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Clinical applications of ctDNA assays for patients with
cancer and expected DNA levels in different phases of
the disease

Early stages Advanced disease

Screening Neoadjuvant Molecular Molecular Adaptive Biomarkers to Monitoring Acquired
monitoring residual disease relapse adjuvant guide therapy of response resistance
monitoring strategies Emergence

of driver and
resistance clones

Mutant allele fraction
(42
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Prenatal cfDNA Sequencing and Incidental Detection of

246 Pregnant or postpartum persons

without known cancer were referred after
receiving unusual or nonreportable clinical

cell-free DNA—sequencing results

Maternal

Cancer

24 Were ineligible

117 Were enrolled

6 Were not evaluated and withdrew
4 Had incomplete clinical data

107 Were included in the analysis
89 Were pregnant
18 Were postpartum

l

|

52 Had cancer

32 Had hematologic cancer
20 Had a solid tumor

followed

55 Did not have cancer

30 Had a noncancer reason for
their cell-free DNA—sequencing
results identified
17 Had one or more fibroids
8 Had placental findings
3 Had fetal findings
2 Had clonal hematopoiesis

15 Had normal results of research
cell-free DNA sequencing and
cancer screening

10 Had unexplained abnormal
results of research cell-free DNA
sequencing and are being

Table 2. Test Performance.*

Clinical Test

True positive — no.

True negative — no.
False positive — no.
False negative — no.

Area under the ROC curve — %
(95% CI)

Sensitivity — % (95% CI)
Specificity — % (95% Cl)

Positive predictive value — %
(95% CI)

Negative predictive value — %
195% Cl)

Serum Tumor CEA, CA 15-3,CA

Whole-Bedy MRI Markers 199 Fecal Occult Blood
(N=101)} (N=103);: (N=103)§ (N=80)9
43 34 24 4
46 39 48 71
6 14 5] 1
1 16 26 4
93.2 70.8 69.3 743
(88.4-93.0) (61.9-79.7) (61.2-77.3) (55.7-92.9)
98.0 68.0 48.0 50.0
(89.1-99.9) (53.3-80.5) (33.7-62.6) (15.7-84.3)
88.5 736 90.6 98.6
(76.6-95.6) (59.7-84.7) (79.3-96.9) (92.5-100.0)
88.9 70.8 82.8 80.0
(77.4-95.8) (55.9-83.0) (64.2-94.6) (28.4-99.5)
97.9 70.9 64.9 94.7
(88.7-99.9) (57.1-82.4) (52.9-75.6) (86.9-98.5)

Physical
Examination
(N=107)

9
55
0
43

58.7
(53.5-63.8)
173
(8.2-30.3)
100.0
93.5-100.0)
100.0
(66.4-100.0)
56.1
(45.7-66.1)
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Detection of cancer three years prior to diagnosis using
cfDNA

Table 1. Summary of participants in whom Early Plasma sample scored positively.

3t W Early plasma
Days to cancer Days to cancer Ratio of MAF in 214 W Very Early plasma
diagnosis, MAF, Early diagnosis, Very MAF, Very Early Early plasma to 114
Participant Cancer Stage Early plasma plasma Early plasma plasma Very Early plasma F - I
< - - —
INDIA 2206 Rectal 1] 96 431% 1,208 Mutation not detectable  Not applicable % 1.0
INDIA 2207  Liver Unknown 84 2.04% 1,230 0.05% 39.7 = 0.8
INDIA 2210 Colon ] 104 0.33% 1,270 Mutation not detectable Not applicable 0.6+
INDIA 2215  Pancreatic  Unknown 20 337% Sample not available Sample not available Sample not available g:-
INDIA 2225  Colon Unknown 30 2.50% L1177 0.05% 50.0 0'0:
INDIA 2228  Lung Unknown 112 26.26% 1,197 0.33% 79.2 & & Ky K 'Y @ ©
INDIA2233  Colon I 12 139% 1117 0.16% 86 oF o7 vrﬂg' o o7
i & ; : 3 N 3 N 3 3 3
INDIA 2245  Breast Unknown 47 13.40% 1,139 Mutation not detectable  Not applicable \@0 ‘S\Q \‘\0 \‘\0 \0 \@0 \‘\O

Wang Cancer Discov 2025
Gemelli




ESREMI™ Spectrum of non-genetic signatures identified
among circulating DNA molecules

» Tissue and cancer specific
differentially methylated
regions (DMRs) are
potential biomarkers for
ctDNA detection

> DNA methylation profiles
differ between cells of
differing tissues of origin,
thus providing information
on the organ site of the
cancer

Dennis Lo Science 2021

Nicola Normanno

ciDNA methY’ation

Fragmént size 6
ic “c MT @A 3
Nucleosomal gy
footprinting  ¢n
J = =
(‘3 ~<Preferred end coordinate
oo ' e ———C
Window Protection Score

OUnmethylated
@ Methylated

{

—~
single- double-

LanAd

vt g
stranded stranded
DNA DNA

Circular Linear
mitochondrial mitochondrial

DNA DNA Extrachromosomal

circular DNA

Cf] DNA topo\og\’

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

> The ctDNA has a shorter
median length as compared
with DNA from non-
transformed cells (150 bp vs
166 bp), reflecting
chromosomal, genomic and
epigenetic alterations of
cancer cells

> DNA fragmentation is a non-
random process: specific
sequences are found at the
end of plasma DNA fragments
(preferred ends)




A Cell-free DNA Blood-Based Test for CRC Screening

Table 1. Demographic Charactarstics ofthe Participants.* Table 2. Sensitivity and Specificity of the Cell-free DNA (cfDNA) Blood-Based Test for the Most Advanced Findings on
Clinical Validation . COIOI"IOSCOP)‘."‘
Enrolled Cohort Cohort Evaluable Participants
Characteristic (N=22,877) (N=10,258) (N=7861)
Age Most Advanced
Finding on
Mean —yr 60.8:8.2 s06:51 60.328.1 Variable Colonoscopy <fDNA Blood-Based Test
Median (range) — yr 62 (22-90) 60 (45-90) 60 (45-84)
Age group — no. (%) Positive Test Sensitivity (95% Cl)
45-49yr 1,881 (82) 776 (7.6) 640 (8.1)
0y
50-59 yr 6,414 (28.0) 1877 (37.8) 3055 (38.9) no. fo. %
60-69 yr 11,179 (48.9) 3284 (32.0) 2440 (31.0) CDIOFECtSI cancer
70-79 yr 3,237 (14.1) 2226 (21.7) 1670 (21.2) A 6 " 83.1 (72.2-90.3
=80 yr 144 (0.6) 95 (0.9) 56 (0.7) ny 1(72.2-90.3)
Missing data or othert 201) 0 0 Stage |, II, or I11* 48 42 87.5 (75.3-94.1)
Sex— no. (%)
= Advanced precancerous lesionsT 1116 147 13.2 (11.3-15.3)
Female 12,284 (53.7) 5493 (53.5) 4218 (53.7)
Male 10,580 (46.2) 4765 (46.5) 3643 (46.3) Specificity (95% Cl)
issing d 0. 0 0 .
Missing data ) wen Nonadvanced adenomas, nonneoplastic findings, 6680 698 89.6 (88.8-90.3)
LIERCE mEpETD— s () and negative colonoscopy
American Indian or Alaska Native 53(0.2) 19(02) 14 (0.2)
Asian 1867 (8.2) 685 (6.7) 560 (7.1) Nonneoplastic findings and negative colonoscopy 4514 457 89.9 (89.0-90.7)
Black or African American 2,915 (12.7) 1353 (13.2) 931 (11.8)
Native Hawaiian or other Pacific Islander 50(0:2) 24 (02) 19 (0.2) .
whie masgsy  meona 16753 The test under assessment is a cfDNA blood based
Other 441 (1.9) 189 (1.8) 137 (1.7) . .
0y 0y os assay that interrogates:
Missing data 62 (0.3) 17 (0.2) 10 (0.1) / H H
Hispanic or Latino ethnic group — ne. (%) CfDNA genomlc alteratlons
e ) v’ aberrant methylation status
No 19,447 (85.0) 8643 (84.3) 6779 (86.2)
e on 5509 v' fragmentomic patterns

Chung NEJM 2024
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Cell-Free DNA Fragmentome Assay for of Lung Cancer
Early Detection
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NHS-Galleri Is the Largest, First, and Only Randomised
Controlled Clinical Utility Trial of an MCED Test to Date

e o o o

@.‘mﬂtﬂ\ Infrvention (71,122) + | +

i : Yy ; a \>/ McED Positive Negative
.ﬂ‘. .’wj\.}m > Wﬁ‘ﬁ”ﬁ"ﬂ‘ @ — Rand1c?r1’nlsed % _\ rFSSt d Results are reported 9
iﬁ\ / IE ’ o =\ opetiomme back to participant
142,826
Approximately 1.5 million consented Blood sample =]
individuals invited participants collected § Control (71,128) e
aged 50-77 years =
INHS| with no cancer diagnosis Sample Referred to Diagnostic
England or treatment in the stored Pathway Through NHS

past 3 years (Outside of Trial)

INHS|

Significant reduction in Prespecified secondary + Route to diagnosis V -------------- V
incidence rate of late-stage endpoints of clinical interest Gancer No.Cancer
cancer (stage lll/IV) after + Reduction in stage IV cancer Diagnosed E Diagnosed
3 annual screening rounds incidence rate
* In a prespecified group :’f - Proportion stage I/Il cancers Y
g2 P ary [CaNICey fypes « Safety (based on MCED test only) Return for
* In all routinely staged y
cancer types « Mortality (after longer follow-up) 1- and 2-year
(excluding and including + Stage distribution by cancer type b!Of)t,d sample
prostate cancer) visit

MCED, multi-cancer early detection; NHS, National Health Service.

aLung, head & neck, colorectal, pancreas, myeloma/plasma cell neoplasm, liver/bile duct, stomach, esophagus, anus, lymphoma, Participants passively monitored though national registry datasets
ovary, and bladder. ®Participants who were diagnosed with cancer were not required to return for blood samples.

