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EMERGING INDICATIONS FOR CTDNA TESTING IN NSCLC
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MOLECULAR GENOTYPING IS ESSENTIAL IN NSCLC

Advanced NSCLC

Genomic biomarker positive

Genomic biomarker negative

1. Pathologic subtype
2. Comprehensive Genomic Profiling
3. PD-L1 assessment
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MOLECULAR GENOTYPING IS ESSENTIAL IN NSCLC

Stage IV mNSCLC, molecular tests positive (EGFR/ALK/ROS1/BRAF/RET/NTRK/MET/HER2/EGFRex20ins/KRAS G12C)
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(refer to Figure 2) (refer to Figure 3) translocation mutation EGFR ex20ins skipping mutation

(refer to Figure 4) (refer to Figure 5)
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CHALLENGES IN MOLEGULAR DIAGNOSIS IN NSCLC

IASLC survey 2020 (including 2537 respondents from 102 countries)

* Tissue for Profiling

129 Barriers to Lung Cancer Molecular Testing by Region *
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B Cost

B Awareness Access Quality

6-34% of patients have
insufficient tissue for
complete testing

Time to Profiling Result

8 | L)
N ,
B * Access and cost
* Funding & reimbursement for
T T T T NGS testing

23% of US patients start
treatment without profiling

Only 21% of Canadian
patients have profiling results
at the initial consultation

Validated testing at local
laboratories

Smeltzer MP, et al. J Thorac Oncol. 2020; Hao, Leighl WCLC2020; Aggarwal C et al JAMA Oncol 2018; Lim, Leighl Ann Oncol 2015
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CTDNA TESTING IN ADVANGED NSCLC

2021 IASLC Liquid Biopsy Consensus Statement
| Tissue vs. Liquid Biopsy
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CTDNA TESTING IN ADVANCED NSCLC

1. ctDNA collection, sample handling and automated processing should be performed using

standardized, clinically validated procedures to reduce operator variability and false negative results

2. Plasma ctDNA testing should be performed using clinically validated NGS platforms rather than single
gene PCR-based assays both in treatment-naive patients and those with acquired resistance to

targeted agents.

3. Implementation of a multidisciplinary molecular tumor board to assist clinicians in treatment decision-

making is advised,
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CTDNA TESTING IN ADVANGED NSCLC

2021 IASLC Diagnostic algorithm for ctDNA

Diagnostic algorithm for liquid biopsy use in treatment-naive advanced/metastatic NSCLC

Advanced NSCLC with unknown
genotype

Tissue sample available
for tumor genotyping

: Tumor tissue scant/of
Tumor tissue adequate for .
o uncertain adequacy for
genotyping genotyping
“Sequential “Complementary
approach” approach”

Concurrent tumor tissue ‘ﬁ |

= / FUESREE ARG and cfDNA genotyping WO é/

‘ cfDNA analysis in case of
10N

incomplete tumor
genotyping

Rolfo C et al.Journal of Thoracic Oncology 2021 161647-1662. DOI: (10.1016/j.jtho.2021.06.017)

"Plasma first

approach”

Tissue sample unavailable
for tumor genotyping

Plasma cfDNA genotyping

Re-biopsy for tumor tissue
genotyping in case of

absence of targetable
drivers in plasma
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SEQUENTIAL / CONCURRENT APPROACH

ctDNA testing enables patients with insufficient or undergenotyped tissue to access precision medicine

Tissue-based Profiling Tissue + Liquid-based Profiling
100% 100%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%
Mack Aggarwal Zugazagoitia Remon Laufer Geva Mack Aggarwal Zugazagoitia Remon Laufer Geva
N=1288 N=299 N=93 N=214 N=116 N=1288 N=299 N=93 N=214 N=116
M Positive MW QNS/UG m Negative M Tissue+ M QNS/UG m Negative M Liquid+

Positive: biomarker+; QNS/UG: insufficient tissue or undergenotyped
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PLASMA-FIRST APPROACH

Can ctDNA testing before tissue diagnosis accelerate the time to treatment?

EEEEEEEENNEE

Patient

Biopsy

JER el Completed
symptoms v
14 days Feedback to prioritize
biopsy, inform pathology
AR v — Can we accelerate to
less than 2 months?
Referred to Imaging Tissue Molecular
Hospital Completed Diagnosis | 4 Diagnosis
If actionable target,
accelerate biopsy
2-4 weeks 7-14 days 21+ days
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PLASMA-FIRST APPROACH

Accelerating time to treatment

Referred for suspected lung cancer

v

Suspected advanced lung cancer confirmed by Lung MDT

!

