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Tissue vs. Liquid biopsy

FFPE samples
Cytoblocks m .} !
Cytology B
smears .
Pathology and Tumor genotyping (NGS, g
IHC (PD-L1, ALK, ROS1) RT-PCR, and/or FISH) § v Longer TAT
'ﬁ v Pathology information v Limited tissue quantities
2 v Assessment of DNA and v Invasive
.E non-DNA biomarkers v At PD, re-biopsy not
v PD-L1 assessment always feasible
v Tumor heterogeneity
> v H|gh. concordance rate SER-BNA emErars
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o« S . . not evaluable
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\ |/ — ,, a - vIncreased costs if
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What we are doing currently... or expected

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

i ’ Advanced NSCLC with unknown
genotype

Tissue sample available
for tumor genotyping

Tissue sample unavailable
for tumor genotyping

"Plasma first .
S Pl fDNA
approach lasma ¢ genotyping
Tumor tissue adequate for I ?lssue scaiot
uncertain adequacy for
genotyping genotyping Re-biopsy for tumor tissue :
y % py genotyping in case of X
Sequential Complementary absence of targetable R

approach” approach” drivers in plasma

Concurrent tumor tissue

o= / Tumor tissue genotyping and cfDNA genotyping xR é/

3 cfDNA analysis in case of
MR

incomplete tumor
genotyping

Rolfo et al, JTO 2021 Oct;16(10):1647-1662
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How we can speed the process and access to treatment?
Stacking diagnostic steps may be able to shorten the diagnostic odyssey

At

Blood draw for liquid

5: i biopsy
/ Biopsy for pathologic

ALK RE
BRAF V600E

EGFR mut

ERBB2 mut

Driver negative,

KRAS G12C no elevated TF
Clini diagnosis .
inical Receiving/ Treatment
evidence of interpreting METex14/amp
advanced results Multiple
cancer =
. RadiOgraphiC Driver negative,
= staging elevated TF
Therapy Driver ALK BRAF EGFR [l EGFR, KRAS
Alectinib = PR

Osimertinib PR

8 36% of early LBx samples were positive for

Osimertinib PR
o an actionable NCCN driver

Erlotinib |  Jl® PR
— still on therapy
Osimertinib ° @ Censored (left network)
0 6 12 18 224
Time to therapy discontinuation (months)
References Russo A. et al (Rolfo C.) JCO PO, Feb 2024
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How we identify non shedders than non informative LB?

Tumor Fraction Identifies Informative Negative Liquid Biopsy Results

Landscape of driver alterations in positive tissue
CGP after negative LBx CGP

(n =506) - 187 B
&VA

== KRAS (45.5%)

== EGFR (21.9%)
MET x14 (5.9%)

== ERBB2 (9.6%)
BRAF (1.6%)

== ALK (5.9%)

== RET (1.6%)
ROST1 (3.7%)

== Multiple (4.3%)

CGP via tissue after negative LBx CGP

Negative

N

== Negative (491%) mm EGFR (122%) = ERBB2 (7.0%)
mm KRAS (17.5%) = MET x14 (1.8%) mm ALK (1.8%) == Negative (100%)
== ROS1 (3.5%) 3 RET (1.8%) == Multiple (3.8%)

Patients with lung cancer with negative LBx and ctDNA TF =1% are unlikely
to have a driver detected on confirmatory tissue testing; such informative
negative results may benefit instead from prompt treatment initiation.

References : Rolfo C et al, Clin Cancer Research, April 10, 2024
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Tumor Fraction a potential Biomarker? Predictive, Prognostic?

B.) FILCDx Tumor Fraction Kinetics
Associated OS

= TF non-reduction (<75%)
= TF reduction (= 75% or ND/ND)
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References: AACR 2023, Sweeney et al. ; Dall’Olio et al, ASCO 2023
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TF and survival in advanced NSCLC treated with
maintenance durvalumab in the UNICANCER
SAFIR02-Lung/IFCT1301 trial.




How we integrate LB in Clinical trials Design?