Sasieni P, et al. Cancers (Basel). 2022;14(19):4818.

2026 ASCO #ASCO26 presenten By: Charles Swanton, MBPhD ASCO

ANNUAL MEETING

Gemelli

AMERICAN SOCIETY OF
CLINICAL ONCOLOGY

Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER



Primary Endpoint | 12 Prespecified Cancer Types?
No Significant Reduction in Stage lll/IV Cancers Observed in
the Intervention Arm With the Current Follow-Up Window

TN |

750
e 688 106 Relative incidence of stage IlI/IV cancers
% decreased after the first screening round
S 500 .
o Prevalent Incident Rounds
o
=
g 19%0 § 5%0 12% §
= 250
% n H H i
w
0
After 3 Screening First Screening  Second Screening  Third Screening
Rounds Round® Round* Round?*
Incidence Rate Ratio® 1.03 1.19 0.95 0.88
(Intervention/Control) (95% Cl, 0.92, 1.14) (0.98,1.43) (0.77, 1.17) (0.73,1.07)
p=0.6324

B control
B Intervention

212 prespecified cancer types were lung, head & neck, colorectal, pancreas, myeloma/plasma cell neoplasm, liver/bile duct, stomach, esophagus, anus, lymphoma, ovary, and bladder. ®Percent difference was calculated with incidence rate
ratios as part of the prespecified analysis, not raw cancer counts (graphed in bar charts for illustrative purposes). Incidence rate ratio compares the frequency of cancer diagnoses between the intervention and control arm and accounts for
different lengths of follow-up time. °Not all participants attended every screening round; thus, some cancers were not assigned a screening round. ¢Follow-up time was variable in the third screening round and ranged from 12 to 22 months
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Descriptive Summary | 12 Prespecified Cancer Types? 14

Shift to Stage I-ll Cancer® Detection With MCED Screening
Added to SOC After 3 Screening Rounds

700 16%¢ 1‘ o7

600 B control

559
[l Intervention
500
400
300
- 210
163 157 151
' I II
57T 49 50 48 47
36 23 28 2 30 25 24 11 1
L[ L[] e e N U SN A
Ovary

Stage |-l Diagnosed Cancers

0
0 Colorectum Lung Head Bladder Lymphoma Pancreas Liver/ Oesophagus Myeloma/ Stomach  Anus
Relative Risk 1.16 & neck bile plas“ma
H 0, cel
(Ingerwtant;on/ (95% ClI, 1.03, 1.30) duct neoplasm
ontrol) +28.8% -3.8% -14.0% -4.0% +30.6% +21.7% +36.4% +92.3% +118.2% +222% -33.3% +100.0%

MCED, multi-cancer early detection; SOC, standard-of-care. 12 prespecified cancer types were lung, head & neck, colorectal, pancreas, myeloma/plasma cell neoplasm, liver/bile duct, stomach, esophagus, anus, lymphoma, ovary, and
bladder. ®*Per highest stage. ‘Percent difference was calculated with relative risk as part of the prespecified analysis, not raw cancer counts (graphed in bar charts for illustrative purposes)

2026 ASCO #ASCO26 presenteo sy: Charles Swanton, MBPhD ASCO AMERCAN SOCKTY OF
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Distribution of Stage l/ll Cancers Detected After 3 Years
(12 prespecified cancer types)

Stomacn .
A © ;
19

Swanton et al, presentation at ASCO Annual Meeting 2026, Chicago, IL
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Multi-cancer detection and localization using methylation

Breast Colon/rectum Esophagus Head and neck

g T

signatures in cfDNA

Cancer Non-cancer Total

2823 1254 4077

Test positive 1453 6 1459
Test negative 1370 1248 2618

Sensitivity = 1453/2823
51.5% (49.6%-53.3%)

Specificity = 1248/1254
99.5% (99.0%-99.8%)
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Two-sided 95% Wilson confidence intervals were calculated.
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N, 70.6% (89/126)
L et 70.1% (S4777)
Non-Invasive

imaging Test N ¢ 1 (105/126) | Eyaluations
] 85.7% (66177)

27.0% (34/126)
Nondnvasive I MM 27-0% (34/126)
oraraares I 31.2% (24/77)

Invasive NN, c.17% (111/126)
Procedures I 46.8% (36/77)

surgical [N 1437 (18/126)
Progedure? I S208 (07T) = True Positives = False Positives

Percentage of Participants Receiving
Targeted Diagnostic Evaluation®

Nabavizadeh N, et al. Presentation at European Society for Medical Oncology Congress. October 17-21. 2025; Berlin Germany.

Estimated N Procedures in False Positive

Participants in NHS-Galleri (n=864)

Labs 605
The Human Cost Imaging 40
Non-Invasive procedure 269
Invasive Procedure 404
Surgical Procedure 45
2026 ASCO #ASCO26 presenteo sy: Mark Robson, MD, FASCO ASCO susruesme
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Plasma signals of lung tumor promotion for molecular cancer

Initiating lineage

Mo

PLAUR T7
GDF15 *
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PM exposure

SFTPD 1
SFTPA1 117

WFDC2 111

LAMP3 11
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PRSS8 1

PIGR 11

AT2 club basal neuroendocrine

. Stratifying individuals for
cancer prevention trials
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Highlights

prevention

® A 14-protein plasma signature predicts lung cancer more

than 5 years before diagnosis

® Diverse epithelial lineages converge on a transitional state in

EGFR-driven LUAD

® Particulate matter, oncogenic mutations, and IL-1p elevate

the plasma signature

® The signature stratifies benefit from anti-IL-18 lung cancer

prevention

Pandya Cell 2026



Clinical applications of ctDNA assays for patients with
cancer and expected DNA levels in different phases of
the disease

Early s :ages Advanced disease

100

Screening Neoadjuvant
monitoring

Molecular Molecular Adaptive Biomarkers to Monitoring Acquired
residual disease relapse adjuvant guide therapy of response resistance
monitoring strategies Emergence
of driver and
resistance clones

50

Mutant allele fraction

Di ghosis Definitiv - local Follow-up Folldw-up Cliﬁical Systémic Progréssion
treati ient relapse therapy
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Workflow for detection of ctDNA in patients with early stage

cancer

@ Tumour informed

Surgical tissue

1

WES and/or WGS

b Tumour agnostic

Plasma
sample

Personalized panel for
detection of targeted
alterations

* Genomic alterations

* Methylation
signatures

* Fragmentomics

* Machine
learning-based
algorithms

Advantages

» High specificity

« Higher success rate
e Higher LOD

Advantages

* Does not require a
tissue sample

« Rapid TAT

* Representative of
temporal and/or
spatial heterogeneity

Normanno Nat Rev Clin Oncol 2025

Disadvantages

* Longer TAT

* Requires biopsy
and/or surgery

» Limited tissue availability
before surgery

« Performance of WES and/or
WGS analysis affected by the
quality of tissue samples

» Does not detect temporal
and/or spatial heterogeneity

« Number of targeted variants
affects LOD

Disadvantages

» Relatively high possibility of
false negative due to low
coverage

* LOD of multimodal approaches
not defined yet

« Interference of clonal
haematopoiesis



Study Patients (n); Time point Neoadjuvant ctDNAassay LOD ctDNA detection ctDNA clearance
disease stage therapy (nof genes) rate before surgery
Studies using tumour-informed strategies
Forde 358;IB-11(35%) Before cycles Platinum-based  ArcherDX NR Before cycle 1: 56% and 35%
etal. (2022)”, and llIA(64%) 1and3 chemotherapy Personalized 93% and 95% with and without
Deutsch et al. +nivolumab Cancer with and without  nivolumab
(2024)* Monitoring nivolumab,
respectively;
before cycle 3:
42% and 62%
Reck et al. 283; 11 (31%), Before each Platinum-based Invitae Upto 90% at baseline 65% and 42%
(2024)~ IIIA (45%)and  oneof 4 chemotherapy+ Personalized 0.008% with or without
1B (24%) neoadjuvant durvalumab or Cancer durvalumab,
cycles, and placebo Monitoring respectively
before and after (16-50
surgery variants)
Studies using tumour-agnostic strategies
Kris et al. 104; IB-111B® Before and after  Atezolizumab AVENIO NR 72%, 56% and 32% of
(2021)°° neoadjuvant Surveillance 12% before and ctDNA-positive
treatment, and (197) after neoadjuvant patients at
after surgery treatment, and baseline
after surgery,
respectively
Provencioetal. 46;IlIA(100%) Beforeand after Paclitaxel+ Oncomine 01% 70% both before ~ 68%
(2022, 2024)>%° neoadjuvant carboplatin+ Pan-Cancer and after therapy
treatment nivolumab Cell-Free
Assay (52)

Gemelli

Clinical studies
testing ctDNA in
patients with
NSCLC receiving
heoadjuvant
treatment