Study enrolment
Liquid biopsy, tissue biopsy, quality of life assessment (EQ5D)

!

Actionable results
in plasma 2
|

Y
Expedite tissue
NGS if possible

Systemic treatment
Time to treatment, outcomes,
quality of life assessment at 12 weeks

Cheng et al, Dana
Farber

Thompson et al,
University of Penn

Garcia-Pardo et al,
Princess Margaret

20 hospitalized
49

65
(55 control cohort)

20 light/never
smokers

(41 control cohort)
150

(89 control cohort)

161

(158 control arm)

Time (days) to
molecular
results plasma
vs tissue

3 vs 35.5
9vs 33

8 vs 26

17.8 vs 23.6

7 vs 23

17.9 vs 25.6

TTT (days)
plasma vs
tissue

NA
NA

12v 20
P =0.003

33 vs 62
P <0.001

39 v 62
P<0.001

29 v 33.2
P<0.001

TTT if
actionable
alteration

NA

NA

10v 19
P =0.001

29v 49
P<0.001

33 v 61
P<0.001

21v374
P<0.001

% NSCLC

among all
evaluable
patients

63%

85%

85%

60%

67.7%

% non-
squamous
among
NSCLC

NA

74%

94%

75%

80%

Garcia-Pardo M, Leighl NB. Journal of Liquid Biopsy 2023
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PLASMA-FIRST / CONCURRENT APPROAGH — NILE STUDY

Detection of the eight guideline-recommend biomarkers

By tissue versus cfDNA first CtDNA Turn around time

20 (TAT)
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Cumulative number of patients enrolled
Detected . Incremental add

ctDNA results median TAT faster than
tissue at 9 days versus 15 (p<0.0001)
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PLASMA-FIRST: ACCELERATE STUDY

High NPV value

Molecular

alteration
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NAb Total
4 25
3 51
0 14
7 20
0 3
7 73
0 14
7 90
1 2
6 74
0 14
7 20
0 1
7 75
0 14
7 90
0 2,
16 74
0 14
16 90
0 4
16 72
0 14
16 20
0 1
16 75
0 14
16 90
1 8
15 68
0 14
16 90

NPV excluding
undetectable ctDNA

100%

100%

98.5%

100%

100%

100%

100%

100%

Actionable alteration in ctDNA
n=46

Non-actionable alteration in ctDNA

n=30
Undetectable ctDNA
n=14
0% 20% 40% 60% 80% 100%
m ctDNA Tissue incremental add for guideline recommended biomarkers

« Excluding cases with undetectable ctDNA, the NPV of plasma testing
was 96.7% (29/30)

» Tissue genotyping remains essential, especially following
undetectable or uninformative ctDNA results - both assays are
complementary
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PLASMA-FIRST PROPOSED ALGORITHM

Week 1 Patients with suspected advanced lung cancer based on imaging (multidisciplinary assessment)
Plan diagnostic tissue biopsy, complete staging + draw liquid biopsy (plasma NGS)l
v
Week 2 Plasma NGS informative: Plasma NGS informative: Plasma NGS uninformative:
Actionable driver Non-actionable driver (ctDNA not detected, not tumor-
(e.g. RET fusion) (e.g. KRASC2D mutation) derived or non-driver)
. . . A\
Diagnostic t'is“e sampling Expedite tissue diagnosis
. . Start targeted therapy if
Week 3 Cancer cpnflrmed, pathploglc indicated (tissue NGS
subtyping as appropriate T
A = EL = UplIUlldl not lequueu; v

Start immunotherapy +/-
chemotherapy based on
pathologic subtype, PD-L1
(tissue NGS pending®)

Initiate PD-L1
Initiate tissue NGS testing (per
standard of care) if plasma
ctDNA uninformative or non-
driver alteration identified

Tissue NGS results

Start treatment if clinically
|nd|cated

Start treatment based on
pathologic subtype, PD-L1, tissue
NGS results

aPrioritize tissue sampling (required), pathologic diagnosis and subtyping (if possible) prior to treatment initiation based on ctDNA results; ® Some
may consider tissue NGS testing optional in this scenario as the frequency of actionable co-alterations is uncommon in the presence of another

driver alteration.