Phase Il VISION study of tepotinib in MET exon 14 Skipping mutation

METex14 skipping test during prescreening/screening
(N=7,937)

No TBx taken (n=5,650) <——— No LBx taken (n=886)

TBx test for METex14 skipping LBx test for METex14 skipping

(n=2,287) (n=7,051)

2 12 ¥ 2 y
Positive Negative Not evaluable Not analyzed Positive Negative Not evaluable Not analyzed
(n=273; (n=1,316; (n=430; (n=268; (n=291; (n=6,685; (n=42; (n=33;
11.9%) 57.5%) 18.8%) 11.7%) 4.1%) 94.8%) 0.6%) 0.5%)

Enrolled

Enrolled
(n=208)

(n=178)

I T ™ T

(GELY)) (n=32)

ORR, % 57.7 64.3 44.4 53.1
(95% CI) (43.2, 71.3) (48.0, 78.4) (30.9, 58.6) (34.7, 70.9)
mDOR, months ne 19.4 12.6 9.9
(95% CI) (10.4, ne) (7.6, ne) (5.1, 20.8) (4.4, 15.4)
mPFS, months 22.1 12.1 13.8 8.2
(95% CI) (14.8, ne) (7.8, 49.7) (8.2, 24.9) (5.5, 13.7)
mOS, months 32.7 28.5 20.8 19.8
(95% CI) (15.3, ne) (14.2, ne) (15.6, 32.5) (10.0, 26.5)
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Liquid biopsy can capture the dynamic evolution of resistance mechanisms

to EGFR TKiIs

Osimertinib start with an intracranial

CR and extracranial PR After 18 mos oligo-PD (LN mets) >
| SBRT and continued osi

Further disease progression 2>
osimertinib stopped; switch to erlotinib

PET/CT in Nov. 2020: CR

* 7 IV

FEB-20-2020

w JUL-16-2020 AUG-27-2020 OCT-26-2020 JAN-26-2021 APR-06-2021 JUL-28-2021
52-year-old never
smoker female; *
diagnosed in July 2018 |
with ¢T4 N3 M1c lung R . .
adenocarcinoma (stage Erlotm.lb discontinuation
IVB). - platinum-based
chemo start
:11’}:?,!3{22:‘041.2% 0.3% 5.2% 58.3% 0.2% 13.4% 0.3% 1%
EGFR E746_A750del 41.2% A A & A )% ND 1%
EGFR C797S ND L) 1 ND 0.7%
=) o o D B € B € BN €5 B S
EGFRT790M ND ND ND ND ND 9.6% ND 0.4%
» TP53 C275Y ND ND ND ND ND (ND} 0.1% 0.2%
ARID1A F1728F ND ND ND ND ND Y 0.3% 0.2%
TP53 S127F 6.5% ND 0.4% 7.6% ND 2.6% ND 0.2%
BRAF Amplification 2.2% ND ND ND ND ND ND ND
CDK6 Amplification 2.2% ND ND ND ND ND ND ND
EGFR Amplification 3.4% ND ND 4.2% ND ND ND ND
NTRK2 L699L - - - - 0.2% ND ND -
EGFR N338N ND ND ND ND 0.1% ND ND ND
FGFR1 V7951 ND ND ND ND ND ND 0.1% ND

Russo A (Rolfo C) et al. Clin Lung Cancer 2023




Special Situations: Brain metastasis in TKI resistance

CSF Demonstrates Superiority of Cell-Free DNA over Cell Pellet Genomic DNA for Molecular Profiling

Surgical biopsy
or resection

Lumbar puncture

Solid biopsy (tumour specimen) )

Advantages
Allow histological diagnosis

Limitations

Very invasive and risky procedure
Sometimes not feasible due to tumour
anatomical location

Not representative of tumour heterogeneity
Static snapshot

Liquid biopsy (CSF ctDNA)

Mo,

Advantages

Less-invasive and easier to obtain than a
tumour biopsy

CSF obtained as SOC for some patients
Concordance with tissue characterisation
Representative of intratumour and
interlesion heterogeneity

Longitudinal real-time monitoring

Limitations

No histological characterisation

Lack of standardisation
Contraindications for lumbar puncture
Limited sensitivity