Normanno Nat Rev Clin Oncol 2025



Reference (author Number of patients ~ Technique for ctDNA analysis Median N (%) of ctDNA- Relevant outcomes associated with
and year) (N) and subtypes follow-up positivity at ctDNA during NAT
of BC baseline
Cavallone et al.™ N=26 Tumor-informed 55 months 25 (96) cDNA Pre-surgery timepoint
TNBC Pre-amplification and ddPCR » The average tumor VAF was lower in pCR
patients, and ctDNA-positivity was a pre-
dictor of decreased RFS and OS
LiS.etal.” N=44 Tumor-agnostic 46 months 21 (48) ctDNA during NAT
All subtypes Hybridization-based NGS » Decrease in tumor VAF: associated with the
1021 genes response at surgery
Rothé et al.” N=69 Tumor-informed Not given 28 (41) ctDNA-positivity at baseline
HER2-+ ddPCR PIK3CA or TP53 mutation * Lower pCR
LinP.H.etal.'" N=95 Tumor-agnostic 61 months 60 (63) ctDNA-positivity after NAT
All subtypes Amplicon-based NGS * Decreased RFS
Rivaetal.'" N=38 Tumor-informed 24 months 27 (75) ctDNA-positivity after 1 C NAT
TNBC ddPCR for TP53 * Lower RFS and OS
McDonald et al.™ N=33 Tumor-informed Not given 32 (100) Timepoint pre-surgery
All subtypes TARDIS * Tumoral VAF 5.7 fold lower in pCR patients
compared to RD
Takahashi et al.* N=87 Tumor-informed 23 months 20 (23) Timepoint pre-surgery
All subtypes 0OS-MSP of RASSF1A * Tumoral VAF decreased in patients with
lower RCB scores at surgery
Ortolan et al.'"* N=26 Tumor-informed 24 months 10/13 (77) ctDNA-positivity pre-surgery
TNBC ddPCR * Worse 2-year EFS
Zhou Q. et al.” N=145 Tumor-informed Not given 63 (43) ctDNA-positivity mid-NAT
HR+ and TNBC Personalized amplicon-based NGS * Higher RCB score
via SiMSen-Seq
Magbanua et al." N=283 Tumor-informed 50 months 224 (80) ctDNA-positivity pre-surgery
HR-+ and TNBC Signatera™ * Lower DRFS for patients with RD at the
surgery
Ciriaco et al.*” N=20 Tumor-informed Not given 19 (95) Timepoint pre-surgery
HER2+ and TNBC Personalized amplicon-based NGS * ctDNA-negative 93.3% accurate to pre-
via Sysmex SafeSEQ dict pCR
Moss et al.* N=34 Tumor-agnostic Not given 22/30(73) Level of breast cfDNA pre-surgery
All subtypes Amplification of breast-specific * Predict the presence of RD at surgery
methylation loci and targeted
methylation analysis
Cailleux et al.”* N=44 Tumer-informed 36 months 22/38 (58) ctDNA-positivity pre-surgery
All subtypes Signatera™  Lower EFS
Parsons et al.*! N=38 Tumor-informed Not given 38/38 (100) Baseline to 2nd cycle of NAT

TNBC and ER low
(<5%)

MAESTRO

* Mean decrease in tumoral VAF higher in
responder

Gemelli

Clinical studies
testing ctDNA in
patients with BC
receiving
heoadjuvant
treatment

Decrease in ctDNA detection or
tumor VAF is associated with
improved pCR or RFS

Panet npj Breast Cancer 2025



AEGEAN Study Design

Phase 3, global, randomised, double-blind, placebo-controlled study

Durvalumab 1500 mg IV +

z Durvalumab 1500 mg IV
platinum-based CT*
Study population Q3W for 4 cycles - Q4W for 12 cycles
* Resectable NSCLC* e @ uy
(stage IA-IIIB[N2]; AJCC 8* ed) S aenupya 4 o ’i’“ 3
«  Tx-naive g N © \"\
® QO o O
+ ECOGPSOor1 o (¢}
* Lobectomy, sleeve resection, or pCR/IMPR
bilobectomy as planned surgery* assessmentt
» Confirmed PD-L1 status® Plasma collection timepoints for ctDNA analysisT
* No documented EGFR/ALK
aberrations*
Placebo IV +
— = N platinum-based CT* Placebo IV
Randomisation stratified by: N=802 Q3W for 4 cycles Q4W for 12 cycles

« Disease stage (Il vs Ill)

» PD-L1 expression (21% vs <1%) randomised

Predictive Value of ctDNA Clearance at Different Timepoints for pCR*

pCR pCR
PBO arm
PPV NPV PPV NPV
C2D1 49% 89% C2D1 1% 98%
C3D1 39% 94% C3D1 12% 100%
C4D1 40% 100% C4D1 12% 100%
Pre-surgery 40% 100% Pre-surgery 13% 100%

Second EFS nh-r-\msyss.cc- ldzy 2024 *ciONA ciesrance wes defined 22 2 change fuom ciONA detecied of beseine (nesediuvant C107) §o undelecied ot the scecdied on-Taimesont ciINA non-clesrance wes defined =2
SONA-posive ot fve spechied § o m.asel'e.wdeemve-suﬂu ron-eimussie) Tn e BE5) oCR (23% vx 4% and PR (42% va 14%) rates mngwwhe..-’%r- hssessed i pabents atc were cIDNA-
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ctDNA clearance and prediction of pCR in Patients with
with Neoadjuvant ICls
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The lack of ctDNA clearance
may identify patients unlikely
to have a pCR

The confirmatory power of
ctDNA clearance is limited by
low specificity and high
heterogeneity due to the
variability of the assays, and
warrants further study

Valenza Ann Oncol 2025




Heterogeneity of the ctDNA assays

Table 2. Characteristics of the ctDNA assays
Study name Assay Approach Sequencing Coverage and/or limit
of detection 95%
(LOD95%)
NABUCCO™ RaDaR Tumor-informed WES 0.0006%
NCT05024266" Mutation capsule Tumor-informed WES 0.001%
NCT04297202"" NA Tumor-naive Comprehensive genomic profile 30 000
(Ilumina NovaSeq6000 NGS)
INFINITY™ ddPCR (in house) Tumor-informed Comprehensive genomic profile 0.001%
(Foundation)
WSG-Keyriched-1"* NA (in house) Tumor-informed Comprehensive genomic profile 100 000
ABACUS* Signatera™ Tumor-informed WES 100 000%
0.01%
PANDA™® Signatera™ Tumor-informed WES 100 000
0.01%
IMpassion031"° NA Tumor-informed WGS NA
CTONG1804"" NA Tumor-informed Comprehensive genomic profile =15 000x
(Ilumina NovaSeq6000 NGS)
NADIM 1% Oncomine™ Pan-cancer cell-free Tumor-naive Comprehensive genomic profile 0.01%
assay
CheckMate 816" ArcherDX personalized cancer Tumor-informed WES 0.005%
monitoring (PCM™)
AEGEAN®® Invitae personalized cancer Tumor-informed WES 0.005%
monitoring (PCM™)
Prado and ddPCR (QX600) Tumor-informed WES 0.1%
Opacin-NEO™*

ctDNA, circulating tumor DNA; ddPCR, digital droplet PCR; NA, not available; NGS, next-generation sequencing; WES, whole exome sequencing; WGS, whole genome sequencing.
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Associations of ctDNA Clearance at Pre-surgery and pCR with EFS

* In both Tx arms, patients with no ctDNA clearance at pre-Sx and no pCR had the poorest EFS outcomes

* Patients with ctDNA clearance, with or without pCR, had longer EFS than patients with no ctDNA clearance and no pCR*

|_Dam |

1.0 13 1. +
. L Both ctDNA CL and pCR o )
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eofeasy +
0.8 - :.+'_ LRt 0.8 1 t' f
P 1 y . sl o | R L
m 07 "'-‘7 L DR + ‘Irl 0.7 i| + 4!‘01-
5 081 + CtDNA CL but No pCR s 061 % :
£ 05- % £ 051 " CIONA L bt No "CR
= mm—— = [ it SERSFUEIE e,
= 0.4 4 +‘.v+"‘5_ﬂ__,_,+ ----- " s 0.4 4 RS
2 03 g 03 No ctONA CL and No pCR
e No ctDNA CL and No pCR [ and
0.2 0.2
0.1 0.1
00 L L) L) LJ T L) L) Al T L) Al LJ Al L) AJ T L} Al LJ Al 0.0 L} T  ; L] L) L) L) Al L] L] L) L) L) L) L} L] Ll L) L) T
0 3 68 9 1215 18 21 24 27 30 33 38 30 42 45 48 51 54 57 60 0 3 6 9 1215 18 21 24 27 30 33 38 30 42 45 48 51 54 57 80
” Time from randomisation (months) " Time from randomisation (months)
No. at risk No. at risk
BothctDNACLandpCR 26 26 23 232323 232322181814141 9 7 1 0 0 0 O BothctDNACLandpCR 6 8 8 5 5 4 4 4 4 3 33333 210808006
ctDNACLbutNopCR 303034 32202724212117171010 8 5 5 1 1 1 1 0 ctDNA CL but No pCR 30 38 34 30 2025252322171 7 3 2 100000
NoctDNACLandNopCR 353320211511 111010 8 8 6 4 3 1 1 0 0 0 0 0 NoctDNACLandNocpCR 83 80 41 25232321 211T17T 141411107 2 2 2 2 0

Both ctDNA CL and pCR ctDNA CL but No pCR Both ctDNA CL and pCR ctDNA CL but No pCR

HR vs No ctDNA CL and No pCR 0.14(35% Cl- 0.04-0.43) 0.35 (95% Cl: 0.16-0.76) HR vs No ctDNA CL and No pCR 0.40 (95% Cl: 0.08-1.65) 0.48 (85% Cl: 0.26-0.90)
HR vs ctDNA CL but No pCR 0.39(95% Cl: 0.11-1.41) = HR vs ctDNA CL but No pCR 0.80 (95% Cl: 0.18-3.55) =
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HR+HER2-

A PCRICtDNA at T3
1.00

0.75

0.50

DRFS

0.25] p<0.0001

0.00

HR: 5.89

95% Cl: 2.68-12.98

0 1 2 3 4
Time in years
Number at risk
PCR ctDNA- 20 20 16 13 8
91 88 81 51 33
No pCR ctDNA+ 15 11 7 4 2

