL) 1. Perioperative ctDNA detection rate
Pre-op 3-6 weeks 12 months 2. Association of ctDNA detection with
| (N=360) post-op (N=360) recurrence free survival
(N=360)
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CtDNA Lung Team
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Liquid biopsy and Lung Cancer Screening

Methylation assays

Enhance detection in those
with positive LDCT screen

Nasal epithelial @
scrapping

Screen population with novel
biomarker - investigate those
at risk
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Do we still need tissue? In 2024 yes but...

TECHNICAL REPORT nature

https//dolorg/10.3038/543018-022-00415-9 cancer
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OPEN
cfDNA methylome profiling for detection and

subtyping of small cell lung cancers
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Sensitive tumour detection and classification using plasma
cell-free DNA methylomes
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Zuzarte, Ayelet Borgida, Ting Ting Wang, Tiantian Li, Olena Kis, Zhen Zhao, Anna Spreafico, Tiago da Silva Medina,
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Rayiean ), Hung & & Daniel D, De Carvatho &  — Show fewer authors

Nature 563, 579-583 (2018) | Cite this article
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ONCOLOGY LETTERS 21: 249, 2021

Use of four genes in exosomes as biomarkers for the identification
of lung adenocarcinoma and lung squamous cell carcinoma

BINGJI CAQ', PENGYU WANG?, LINAGU? and JUNFENG LIU'

RESEARCH HIGHLIGHT s ok 218

doi: 10.1093/nse/mwy154
Advance access publication 10 December 2018

CHEMISTRY

Special Topic: Chemistry and Molecular Medicine
Exosomal PD-L1: an effective liquid biopsy target to predict
immunotherapy response

Yanling Song', Lingling Wu' and Chaoyong Yang (-2




Cancer Patient journey with potential questions

Screening Recurrence Monitoring Therapy Selection
Early Detection Residual Disease Advanced Stage
? °
°
[ ]
Do | have Did we get it all? Which targeted
Cancer? Is it coming back? treatment?
\ \d 1 g Y

/\

Can blood based tests answer all these questions ?
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When do guidelines recommend use of ctDNA testing?

In patients with advanced lung cancer that require
tumour genotyping

In all lung cancer patients that require genotyping

To monitor treatment response with preoperative
therapy

All of the above
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A patient with operable stage Il adenocarcinoma (5 cm, NO,
EGFR/ALK wt, PD-L1 50%) asks if she should pay for ctDNA
testing before starting treatment. What do you recommend?

Yes, but only post-op (MRD)

Yes, to assess her response to chemo-immunotherapy
induction (pre- and post)

Yes —if she clears her ctDNA post treatment, she doesn’t
need further therapy

No more data are needed to prove clinical utilit




Key Take Aways

Plasma genotyping is key for patients with advanced lung cancer and should be incorporated
earlier in the lung cancer diagnostic pathway

If plasma testing identifies actionable alterations - treat; if not, reflex to tissue testing
Tissue still required for diagnosis, histology, immune markers (PD-L1...)

Screening, MRD and ctDNA monitoring not ready for prime time yet but more to come

MRD is a rapidly emerging biomarker in early and late stage tumors
» CctDNA strongly prognostic at all timepoints
» CctDNA clearance with treatment also prognostic and we must learn to use this wisely
» More trials are needed to prospectively test interventions based on ctDNA results
* Next generation assays needed to improve sensitivity to decrease false negative rate
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