Effective in establishing

CNS involvement:

* >97% cases with
mutational profile
matching primary tumor

* >70% of cases profiled
had mutations

CSF cfDNA

only
307 Variants

New findings
compared with primary
tumor in >17%
demonstrating:

* Resistance mechanisms
¢ Clonal evolution
* New primary diagnoses

Both Cell Pellet

84 Variants only

23 Variants

References Escudero et al, Cancers 2021, 13(9), 1989; Bale et al (Arcila M.) J Mol Diagn . 2021 Jun;23(6):742-752
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Meaningful results
generated even in

More informative than samples with:

tumor cell profiling
from same CSF sample

* Very Low input DNA
* Normal CSF cytology

* Higher success

* More variants detected

* Higher variant
frequency




Use of Liquid Biopsy in Immunotherapy
Dynamics, Clearence and more...

FDA-APPROVED Q ‘a @ ﬁ . @
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TUMOR ENTITIES  Maignant nscie urothelt Colorectai esophageal Lymphoma
‘melanoma carcinoma carcinoma carcinoma
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Important implications in new clinical trials design: escalation and de-escalation

Stadler J, et al. Cancer Res 2022 ; Assaf ZJF, et al. Nat Med. 2023;29(4):859-868.
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Lack of ctDNA Clearance Is Associated with Poorer Outcomes

-—- SD pts, ctDNA low risk (C3 ctDNA <1 MTM)
— SD pts, ctDNA high risk (C3 ctDNA >1 MTM)
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ctDNA for escalation/de-escalation therapeutic strategies: The
randomized phase 2 BR36

R
r Eligibility \ A (Primary Endpoints\
a2 e ctDNA+and L e s
« EGFR, ALK o s Rt = Sscondary Bnducliit
N a;ive clinically stable PD o : ::n al:-yf n ‘:Im
g :;LPSO% o that can continue on M saf:: s
i |
* Post 6 weeks on PARIEoRENaRG P * Phase lll: BOR, DOR,
\pembrollzumab j c kPFS, safety j
. Pembro g3wk 0 CUIA Liquid Biopsy o o o
. Pembro-platinum douplet q3wk e Research Liquid Biopsy
E Maintenance tx o Imaging

tumor-agnostic, white blood cell (WBC) DNA-informed NGS approach

Anagnostou V, et al. Nat Med 2023



Early Changes in Tumor-Naive Cell-Free Methylomes and Fragmentomes Predict

Outcomes in Pembrolizumab-Treated Solid Tumors

cfMeDIP-seq Bespoke tumor-informed

mutation concentration

Methylated DNA Fragment-length

enrichment analysis Tumor whole-exome
sequencing
w |13 ﬁ m
ca —_—— .
‘ —_ Selection of
i Y i cancer-specific
mutations

Infer methylation
levels in genome

s a Genomic position

Calculate fragment-

length histogram
Bespoke panel targeting

cancer-specific mutations

-

ethylation
robability
Fraction

Fragment length

Independent Targeted deep

Independent Cancer sequencin
— . cancer/normal q g
TCS)iG/r;\::Srseed mgthylta tion fragment length
9 signature profiles

Cancer-specific Fragment length Quantify cancer mutation
methylation (CSM) score (FLS) concentration (CMC)

L5 | compare |

Cancer vs. normal Baseline vs. cycle 3 Baseline vs. cycle 3
Joint ctDNA score ACSM and AFLS ACMC

Survival probability

0.25

Combined - PFS

CSM: aHR = 0.39 (0.18-0.84), P = 0.016
CMC: aHR = 0.66 (0.32-1.38), P = 0.274

0 6 12 18 24 30 36 42 48 54 60

Time
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71111111110 §&
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Combined - OS

CSM: aHR = 0.47 (0.24-0.93), P = 0.031
CMC: aHR = 0.59 (0.29-1.17), P = 0.132

n
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Time
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Analysis of methylation and fragment length in plasma using cfMeDIP-seq provides
a tumor-naive approach to measure ctDNA with results comparable with a tumor-informed bespoke ctDNA.