Cc RCB/ctDNA at T3

1.00

5 6
7 1
23 4
1 0

0.75
E.') HR: 5.65
g 0.50 95% CI: 2.45-12.99
p <0.0001
0.25
0.00
0 1 2 3 4 5 6
Time in years
Number at risk
RCB 0/ ctDNA- 28 28 22 17 12 10 2
83 80 75 47 29 20 3
RCB II/lll ctDNA+ 14 10 7 4 2 1 0
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B  pcrictonaat s
1.00 —_—
0.75
w
E 050
€ o
0251 5 <0.0001
0.00
0 1 2 3 3 5 [
Time in years
Number at risk
pCR_ctDNA- 25 24 2 15 13 7 0
PCR_CtDNA+ 1 1 0 0 0 0 0
54 52 4 28 23 15 2
No pCR ctDNA+ 22 14 11 7 5 4 0
D  RceiciDNAatT3
1.00 o
e, AN
075
w
@ HR: 3.84
Z 050 Igs% Cl: 1.70-8.66
0251 p<o0.0001
0.00
0 i 2 3 3 5 6
Time in years
Number at risk
RCB 0/l ctDNA- 41 39 s 23 20 10 1
RCB 0/l ctDNA+ 3 2 1 [ 0 0 0
36 36 30 19 16 12 1
RCB Vil ctDNA+ 20 13 10 7 5 4 0

Prognostic significance
of ctDNA status after
NAT and pCR in
patients with HER2- BC
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The IMMUNOSTAR Trial

Principal Investigator Carmine Pinto
Coordinator Translational Studies Nicola Normanno

Capecitabine
plus
Long course
Key Eligibility Criteria radiation
Locally Advanced
Rectal Cancer
cT3-T4 cNO, any cT
cN+
pMMR/MSS or MSI-
low

Capecitabine
Stratification factors: plus
1. cT4or < cT4 stage Long course
2. Positive or negative lymph radiation
nodes

Liquid Biopsy
‘ 5Dostarlimab 500 mg every 3 weeks IV

Arm A

XELOX? plus
dostarlimab®
for 4 cycles

XELOX?
for 4 cycles

Surgery

Surgery ‘

(TME)4

Q=z~O>4uvmx

N

—

Dostarlimabf
for 8 cycles

Follow up

Follow up

o & & o o

Follow up

Arm B

aXELOX: capecitabine 1000 mg/m?2BID orally, oxaliplatin 130 mg/m? every 3 weeks intravenously (IV)

cDigital Rectal Exam (DRE), endoscopy +/- biopsy, Magnetic Resonance Imaging (MRI)
?Total mesorectal excision (TME) in patients with or without clinical complete response (cCR)
¢ Non-operative management (NOM) in patients with cCR by patient’s choice

fDostarlimab 1000 mg every 6 weeks IV

Primary Endpoints: pathological complete

response (pCR) and clinical complete response

(cCR)

Tissue biopsy 15t Liquid Biopsy
atscreening before randomization
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2nd | iquid Biopsy
after chemo/radiation

37 |iquid Biopsy
at restaging after
consolidation arms

“th Liquid Biopsy after
TME or restaging
(NOM)

45h Liquid Biopsy
at the end of adjuvant
therapy




Clinical applications of ctDNA assays for patients with
cancer and expected DNA levels in different phases of
the disease

Earl' stages Advanced disease

100
Screening Neoadjuvant Molecular Molecular Adaptive Biomarkers to Monitoring Acquired
monitoring residual disease relapse adjuvant guide therapy of response resistance
monitoring strategies Emergence

of driver and
resistance clones

50

Mutant allele fraction

Diaghosis Defin tive local Follow-up Folldw-up Clir cal Systémic Progréssion
tre atment rele se therapy

Gem el li Pascual et al Ann Oncol 2022



MRD detection by ctDNA testing in CRC

Table 1. Sensitivity and specificity of the main ctDNA tumor-informed published studies for predicting CRC relapse

Study Stage n Assay Post-operative Rec. rate in Sensitivity Rec. rate in ctDNA— Specificity
CtDNA+ rate ctDNA+ (PPV) (1 — NPV)
Tie et al., 2016 1l 178 15-gene panel — Safe-SeqS 8.7% 78.6% (11/14)° 40.7% (11/27)° 9.8% (16/164)° 98% (148/151)°
Tie et al., 2019** ] 96 15-gene panel — Safe-SeqS 21% 50% (10/20)° 41.6% (10/24)° 18.4% (14/76)° 86.1% (62/72)°
Wang et al., 2019** - 58 15-gene panel — Safe-SeqS — 76.9% (10/13)° 100% (10/10)° 0% (0/45)" 93.8% (45/48)"
Tarazona et al., 2019’ -1 69 29-gene panel — ddPCR 20.3% 57.1% (8/14)° 47.1% (8/17)° 16.4% (9/55)" 88.5% (46/52)
70% (14/20)" 82.4% (14/17)" 6.1% (3/49)" 88.5% (46/52)"
Chen et al., 2021** 1-11 240" 125° Geneseeq Prime — bespoke assay 8.3% 60% (12/20)° 37.5% (12/32)" 9.1% (20/220)" 96.2% (200/208)"
76% (19/25)" 82.6% (19/23)" 4% (4/100)" 94.1% (96/102)"
Reinert et al., 20197 Il 94° 75" Signatera 10.6% 70% (7/10)° 41.2% (7/17)° 11.9% (10/84)° 96.1% (74/77)°
93.3% (14/15)° 87.5% (14/16)" 3.3% (2/60)° 98.3% (58/59)"
Henriksen et al., 2022” 1 14° 114° Signatera 14% 80% (16/20)° 42.1% (16/38)° 18.3% (22/120)° 96.1% (98/102)°
95.5% (21/22)" 87.5% (21/24)" 3.3% (3/92)" 98.9% (89/90)"
Reinert et al., 20167 I-Iv 11 WGS — ddPCR — 100% (6/6)" 100% (6/6)" 0% (0/5)° 100% (5/5)"
Schgler et al., 2017* -V 26 WES — ddPCR 28.6% 100% (14/14)" 100% (14/14)" 0% (0/12)° 100% (12/12)°
Henriksen et al., 2024°° - 797 WES — ddPCR 7.1% 75.4% (43/57)° 34.7% (43/124)° 10.9% (81/740)° 97.9% (659/673)°
Kotani et al., 20237 (GALAXY trial) -1V 1039 Signatera 18% 61.5% (115/187)°  58.7% (115/196)"  9.5% (81/852)° 91.5% (771/843)°
Nakamura et al., 2024 (GALAXY trial) I1-Iv 2240 Signatera 15.9% 78.3% (263/336)°  53.0% (263/496)° 12.2% (233/1904) 95.8% (1671/1744)°
Frydendahl et al., 2024°" 1l 111 WGS — WGS 16% 68.4% (13/19)° 46.4% (13/28)° 16.3% (15/92)° 92.8% (77/83)°
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MRD detection by cfDNA testing in NSCLC

Tumor type Patients  Stage Time point Method Author, year
NSCLC/SCLC 37 IB, 1,1l 1 mo post-surgery CAPP-seq 43.4 Chaudhuri, 2017
NSCLC 26 -1l 3 d post-surgery ¢SMART 7.5 Chen, 2019
NSCLC 77 -1 2 weeks ¢SMART 29 Peng, 2020
NSCLC 38 - within 2 weeks Geneseeq 8.76 Kuang, 2021
NSCLC 123 I-11A within 1 mo Geneseeq 3.04 Li, 2022
NSCLC 85 -1l within 1 mo ATG-Seq 4 Qiu, 2021
NSCLC 534 II-INA before adjuvant chemo  Signatera NR Zhou, 2021
NSCLC 330 I-lll 3 d/1 mo post-surgery  Genecast MRD 11.1 Xia, 2022
NSCLC 261 -l within 1 mo CAPP-seq 0.08§ Zhang, 2022
NSCLC 278 I-11A 4 weeks ddPCR NR Jung, 2023
NSCLC 162 -l 30 days PROPHET 16.4 Chen, 2023

Normanno Nat Rev Clin Oncol 2025
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A Hazard Ratio

Hazard Ratio
Study or Subgroup log[Hazard Ratio SE_Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.3 Pre-surgery
Lin_2021 1.3584 03121 239% 389(211,747) -
Oriolan_2021 10116 07438 45% 2.75(0.64,11.82) T
Roseshter_2022 1.9657 04527 11.9% 7.14(2.94,17.34)
Subtotal (95% Cly 40.3% 446[2.77,7.19] L 2
Heterogeneity: Tau® = 0.00; Chi*= 1.70, df= 2 (P = 0.43); = 0%
Testfor overall effect Z=6.16 (P < 0.00001)
2.3.4 Post-surgery
Cailleux_2022 41109 1.237  1.6% 61.00(5.40,689.09)
Cavallone_2020 1.2384 06217  64% 3.45(1.02,11.67) —
Coombes_2019 24681 05151 9.3% 11.80(4.30,32.38) —_—
Cutts_2021 1.9257 05253 849% 6.896 (2.45,19.21) I
Garcia-Murillas_2021 1.3083 07213 48% 3.70(0.90,15.21) —
Magbanua_2020 23418 07699  4.2% 10.40(2.30,47.03] I
Parsons_2020 16292 04776 107% 5.10[2.00,13.00] —_—
Sharma_2021 1.7281 04657 11.2% 563 [2.26,14.03] —_—
Zhou_2019 3.2635 1.5893 1.0% 26.14[1.16,589.03]
Zhou_2021 31583 1.2812 1.5% 23.53(1.91,289.86]
Subtotal (95% Cly 50.7%  6.94[4.66, 10.33] &
Heterogeneity. Tau® = 0.00; Chi*= 8.67, df= 8 (F = 0.47); F= 0%
Testfor overall effect: Z = 9.54 (P < 0.00001)
Total (95% CI) 100.0%  5.82 [4.26, 7.96) L J
Heterogeneity: Taw® = 0.01; Chi*=12.31, df= 12 (P = 0.42); F= 3% k + y d
Testfor overall effect Z= 11.07 (P < 0.00001) o.001 Pitgative Positie 1000
Testfor subaroup differences: Chi*=1.94.df=1 (P = 0.16). "= 485%
B Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE_ Weight IV, 95% CI N, 95% Cl
2.4.3 Pre-surgery
Lin_2021 1.4207 0.3687 22.0% 41412.01,853) -
Ortolan_2021 0.6471 06737 16.0% 1.91[0.51,7.15) T+
Subtotal (95% CI) 38.0% 3.45[1.82, 6.56] e
Heterogeneity: Tau®= 0.00; Chi*=1.01, df=1 (P= 031}, F=1%
Test for overall effect: Z= 3.78 (P = 0.0002)
2.4.4 Post.surgery
Cailleux_2022 39703 1.2583 8.1% 53.00[4.50,624.23] -
Magbanua_2020 27014 08791 126% 14.90([2.66,83.46] —_—
Schneider_2021 06575 0.3106 23.1% 1.93[1.05, 3.59) .
Tumner_2017 26101 05643 181% 1360 [4.50,41.10] —_—
Subtotal (95% C1) 62.0%  9.55[2.13,42.87] il
Heterogeneity: Tau®= 1.77; Chi*= 16.65, df= 3 (P = 0.0008), F=82%
Test for overall effect: Z= 2.94 (P = 0.003)
Total (95% CI) 100.0%  5.50[2.36, 12.85] -
Heterogeneity. Tau®= 0.71; Chi*= 17.75, df= 5 (P = 0.003), F= 72% D001 ] 0 7000