4
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PLASMA-FIRST APPROACH: CHALLENGES AND LIMITATIONS

Time (days) to TTT (days) TTT if % NSCLC % non-
molecular plasmavs actionable among all squamous

results plasma tissue alteration evaluable among
vs tissue patients NSCLC

Cheng et al, Dana 20 hospitalized 3vs 35.5 NA NA
Referred for suspected lung cancer Farber
\
. Y 49 9vs 33 NA NA 63% NA
Suspected advanced lung cancer confirmed by Lung MDT
|
v Thompson et al, 65 8 vs 26 12 v 20 10v 19 85% 74%
Study enrolment University of Penn
Liquid biopsy, tissue biopsy, quality of life assessment (EQ5D) ¥ (55 control cohort) P =0.003 P = 0.001
l l 20 light/never 17.8 vs 23.6 33 vs 62 29v 49 85% 94%
Actionable results Molecular profiling smokers

o in tissue P <0.001 P< 0.001
| (41 control cohort)

Expedite tissue Garcia-Pardo et al, 150 7 vs 23 39v 62 33 v 61 60% 75%

NESipesshie Princess Margaret
(89 control cohort) P<0.001 P<0.001

Systemic treatment

Time to treatment, outcomes, 161 17.9 vs 25.6 29 v 33.2 21v 374 67.7% 80%
quality of life assessment at 12 weeks

(158 control arm) P<0.001 P<0.001
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PLASMA-FIRST APPROACH - ACCELERATE

151 Patients with advanced lung cancer
based on imaging enrolled in the study
> 1 Withdrew consent
\J

150 Evaluable patients who underwent

blood draw for LnVisionFirst-Lung
ctDNA NGS -

!
A 4 Y
145 Underwent tissue biopsy 5 Did not undergo tissue biopsy?
3 Patient declined
1 Patient did not tolerate the procedure
y Y 1 Patient died before biopsy
6 Negative biopsy 139 Malignant neoplasms histologically confirmed
3 Insufficient tissue, no further biopsy®
2 Pleural fluid inflammatory or benign

1 Organizing pneumonia 35 Not advanced NSCLC

3 Stage IANSCLC®

>
14 SCLC
18 Not lung cancer
104 Advanced or unresectable NSCLCY -

14 Tissue molecular testing not
recommended®
12 Squamous cell
2 Atypical carcinoid

90 Nonsquamous NSCLC, tissue NGS recommended -

16 Tissue NGS not completed
7 Insufficient tissue for any
molecular testing
> 9 Insufficient tissue for NGS
(reflexed to single-gene
testing for EGFR, ALK,
ROS-1)
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PLASMA-FIRST: COST-EFFECTIVE?

Canadian VALUE study (NCT03576937) in non-squamous NSCLC and <10 pack-year
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Ezeife et al. Therapeutic Advances in Medical Oncology 2022
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TISSUE IS STILL AN ISSUE

« Genomic data are not always independent of histology (e.g. small cell or squamous
transformation in 5-20% EGFR mutant cancers)

» Tissue analysis still important for epigenetic, post transcriptional/translational modifications
and larger signatures (although cfDNA platforms now reporting MSI, TMB, HRRD...

« Tumor microenvironment increasingly relevant (TILs, stroma) although emerging liquid
markers of immune activation (e.g. TCR, others)

» Non-shedders, liquid biopsy failures (disease burden, “sanctuary” sites), clonal hematopoiesis
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EMERGING INDICATIONS FOR CTDNA TESTING IN NSCLC AND OTHER GANCERS

Early stage Advanced stage
A
Screening Monitoring treatment Minimal residual Molecular Treatment _Dete.c.tlon_ and
response disease genotyping response identification of
resistance mechanisms
Accelerate time to
qc, Selection for treatment
T neoadjuvant
=] treatment /
0
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£ Lung Curative intent
) cancer treatment
- diagnosis
\ Selection for
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TAKE HOME MESSAGES

« Plasma ctDNA testing has emerged as a complement to tumor tissue genotyping for advanced
NSCLC, especially when tissue or time is limited.

« The optimal way to integrate ctDNA testing into the diagnostic algorithm for patients with newly
diagnosed NSCLC remains unclear.

« Afplasma-first” approach, using ctDNA genotyping for patients with suspected or confirmed
advanced NSCLC before tissue genotyping, may shorten time to treatment and yield a higher rate
of detection of actionable genomic alterations

* Future applications: MRD detection, treatment monitoring
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