Stutheit-Zhao et al (L. Siu), Cancer Discovery June 2024




Different types of ctDNA MRD Assays

And different sensitivity....

Tumor-naive
GO

Cell-free DNA

CAPP-Seq

Tumor detection

« Genotyping with no
knowledge of tumor
mutations (“off the

A s
expensive

 Limit of detection

Tumor-informed

Tlssue Blood
blopy \;raw
Tumor/normal Cell free

genomlc DNA DNA

% Personallzed %

Mutation ; Mutation

discovery recovery

« Tracking multiple
known mutations

(bespoke or
personalized)

* Requires tumor
tissue, time, $$

* Limit of detection

Use in Early Stage perioperatory

Pathological Complete Response Rate (%)

80 —

With ctDNA Clearance : Without ctDNA Clearance

60 —

Nivolumab + Chemotherapy Nivolumab + Chemotherapy
chemotherapy chemotherapy
n/N 11724 2/15 0/19 1/28

Forde PM, NEJM 2023



Are we really ready for LB in Early Detection?

Tissue biopsy

To Remember...

Tumour-
Liquid biopsy  KLECTIM — YNONG Difference Between

Tumour tissue

and cfDNA WES Sens|t|v|ty & SpeC|fIC|ty g‘
_ /4

approaches

A B & A 100% sensitivity
' Tumour- B most accurate
mRNA uninformed |—> m A ¢ 100% specificity
Plasma and

Circulatin leukocyte
tumour cell cfDNA analysis

Frequency

'
\

True True ™,

Negative | .« Positive ‘s,

RV "" .
5 Extracellular X
ar Yy vesicles m Test Results
Metabolites Methylation
microRNA analysis of cfDNA

References Rolfo C & Russo A. Nat Rev Clin Oncol 2020
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A sample of ctDNA report with key elements

The total number of somatic
variations per coding area of a
tumor genome

Tumor fraction can be an indicator of
the robustness of the report

A hypermutable phenotype caused by
defective DNA mismatch repair

REPORT DATE ORDERTEST 4 .
28 July 2021 ORD-1147354-01 The approximate percentage of

CtDNA present in a cfDNA sample;
" - take into consideration when
PATIENT \ Biomarker Findings interpreting VAFs

TUMOR TYPE COUNTRY CODE.
Lung adenocarcinoma ™

S

The number of times each DNA
fragment is read during
sequencing; the smaller the
panel, the greater the depth DATE OF BIRTH

Blood Tumor Mutational Burden - 3 Muts/MD
Microsatellite status - MSI-High Not Detected
‘Tumor Fraction - 25%

DISEASE Lung adenocarcinoma

sex
MEDICAL RECORD # Genomic Findings Vs Asingle nucleotide change in DNA
PHYSICIAN EGFR L858R \
ORDERING PHYSICIAN 50, Wu-Chou ECFR 17508 \ Insertion and/or deletion of
. EGFRamplification | InDels nucleotides into/from DNA
SPECIMEN P53 Q1927 \
DATE OF COLLECTION 19 July 2021 |1 BRCA2 | § CNA: Increase or loss in the number of
DNMT3A  § - copies of a particular gene
SEQUENCING DEPTH (2000X)
Follow-up germline testing may be
required to distinguish between ° . 20cric gy REs Mzr‘i';i":hzft?n? i:::‘:gceesnaecz;siz :|hse
germline and somatic findings; 9 Y 9
considered more likely to be germline
if VAF approximately 50% (the low
VAF represented here suggests a BIOMARKER FINDINGS . CHIP: an age-related source of
subclonal somatic mutation)? Some ctDNA reports will have therapy biological noise, due to hematopoietic
recommendations for patients based on - y
. i Py s cell variations that can falsely appear
Blood Tumor Mutational Burden-3 Muts/Mb the genomic findings e variationsy PP
10 Trials
MSI-High not detected.
Microsatellite status: MSI-high not detected Noevence of St i this saple
Tumor fraction, 25% e arpla based on observed aneuplod nstabilty