Test for overall effect: Z= 3.94 (P < 0.0001)
Test for subaroup differences: Chi*= 1.49, df=1 (P=0.22), F=32.8%
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Stage Il Plasma Collections

e | - ctDNA Analysis Guiding
e B Adjuvant Therapy in Stage

Primary

* RO resection

S ECOC0=2 b + ctDNA-Negative > Observation + RFSrate at 2 years .
+ Staging CT within J CctDNA-Positive = Positive result at week 4 and/or 7 Key Secondary o o n a n c e r n
8 weeks

» Proportion receiving

= ]
el o | the DYNAMIC I trial
Secondary
* RFS by ctDNA status

+ Provision of
adequate tumor
tissue within 4
weeks post-op

i 5 Adjuvant treatment decisions based on for ctDNA-guided arm
O Syncmonoes conventional clinico-pathologic criteria + TIR
colorectal cancer + OS
Stratification Factors Surveillance:
« T stage (T3 vs T4) + CEA - 3-monthly for 24M, then 6-monthly for 36M
« Type of participating center (metropolitan vs regional) + CT C/A/P - 6-monthly for 24M, then at 36M

100% 96.6% 93.5%
0 o
96.6% - 92.4%
% o)
w0 92.4% 91,75 R
H
13
3 80% . . '] .
% Non-inferiority confirmed:
E Median follow-up 37 months lower bound of 95% CI
§ o No. of events = 43 lies above -8.5%
~ ctDNA-guided management HR (95% Cl): 0.96 (0.51, 1.82)
60% - Standard management
9 Difference in 2-year RFS rate +1.1%
(95% Cl for difference;-4.1}0 6.2%
o 0 6 12 18 24 30 36 = 42 48
Follow-up time (months)
ctDNA-guided —| 294 292 281 273 259 207 155 109 64
Standard —| 147 144 142 136 128 97 78 57 33

G‘-emel li Tie NEJM 2022



DYNAMIC II: ctDNA, Clinical Risk and T Stage

Recurrence-free survival

ctDNA and Clinical Risk

ctDNA and T Stage

Bt I 97.4% 96.7% 1o0%
89.7%
* 86.4% 0%
g 80%
§
HR (95% Cl) j™ HR (95% CI)
~ CtDNA Negative & Low risk 1 - CtDNA Negative & T3 1
0% ctDNA Negative & High risk  3.04 (1.26, 7.34) o CctDNA Negative & T4 2.60 (1.01, 6.71)
~ ctDNA Positive (treated) 3.69 (1.39, 9.87) - ctDNA Positive (treated) 2.62 (1.11, 6.20)
50%
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Follow-up time (months) Follow-up time (months)
Numbers at risk Numbers at risk
—_ 56 154 150 49 142 109 0 6 u — 21 21 206 194 148 13 6
" 45 42 3 36 36 2 16 9 - 45 2 3 36 6 2 16

Gemelli

Tie NEJM 2022



ctDNA-guided adjuvant therapy in locally advanced colon
cancer: the DYNAMIC Il trial

Stage lll ng;%:::;;?;d ctDNA-Informed Management Pre-Planned SoC -> De-escalation
Colon Cancer

(SaferSeqS'*
targeted CRC panel) — > ctDNA-Negative - De-escalate 6M FP > No chemo or 3M FP
) Egéeéegtg’ o4 > ctDNA-Positive - Escalate SN Chusiplatin = FP'-> :0M FP
+ Fitforatleasta .# 1 cycle of pre-planned chemotherapy allowed prior to 6M Oxaliplatin + FP -> 3M Oxaliplatin + FP
fluoropyrimidine (FP) ctDNA-informed regimen or 6M FP
+ Staging CT within 12 W5-6 FP = fluoropyrimidine
weeks

= Provision of adequate

e Standard Management
tumor tissue < 6 weeks Clinicians

post-operation nominate — Treatment per clinician’s choice

+ No synchronous G Chawe (blinded to ctDNA result)
colorectal cancer

Stratified by clinical risk (low vs high) and sites

Primary Analysis of ctDNA-Negative Cohort: Endpoints to be Presented Here

Primary: 3-year recurrence-free survival (RFS) Secondary: treatment adherence, safety

G.em el I | Tie Nat Med 2025




a RFSin ctDNA-negative population

100 —

80

60

50

RFS (%)

30 4

20 A

=
L

Standard management

ctDNA-guided management

Absolute difference -2.8% (95% CI, -8.0% to 2.3%)

Number at risk
ctDNA-guided management 3
Standard management 349

€ RFS in ctDNA-positive population

100 —

RFS (%)

T t T
24 36 48 60

Months from randomization

143 46

30

Standard management
511

ctDNA-guided management

10 - HR1.16 (95% Cl, 0.87 - 1.53)

Number at risk
CtONA
Standard management 130 101
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t T T 1
24 36 48 60

Months from randomization

b Differences in 3-year RFS for ctDNA-negative population by

subgroups
CtDNA-guided Standard
Subgroup management  management

3-year RFS% (SE)

Difference (95% Cl)

Overall 85.25 (1.81) 88.10 (1.78) —* 2.84(-7.96, 2.27)
Age

70+ 76.15 (4.67) 86.26 (3.88) * 10.11(-22.02, 1.80)

<70 88.53 (2.01) 89.36 (1.98) | -0.82 (-6.36, 4.7)

x

Female 86.44(2.64)  86.38 (279) + 0.06 (-7.47, 7.60)

Male 8410(2.76)  89.53({2.28) | . -5.43 (-12.45,1.59)
Clinical risk

High 72.77 (4.25) 78.61(3.82) + -5.84(-17.04, 5.36)

Low 9100 (1.88)  93.23 (1.68) - ~223(-7.19,2.73)
Right-sided

No 87.88(2.43) 89.53(2.22) * { 1.65 (-8.10, 4.80)

Yes 8245(2.97)  86.29(2.87) . | -3.84 (-11.84, 4.25)
N-stage

N1 87.62(2.00) 90.85 (1.79) = 3.23 (-8.48, 2.03)

N2 75.92(5.09) 78.31(4.84) + -2.39(-16.16, 11.38)
T-stage

4 64.13 (6.28) 7.40(5.21)  } + -7.27(-23.27,8.72)

<4 89.46 (1.83) 93.16 (1.56) e ~3.69 (-8.40,1.02)
Tumor deposit

No 87.18 (2.00) 90.81(1.79) F—— -3.63 (-8.90, 1.64)

Yes 76.86(5.24) 78.71(4.79) - -1.85 (-15.76,12.07)
MMR status

Deficient-MMR  88.37 (4.89) 96.43 (3.51) ; 06 (-19.85, 3.74)

Proficient-MMR 84.69(2.09)  87.36(1.90) e -2.66 (-8.20, 2.87)

T T T T
-— 5 75 0 75 1§ ——>
Standard management Absolute difference ctDNA-guided

better

d RFS in ctDNA-positive population by subgroup

ctDNA-guided Standard

management better

Subgroup management  management HR (85% C1)
No. of events/total patients (%)

Overall 71129 (55) 64/130 (49) ! - 116 (0.87, 1.63)
Age -

70+ 21/39 (54) 12/28 (43) | - 1.40 (0.77-2.53)

<70 48/88 (55) 47/94 (50) o B 1.06 (0.76-1.49)
Sex - -

Female 23/47 (49) 23/50 (46) I * 1.09 (0.67-1.78)

Male 48/82 (59) 41/80 (51) * 119 (0.84-1.69)
Clinical risk - - -

High 50/77 (65) 37/69 (54) F———————1 132(093-1.89)

Low /52 (40) 27/61(44) t * 0.85(0.53-1.37)
Right-sided - - -

No 37/66 (56) 40/77 (52) +* 1.05 (0.72-1.53)

Yes 34/63 (54) 24/53 (45) | . 1.31(0.84-2.03)
N-stage - - -

N2 33/54 (61) 23/45 (51) - 1.22 (0.78-1.80)

NI 38/75 (51) 41/85 (48) - 1.09 (0.75-1.58)
T-stage .

34/48 (M) 25/48 (51) + 173 (112-2.68)

<4 37/80 (48) 3g/eo(49) e 0.60-1.28)
Tumor deposit - - -

No 36/78 (46) 38/90 (42) ! - § 1.06 (0.72-156)

Yes 35/51(69) 26/40 (65) e — 117(0.76-1.79)

P 05 10 15 20—

ctDNA-guided
management better

HR and 95% CI

Standard management

better

DYNAMIC Il trial:
RFS with ctDNA-
uided versus
standard-of-care
adjuvant therapy

Tie Nat Med 2025



A Clinical Low-Risk (T1-3N1)

100 932, Standard management
. _%ﬁ
80 ctDNA-guided management
704
60
£ 50
T 404
c
A 30
@
£ 204
é 104
% Absolute difference -2.2% (95% Cl, -7.2%ito 2.7%)
T T T 1
-4 0 12 24 36 48 60
Time from Randomization (months)
No. at Risk
ctDNA-guided management 242 233 219 160 93 39
Standard management 227 222 209 152 95 32

B Clinical High-Risk (T4 and/or N2)

100 -
7 786
80 ) Standard management
g
= 70 728 | . .
2
g 60 ctDNA-guided management
@
@ 50
£
% a0
]
£ a0+
3
20|
10— Absolute difference -5.8% (95% Cl, -17.0% to 5.4%)
o T T T 1
0 12 24 36 48 60
Time from Randomization (months)
No. at Risk
CDNA-guided management 111 100 84 54 31 12
Standard management 122 14 101 7 48 14
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DYNAMIC Il trial: RFS with
ctDNA-Guided versus
Standard-of-Care Adjuvant
Therapy for ctDNA-Negative
Patients, According to
Clinical Risk

Tie Nat Med 2025



Tracking More Variants ldentified in Tumor Improves Testing for MRD

EoT plasma samples (N = 38 with residual samples)

<0.0001
801 1

60 -
40

201

o] <

No. of variants tracked in plasma

\
RS pan® \NESNQGS

# Variants CRC panel
Median (IQR) 3(2,4)

WES*
29 (24, 38)

=3 No recurrence

=3 Recurrence

40+
N=33 N=32
304
‘Q
8
320+
o 30 31 §
2 £
%1 n=s N=6 :
i 6 §
. 1 [<]
% \"\\16 a\-\qe E \\"\\16 a"\\je
0% o9 007 qeS
G‘O\Ak Q\O“P‘ G\O\AP\ G@V\P‘
Sensitivity 57.1% Sensitivity 85.7%
Specificity 96.8% Specificity 100%
PPV 80.0% PPV 100%
NPV 90.9% NPV 96.9%

*WGS (whole genome sequencing) in 3 patients due to low no. of suitable variants by WES (whole exome sequencing)

2024 ASCO #ASCO24 presenteD Bv: Jeanne Tie, MBChB FRACP MD

ANNUAL MEETING

Gemelli

Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org

RFS by EoT ctDNA (WES-Informed assay)

100%

Clearance 100%

i WES/WGS-Guided Assay

%]~ EOT ctDNA negative
= EOT ctDNA positive

H 90%

RFS events

1 recurrence, 2
deaths w/o recur.

Persistence

16.7%

Log-rank p < 0.001 0°/o

0

Numbers at risk

32

1

32

2 3 K 5

Follow-up time (years)

32 32 30 14
1 1 0 0

" AMERICAN SOCIETY OF
CLINICAL ONCOLOGY

KNOWLEDGE CONQUERS CANCER



Patients (proportion)

MRD detection: open issues

Prognostic value of postoperative ctDNA in NSCLC patients

MRD detection
P<0.001

1.004

o

~

o
1

0.50

0.254

0.00-
Negative Positive

I Relapse N Disease-free

MRD: Minimal residual disease

Gemelli

D MRD detection

1.004

o
N
o

HR, 11.1
95% ClI, 6.5-19.0
P<0.001

Recurrence-free survival
o
o
o

°
o
=]

A fraction of MRD negative patients still
has a disease recurrence

It is not clear whether this is due to
limited sensitivity of the assays or to
biological features of the tumor

In MRD negative patients, recurrence is
more frequently lorocoregional or in
lymph nodes or intracranial

0 250 500 750 1,000
No. at risk Time since surgery (days)
Negative 303 295 273 200 148 24
Positive 26 22 10 3 0 0
Xia Clin Cancer Res 2022

N .

Almost all MRD positive patients have a
disease recurrence

Interventional studies are needed to
develop effective therapeutic strategies
to eradicate MRD




Prospective interventional studies testing perioperative
ctDNA in patients with early stage NSCL

ctDNA cleared .
and pCR Observation
Intensified
| L Standard
neoadjuvant ——> Surgery —> No ctDNA cleared it

therapy or no pCR therapy
CtDNA
clearance? No ctDNA Experimental

- onnie clearance and no —— adjuvant
. Standard ——> neoadjuvant pCR therapy
ctDNA neoadjuvant therapy

therapy

Pre-operative |——/
ctDNA testing

et Standard
Stratification CtDNA- neoadjuvant Surgery
o St_age therapy
e Histology Longitudinal ctDNA monitoring

e Oncogenic
drivers

De-intensified
Surgery

neoadjuvant
therapy

Normanno Nat Rev Clin Oncol 2025
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Clinical applications of ctDNA assays for patients with
cancer and expected DNA levels in different phases of
the disease

Early stages Advanced disease

Screening Neoadjuvant Molecular Molecular Adaptive Biomarkers to Monitoring Acquired
monitoring residual disease relapse adjuvant guide therapy of response resistance
monitoring strategies Emergence

of driver and
resistance clones

100

50

Mutant allele fraction

Diaghosis Definitive local Follow-up Folldw-up Cliﬁ\ sal Systémic Progréssion
treatment rela) se therapy

Gem el li Pascual et al Ann Oncol 2022
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driving innovation in ancology

GODD SCIENCE
BETTER MEDICINE
BEST PRACTICE

SPECIAL ARTICLE

ESMO recommendations on the use of circulating tumour DNA assays for
patients with cancer: a report from the ESMO Precision Medicine Working
Group

). Pascual’, G. Attard’, F.-C. Bidard®*, G. Curigliano™®, L. De Mattos-Arruda’®, M. Diehn®, A. Italiano®*""?, J. Lindberg"?,
). D. Merker™®, C. Montagut™®, N. Normanno'®, K. Pantel'’, G. Pentheroudakis'®, 5. Popat'”?°, J. 5. Reis-Filho™, J. Tie”**?,

). Seoane®"?®, N. Tarazona’>”, T. Yoshino®® & N. C. Turner'*>®"

ESCAT tier and level of
evidence

Tumour type Indications Recommendation

Non-small-cell lung EGFR (for common, uncommon, exon 20 insertions, IA**"
cancer T790M and other resistance mutations e.g. C797X).

ctDNA genotyping recommended in treatment-naive
cancer patients and resistance upon prior TKIs.

ALK (for fusions and acquired resistance kinase AT Caution should be kept as ctDNA assays will miss
domain mutations). histological trans-differentiation.

MET (for exon 14 splice site mutations, and acquired IB**%**/ ctDNA testing may not have adequate sensitivity to
resistance mutations) ; detect MET true high copy number gain as

KRAS (for G12C and non-tier 1 other KRAS 1B resistance mechanism to osimertinib or lorlatinib.
mutations) Amplification and fusion detection is suboptimal
BRAF (for V60OE) [ with ctDNA assays, and should be repeated in tissue
RET (for fusions and acquired resistance kinase 1B where possible.

domain mutations)

ROS1 (for fusions and acquired resistance kinase  1B"**'*°

domain mutations)

NTRK 1/2/3 (for fusions and acquired resistance IcEE
mutations)

MET (for high-level copy number gain/amplification) I1A**°

ERBB2 (for exon 20 insertions and transmembrane 11B*7% %"
mutations, and amplification)
BRAF (for non-V60OE class I-Ill mutations) ng'*’

160,161

Thyroid cancer BRAF mutations B ctDNA testing if tissue not available.
RET mutations 1B16% 153
NTRK 1/2/3 fusions Ic**

Gemelli

ctDNA assays can be
undertaken in treatment-
naive patients and is
especially recommended
when a significant delay is
expected in obtaining
tumour tissue for
genotyping, when invasive
procedures may be risky or
contraindicated, or bone is
the only site that could be
biopsied




The new diagnostic algorithm

For image-suspected stage 3-4 lung cancer

Blood first

Patient
Referred by attends
GPlother respiratory I
specialist clinic: CT A
with scan shows Gl
suspected likely stage

lung cancer 4lung
cancer
Tissue
As;ja‘é%a‘ sampiing to Pathologist
tests (e a confirm confirms

e diagnosis
oran iy [l (€BUS.CT-
biopsy)

MDT to
review
results

Patient

Blood first s ] :

therapy
emergency

Sanjay Popat FRCP PhD

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

ity
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Predictive
biomarker
lesting
(IHC,

)

Organisers

Starts
systemic
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Results of the health economic evaluation

What did we find?