BREADTH OF COVERAGE
EGFRL858R

Longitudinal changes in VAF of
genomic alterations over time

The number of genes sequenced (all
reports will usually have a full list of
genes sequenced; the more genes

covered, the lower the depth)

VAF (%)

TP53Q192*

BRCA2

Krebs MG (Rolfo C) et al. JAMA Oncol 2022
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Current practice

\

NGS request
« By clinician or pathologist
« Reflex testing

A 4

r

NGS assay
« Selection determined by sample type (LBx
or TBx, DNA or RNA), quality, and
required coverage <)

x

Annotation B
« Pathologist

+ Molecular biologist
+ Automated 2

B

Communication
« Electronic medical record
« Phone call
*+ Network collaboration iy

¥

Report
« Actionable mutations
« Potentially actionable mutations

« All alterations y,

. 4

Discussion

+ Molecular tumor board (some or all
patients)

g « Informal clinician—pathologist discussion 7

¥

N

Clinical decision
+ Medical oncologist

\
Malapelle et al (Rolfo) BJC May 2024

Recommended best practice
and implications for reporting

Turnaround time can be a barrier, institutions can
consider developing SOPs to prevent delays to

treatment. Reflex testing in some circumstances can

reduce turnaround time*

Assays to be used should be considered in line with

minimal number of actionable genes or alterations
(based on local guidelines)

In addition to the use of HGVS nomenclature,
additional descriptors to enhance clarity and
highlight key information is recommended to
facilitate interpretation of results

Communication between pathologist and oncologist

recommended before finalizing the report,
particularly if actionable alterations are identified

Pathologists/molecular pathologists should issue the

final reports to ensure appropriate clinical
interpretation is provided

Use of MTB varies between institutions/countries,
but is recommended for variants of unknown
significance/uncommon alterations in driver genes

The oncologists will select the most appropriate

treatment based on the NGS report, which may be

done in consultation with a MDTB/MTB if needed

Recommended
TAT!

Day 1

Day 2-10

Day 6-12

5 - 10 working days’




Potential Study Design and Different issues related to implementation of LB-RECIST

PFS1

PFS 2

Day 1 Day 14

ctDNA Guided Arm: ctDNA
Treatment X -» Analysis

Standard Arm:
Treatment X >

PR using LB-RECIST
CONTINUE on Treatment X

L 4

Non-PR using LB-RECIST
SWITCH to Treatment Y

CONTINUE on Treatment X

SWITCH to Treatment Y

Day 60
Biological Issues Clinical Issues Regulatory Issues
Evaluation
Using
Standard What? o
P : q Validity of data
Sheddlng potential Whho? Totality g’f evidence
Type of targets When? : - ?
Definition of cutoffs Why? Sang;\g c\? ;}zgtei':r?ons
How? Y

v

M. Gouda et al (Rolfo C. Subbiah V.), Annals of Oncology, Dec 2023




ctDNA incorporation into the hallmark cancer staging system as TNMB

Tumor Size

Lymph Node

Metastasis

Blood

T
©

Tumor size/local invasion

N o Local nodes

2

Distant nodes
No regional lymph
node invasion

BO

ctDNA

No ctDNA mutations in blood

T2
O

Tumor size/local invasion

N 1 Local nodes

Distant nodes
Tumor spead to closest

or small number of
regional lymph nodes

Distant metastasis

B1 @“"’
CtDNA mutations in blood
(can be further defined

with more detailed
quantification in the future) -

T3

Tumor size/local invasion

Nz Local nodes
o

Distant nodes
Tumor spead to an extent
between N1 and N3

T4'

Tumor of any size that
invades to other organs

Local nodes
N3

Tumor spead to more
distant or regional
numerous lymph nodes

Yang et al, Annals of Oncology 29: 311-323, 2018




Take Home message... My elevator pitch

Liquid Biopsy is a perfect tool for Advance Disease, MRD
Important opportunity for LB in Immunotherapy treatment

Detecting MRD is crucial to improve survival and disease control
rates (knowing differences between assays and sensitivity it's also

crucial!)
Integrating liquid biopsy in clinical trials is a necessity

Early detection: good intentions, we are not when we would like to be

yet.
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