* N=1,296, equal gender balance, 18% never smokers
* 24% emergency hospitalizations

* 10% could not undergo tissue biopsy; 20% underwent =1
biopsy; 6% complication rate of biopsies

* 62% confirmed NSCLC; 11% SCLC; 12% other
cancers/benign

+ Genomics turnaround time: 39d vs 22d from sampling to
genomics report (44% turnaround time improvement)

» Cost effective for ctDNA at presentation with £11M
savings to NHS: avoiding additional procedures, better
treatment, start treatment quicker, improved QOL

Sanjay Popat FRCP PhD

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

https://norththamesgenomics.nhs.uk/wp-content/uploads/2026/01/Edge-Health-Health-economics-evaluation-of-ctDNA-testing-in-NSCLC-for-pubd. pdf

Gemelli

Median TAT (days)

Health economic analysis:

NHS England ctDNA Pilot
Benefit-cost ratio by scenario

Median TAT by GMSA (n=1,296)

== Liquid biopsy (ctDNA) == BCR=1.0 (break-even)
= Tissue NGS 1.75
50 1 —2ad
-2ad -21d
~1ad 4 7 Favourable
150 1.4
_12d < Favourable
404 -16d 1.3
= 1.25 1
-17d 2
-9d 2
301 2 1.00 T J- - -—-—========
]
<]
9
T 0.75 A
20 5
[
0.50 -
10 4
0.25 -
0.00 -
OverallGMSA 1GMSA 2GMSA 3GMSA 4GMSA GMSA 6GMSA 7 Scenario 1 Scenario 2 Scenario 3
n=1.296) (Early/ (Parallel (Serial
presentation) salvage) salvage)
H HS E HEA Rey ned by NHSE Genomics Unit) — Fig 22 & Tables 4-6
Organisers Partners
TASLC

ESTRO

- -



ctDNA NGS ctDNA pilot implementation roadmap

Commercial partnerships with the NHS via technology transfer

Programme |Content ctDNA Provider
February — December 2022 Phase 0 Discussions, agreements, N/A (@ GUARDANT | (§) FouNDATION
8 funding
£ January — July 2023 Phase 1 700 tests, (selected hospitals) 2 commercial  ;, c4ensco
E providers:
August — March 2024 Phase 2 1,800 tests, (selected 1 NHS provider:
hospitals) Marsden360 | Gp Foyteemo
Health economic evaluation
April 2024 — March 2025 Phase 3 10,000 tests, (all hospitals) 2 NHS providers:
Marsden360 | QD feseRe™™
April 2025 onwards Routinely NHS- Patients with radiologically 3 NHS providers:
funded service  suspected stage III/IV lung Marsden360 | ) roumpanon
(England only)  cancer, likely unsuitable for
curative intent surgery or " SOPHIA
radical radiotherapy and
ECOG 0-3
Sanjay Popat FRCP PhD Organisers Partners
Content of this presentation is copyright and responsibility of the author. Permission is required for re-use. m :\;(_ ESTM s ""_3 /\ osr0p|a<iss

Gemelli




Pilot EQA for Multibiomarker Testing in cfDNA IQN

VAF  05% 2% 2% 5% 5% 10% > Sixty laboratories from 17 different countries
oo . > Five artificial plasma samples were distributed for testing
»  Two samples contained multiple biomarkers and

80%
70%
60%

participating laboratories were assessed for genotyping

20%

pPercentage of laboratories

10%
0%

Number of laboratories

o »  The program is coordinated by GenQA (Jenny Fairley) on
I I behalf of IQN Path

1 VAF
KRAS PIK3CA IDH1 FGFR3 STK11 BRCAZ Variants
Range (Avg) Detected Did not detect the variant

\ELEN
mVariant detected variant below LOD Out of
mCritical error variant not in scope Case 3 Expected 4% sclgpe 1
EGFR 2.5%-75% | 32 (86%) | 5 (14%)
€.2303_2304insTGTGGCCAG (4.1%) Critical 4
ook p.(Ala767_Val769dup) error (10.8%)
@ Out of 1
3 9% Case 4 Expected 1% scope (2.6%)
C g0y BRAF 0.3%-1.5% 6 | 252%) P —
B 0% c.1799T>A (0.87%) (94.8%) Below LOD? 1
5 p.(ValB00GIu) Stated as 1% | (2.6%)
60%
= 50% Case 5 Expected 1% | 35(92%) | 3(8%) |BelowLOD? 2
5 EGFR 0.2238_2252del 0.4%-3.2% e o | (5.3%)
X p.(GIUT46_Thr751delinsAla) (0.94%) -
g sox (deletion in exon 19) Critical
o 2% AND error
5 10%
i EGFR ¢.2369C>T Exges‘g}ed (893:% (10‘2 N citca
(Thr790Met = /o 5L -0/0
ALK ROS1 NTRK1 FGFR3 p ( ) 03%'100/0 error
mFusion detected wmCritical error Fusion not in scope (0.61%)

Gemelli




Actionable genomic alterations in breast cancer

Table 3. List of genomic alterations level I/1l according to ESCAT in advanced breast cancer

Gene Alteration Estimated prevalence ESCAT score Drug class matched References
ERBB2 Amplifications 15%-20% 1A Anti-HER2 monoclonal antibodies Baselga et al., N Engl J Med 2012™
HER2 TKls Krop et al., Lancet Oncol 2014°°
Anti-HER2 ADCs Lin et al., J Clin Oncol 2020°"
Saura et al., J Clin Oncol 2020°°
Rugo et al., JAMA Oncol 2021°°
Hotspot mutations 4% 8 Pan-HER TKls Hyman et al., Nature 2018°"
Anti-HER2 ADCs Smyth et al., Cancer Discov 2020°"
Li et al., Ann Oncol 2023"
PIK3CA  Hotspot mutations 30%-40% 1A (ER-positive d-specific PI3K André et al., N Engl J Med 2019°
HER2-negative ABC) inhibitors Rugo et al., Lancet Oncol 2021%
ESR1 Mutations 30%-40% IA (ER-positive SERDs Bidard et al., J Clin Oncol 2022
HER2-negative ABC Bardia et al., Cancer Res 2023°°
resistant to Al)
BRCA1/2 Germline pathogenic/likely 4% 1A PARP inhibitors Litton et al., N Engl J Med 2018°°
pathogenic variants Robson et al., Eur J Cancer 2023%
Somatic mutations 3% 1]:] PARP inhibitors Tung et al., J Clin Oncol 2020°®
PTEN Mutations/deletions 7% 1/n AKT inhibitors Schmid et al., J Clin Oncol 2020%°
Turner et al., N Engl J Med 20237
AKT Mutations (p. E17K) 5% 11 AKT inhibitors Kalinsky et al., JAMA Oncol 20217
Turner et al., N Engl J Med 2023"°
PALB2  Germline pathogenic/likely 1% e PARP inhibitors Tung et al,, J Clin Oncol 2020°°

pathogenic variants

Gruber et al., Nat Cancer 2022”°

It is recommended to carry out
tumour NGS of a tumour (or
plasma) sample from a patient
with hormone receptor-
positive/lHER2-negative
advanced breast cancer as
standard of care.

Gemelli

Mosele Ann Oncol 2024




ctDNA testing identifies more ESR1 positive patients
compared to tissue testing

A All Paired Samples B Contemporaneous Paired Samples
(within 60 days)
Sensitivity % 88.9 88.9 96.8 100.0 100.0 100.0 100.0 100.0
Specificity % 98.5 95.5 46.7 93.3 97.4 100 57.1 94.0
1007 = = ] 1007 - I 1
75 I 75
- ctDNA tested with
g 50 o Guardant360® CDx
25 25
0| o]
AKT1 HER2 ESR1 PIK3CA AKT1 HER2 ESR1 PIK3CA
n=176 n=76 n=76 n=76 n=43 n=43 n=43 n=43

Concordant positive - Discordant ctDNA sequencing positive, tissue sequencing negative

Concordant negative - Discordant ctDNA sequencing negative, tissue sequencing positive

Turner et al, Circulating tumour DNA analysis to direct therapy in advanced breast
cancer (plasmaMATCH), suppl mat, Lanc. Onc.2020

Gemelli



ELACESTRANT in ESR1 mutation positive BC pts

EMERALD (Study RAD1901-308)

Elacestrant
345 mg PO daily

n=239 Primary endpoint
+ PFS per BICR in ESR7-mut and ITT

Postmenopausal women or

men with ER+HER2-

metastatic breast cancer

+ 1-2 prior lines of ET

+ 1line ET with a CDK4/6i
inhibitor

Secondary endpoint
+ OSin ESR1-mutand ITT

100 Elacestrant soc
a0 4 {n=239) (n=238)
a0 Events, No. (%) | 1axi603) 166 (65.5)
HR (95% Cl) 0.70 (0.55 to 0.88)
T P | 0018
= 604 6-month PFS, % 3.3 204
- (95% C1) (27.210 41.5) | {14.11t0 26.7)
g 50+ by 12-manth PFS, % 23 ?
4l & (15210294 | (4010 14.8)
30
20 4
—&— Elacestrant
104 _5--s0c
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time {manths)
No. at risk:
Elacestrant 239 223 106 89 60 57 42 40 34 33 27 24 19 13 N 8 7 ] ;3 2 2 2 2 1 0
s0c 238 206 B4 68 39 3B 25 25 16 15 7 4 3 3 2 2 1 U]
B

=
]
a
30
10
No. at risk
Elacestrant

soC

Ge

Elacestrant soc
(n=115) n=113)
| Events, No. (%) | e2639) | 78iea0)
+ HR (95% CI) 0.55(0.39 to 0.77)
[ | 0005
G-month PFS, % 40.8 19.1
(35% CI) (30.11061.4) | {10.51027.8)
12-manth PFS, % 268 82
95% C) (162103741 | (1.31015.1)
-0 oo o
=----0--_.
—&— Elacestrant ‘c
1-o--soc e ©
I
001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time {(months)
115105 54 46 35 33 26 26 21 20 16 4 1 9 7 5 5 4 4 1 1 1 1 1 0

113 99 39 34 19 18 12 12 9 8§ 4 1 1 1.0

melli Bidard JCO 2022

Investigator's Choice
(Al or fulvestrant)
n=239

Stratification factors

* ESR1 mutation(s) (detected or not detected)
+ Prior treatment with fulvestrant (yes or no)

+ Visceral metastases (yes or no)

This presentation is intellectual property of the authoripresenter. Contact
hhs gov for i

San Antonio Breast Cancer Symposium®, December 5-9, 2023 distribute.

> ESR1 testing in cfDNA at a central laboratory
using the Guardant360 CDx assay

» ESR1 mutations were defined as any missense
mutation in codons 310-547

» Frequency of ESR1 variants: 47.8%

> VAF up to 0.03%




SERENA-6: ESR1m distribution and baseline sVAF Rﬁ?sed

patients, n=315

94% of randomised patients had at least 1 of the 4 most common mutations Baseline ESRTm sVAF
18% of randomised patients had >1 distinct ESR7m detected 100 -
i Number of distinct ESRTm
H"h""i"HM|||||-||||-||||-I|||-||II-||||-||||L||||-I|||-||II-||||-||||-|||I-Illllillll-llllﬁllll 101
D538G
Y537S

Y537N

E380Q

Y537C ’

L536H |
L536P

L536R ||
V422de i}

—
1

Summed ESR1m VAF atbaseline (%)

=
=
1

I
S463P |
Y537D

0.01

(s)VAF, (summed) variant allele frequency.
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Randomis;ad patients
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Imlunestrant—

Characteristic Imlunestrant Standard Therapy Abemaciclib
Patients with Patients with
ESR1 Mutations All Patients ESR1 Mutations All Patients All Patients
(N=138) (N=331) (N=118) (N=330) (N=213)
ESR1 mutation — no. (%)Y 138 (100) 138 (41.7) 118 (100) 118 (35.8) 67 (31.5)

42% ESR1m Detection Rate (138/331)

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic Patients with ESR1 Mutations All Patients
Vepdegestrant Fulvestrant Vepdegestrant Fulvestrant
(N=136) (N=134) (N=313) (N=311)
ESR1 mutation — no. (%) 136 (100.0) 134 (100.0) 136 (43.5) 134 (43.1)

>43% ESR1m Detection Rate (136/313; 134/311)




Tissue/liquid biopsy concordance in CRC

i SR RN NY " RTRE (PR
_— N N [ Y | S N N AN N N N N N N

Table 1. Tissue and plasma KRAS and NRAS status D%E%‘. T .- '-'.P -

Tissue KRAS/NRAS Plasma KRAS/NRAS mutational o T T
mutational status, n status (n) i . L . RO
. . 1 v

#2E

2onnaial
Ed

e

B

Eatatel

Mutated Wild-type M e i

&

B
memmmemmcemcccsessssssssssnaR R REN°

Ciardiello et al Ann Oncol 2024

Mutated 3 PE 10 gea oo "
Wild-type 59 10 49 i _— o U
Total 92 33 59 [ RN B | '

GEES

e

BREURERLE AL L L RANOUCANIAGYEG LS w D

e

I 1 (O I I | | i " 1

TMEB class Gender Age Sidedness

TMB-high [ Female Ml=50 MLeft M Rectum
B TvE-low M Male <50 M Right © Not specified

Normanno et al Ann Oncol 2018

Cases KRAS/NRAS/BRAF 6/31 14/37 2/21
(o)
MNENT LTI ESUETA R B 6/37 (16.2%) (19.3%) (37.8%) (9.5%)
tissue at baseline

Gemelli

Normanno et al ASCO 2018




The LIBImAb study

RAS WT/BRAF WT
(tissue biopsy)

40-45%

<:|I | Random

CCEE

. <:II Il Random
/ 11 \

FOLFIRI
*

BEVACIZUMAB

disease or taxicity

Pls Carmine Pinto & Nicola Normanno; Funded by AIFA (Italian Drug Agency)
Gemelli &

Blood samples collected into two 10.0 mL
Cell-free DNA BCT (Streck) at:

baseline for all enrolled patients
(screening);

after 8 cycles of treatment for patients
with RASWT liquid biopsy at baseline,
who did not progress (re-screening);

at progression of the disease, for all
randomized patients.

Plasma samples at baseline and after 8
cycles will be immediately tested, while
samples at progression will be also
stored for retrospective analyses.




Baseline detected plasma EGFRm correlated with PFS in the
ctDNA analysis set across both treatmentarms

Osimertinib + chemotherapy Osimertinib monotherapy
Median PFS, months {35% CI) Median PFS, months (35% CI)
1.0 -f‘h\'_ ey == Detected plasma EGFRm (n=147)  24.8 (13.6,27.9) 1.0 Bt == Detected plasma EGFRm (n=161) 12.9(13.6, 16.6)
= W -1 « « Non-detected plasma EGFRm (n=65) 22.2 (22.8 NC) ‘4-\ g s Non-detected plasma EGFRm (n=48) 20.2 (25.0, NC)
— :
084 bt *- g HR (35% CI) 0.64 (0.42, 0.38) 084 \ k. HR (35% Cl) 0.51(0.35, 0.76)
w \ JE w - e
— “ - L
o 064 % S o 086+ ~
z e | g k&—t
= 1 =
0.4 - 0.4 -
S S
a a b o
02+ I 0.2~ R
I
|
0 1 T T L) 1 > 1 0 T L] 1 1 L] 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
. Time from randomization (months) X Time from randomization (months)
No. at risk: No. at risk:
- 147 122 101 78 38 15 0 - 161 128 96 56 31 13 0
== 65 60 56 44 25 5 0 43 41 34 30 21 7 0

= Patients with baseline detected plasma EGFRm had shorter median PFS (24.8 and 13.9 months) compared with
those with baseline non-detected plasma EGFRm (33.3 and 30.3 months) in the osimertinib plus chemotherapy and
osimertinib monotherapy arms, respectively

ctDNA analysis s=t. HR was calculatad by an unstratified log-rank test
Cl, confidence interval; ctDNA, circulating tumor DNA; EGFRm, epidermal growth factor receptor mutation; HR, hazard ratio; NC, not calculsble; PFS, progression-fres survival
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PFS improved with osimertinib plus chemotherapy in patients
with baseline detected plasma EGFRm versus osimertinib alone

PFS in patients with baseline detected plasma EGFRm PFS in patients with baseline non-detected plasma EGFRm
Median PFS, months (85% ClI) Median PFS, months (35% Cl)
1.0 "C*_}\_ == Osimertinib + CTx (n=147) 248(196.219) 0= ~, « = Osimertinib + CTx (n=85 33.3 (23.8, NC)
; ‘#k“ﬁ == Osimertinib mono (n=161) 13.5(13.8, 16.6) piogh, Jon 3 20.3 (25.0, NC)
0.8 - \ﬁ+—ﬂ\ HR (35% CI) 0.60 (0.45, 0.80) 08 - i " HR (35% CI) 0.93(0.51, 1.72)
w \ﬂ\_\_ wn | Spp—
& \ £ )
5 06 L T % 5 06- ) ‘
- i - -
z W [ T 5 v il
0.4 4 0.4 - !
5 e R 5 .
S S
a T iy g a I
02+ +—t 0.2 - I
[
[
0 T T T T T 1 0 T 1 1 1 1 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
i Time from randomization (months) . Time from randomization (months)
No. at risk: No. at risk:
- 147 122 101 78 38 15 0 == 65 60 56 44 25 5 0
- 161 128 96 56 31 13 0 43 41 34 30 21 7 0

Baseline detected plasma EGFRm was prognostic and may select for a higher degree of clinical benefit
with osimertinib plus chemotherapy versus osimertinib alone

HR was calculated by an unstratified log-rank test
Cl, confidence interval; CTx, chemotherapy; EGFRm, epidermal growth factor receptor mutation; HR, hazard ratio; mono, monotherapy; NC, not calculable; PFS, progression-free survival
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ctDNA CLINICAL USE, INTERPRETATION AND REPORTING IN ADVANCED CANCER

Clinical Guidelines and ctDNA Use Assay Validation and Quality Assurance

» Pascual J etal. ESMO recommendations on the use of circulating
tumour DNA assays for patients with cancer. Ann Oncol.
2022;33(8):750-768.

» Lockwood CM et al. Recommendations for Cell-Free DNA Assay

Validations: A Joint Consensus Recommendation of AMP and CAP. J
Mol Diagn. 2023;25(12):876-897.

v

van de Haar J et al. ESMO Recommendations on clinical reporting of

genomic test results for solid cancers. Ann Oncol. 2024,;35(11):954—
967.

- Fairley JA, Cheetham MH, Patton SJ et al. Results of a worldwide
external quality assessment of cfDNA testing in lung cancer. BMC
Cancer. 2022;22:759

# Burstein HJ et al. Testing for ESR1 Mutations to Guide Therapy for
HR+/HER2- Metastatic Breast Cancer: ASCO Guideline Rapid
Recommendation Update. J Clin Oncol. 2023;41(18):3423-3427.

Reporting and Interpretation Clonal Haematopoiesis and Germline Findings

» de Jager VD et al. Reporting of molecular test results from cell-free DNA

» Edge Health. A Health Economics Evaluation of ctDNA testing in
NSCLC. NHS England Report. 2024.

analyses: expert consensus recommendations from the 2023 ELBS » Tell R, Zehir A et al. Lexicon for Clonal Hematopoiesis in Liquid
CtDNA Workshop. eBioMedicine. 2025;114:105636. Biopsy. Clin Transl Sci. 2026;19:¢70463.

> Hadd AG, Silvestro A etal. Establishinga Common Lexicon for # Kuzbari Z et al. Germline-focused analysis of tumour-detected
Circulating Tumor DNA Analysis and Molecular Residual Disease: Insights variants in 49,264 cancer patients: ESMO Precision Medicine Working
From the BLOODPAC Consortium. Clin Trans! Sci. 2025,18:¢ 70185 Group recommendations. Ann Oncol. 2023;34(3):215-241.

# Li MM et al. Standards and Guidelines for the Interpretation and
Reporting of Sequence Variants in Cancer: Joint Consensus
Recommendation of AMP, ASCO, and CAP. J Mol Diagn. 2017;19(1):4-23.
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Take home messages

Y

Y VY

Multi-omic and multi-modal approaches are under development for early cancer diagnosis

In patients receiving neoadjuvant therapy, ctDNA clearance is highly prognostic and correlates
with pCR

After surgery, detection of MRD by ctDNA testing is associated with a significantly increased risk
of recurrence

Novel technologies will allow detection of complex biomarkers by ctDNA and ctRNA testing

Results of interventional clinical trials demonstrating the clinical utility of ctDNA testing in
directing treatment are needed to move this biomarker in clinical practice

Standardization of methods for ctDNA testing is necessary to harmonize results from clinical
trials
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