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The Blood Does Not Lie - But Should We Act ?

Study Date:
Month 1

Series: 2
image: 27/68

CtDNA
DETECTED

Impression:

No evidence of
intrathoracic
disease.

9

Study Date:
Month 4

Series: 2
Image: 31/68

Blood doesn’t  ase = Y JERET

° e ° . ¥ ; Small pylmonary
lie — it knew first. - 4 | ¥ /4 noduiednthe

measuring 6 mm.

Molecular signals can precede
radiologic evidence.
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ctDNA MRD is an extremely strong prognostic biomarker
across early-stage solid tumors
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ctDNA MRD-guided adjuvant IO in bladder cancer

A Disease-free Survival among All Patients with ctDNA-Positive Status

Percentage of Patients

No. at Risk
Atezolizumab
Placebo
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B Overall Survival among All Patients with ctDNA-Positive Status
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Powles et al., Nature, 2021, Powles et al., NEJM, 2025; Anagnostou V, ASCO 2026

e |IMvigor011, randomized, double-blind,
placebo-controlled trial

e 250 patients with MIBC post curative-
intent surgery

e ctDNA MRD positive by serial evaluation
starting 6 weeks after cystectomy and
during the subsequent 12 months

 Disease-free survival benefit of 9.9 months
for atezolizumab vs. 4.8 months in the
placebo arm

e Qverall survival benefit of 32.8 months vs.
21.1 months in the placebo arm

The FDA approved atezolizumab as adjuvant
therapy for MIBC guided by ctDNA minimal

residual disease (Signatera CDx) on May 15,
2026.



Patient Case

42-year-old female diagnosed with cT2N1 grade 3 invasive ductal carcinoma
of the breast, HR positive, HER2 negative has completed neoadjuvant
chemotherapy with ddACT, surgery shows 2 cm residual disease with 3/14
lymph nodes involved with disease. After completing radiation, she is planned
to receive OFS + Al + ribociclib + zolendronic acid. She is interested in
learning more about ctDNA surveillance and asks:

1. What is the likelihood this test would be positive and if positive, does it
mean my cancer will come back - if yes, how soon ?

2. How accurate is your assay in predicting the risk of my cancer coming
back ?

3. If my blood shows cancer, what treatment will you give me ?
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What are cfDNA and ctDNA and where do they come from ?

cfDNA is the total amount of DNA in the circulation NI

CtDNA is a subset (=21%) of cfDNA shed by the tumor
cells

ctDNA half-life is minutes to hours

Cell-free DNA

Other tumour-derived or g&::::m:::::ﬁ':
associated factors (including

extracellular vesicles, TEPs, :nd pmdl:i“ls shed
RNAs, proteins and trom mul itp e
metabolites) umour s

Surveillance for \§,
micrometastatic
disease

cluster Treatment selection and

response monitoring in

@ 3 5?52:::swith metastatic Small volume of tumor
pebbingll) | N cells remaining after

- _ treatment in patients
Ignatiadis M, et al. Nature Rev Clin Oncol 2021;18:297-312. . ..
Parsons H, ESMO Breast 2026 W|th no C||n|Ca|

evidence of disease.
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TNBC has the highest ctDNA shedding among breast cancer subtypes
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Magbanua MJM, Nature Communications 2025
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ctDNA is prognostic and improves on RCB for risk stratification
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Magbanua MJM, et al. Nature Communications 2025; Hunter NB, et al. JCO 2026
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High risk ER+ breast cancer: Retrospective analysis of ctDNA

PALLAS
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Loi S, et al. ASCO 2024; Parsons H, et al. SABCS 2025
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ctDNA+ 11%, metastatic diagnosis at first ctDNA+ 27% to 43%

TRAK-ER
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Palbociclib +

Development of fulvestrant
personalised —
ctDNA assay

C:Y?ONAsuweillanceQS | :1:;2':::'1
I Accrual ongoing

disease
Off Study
Standard of Care

. Standard endoc
therapy*

Tumour tissue
and blood
sample

* Patients allowed to continue
same ET or switch between

Recruitment in France and UK
standard endocrine therapies

rine

Aromatase inhibitor,
tamoxifen +/- OFS

T

ctDNA+ : 11.6% (105/901)
42.3% metastatic disease (45/105)

100

P <0.001

~
o

Recurrence (%)
o
o

N
o

0.01 0.1 1
Allele Fraction (%)

0 .
0.001

10

LEADER

Signatera Exome

Baseline H Screening H 12 months H Complete
ER+ (>10%) HER2- Primary
Breast Cancer, Enpgint:
s/p surgery Ribociclib ctDNA
g::?;';notherapy :> Pt E"gible |:> Therapy :> response
at least 1 year Key
beyond CDK 4/6i Secondary
use (if applicable) Endpoint:
ctDNA+ DFS
B?seline Adverse Event Monitoring
thIsue, Blood based Biomarker Monitorin
ood
ctDNA positivity rate: 11% (15/140)
27% metastatic disease (4/15)
10 initiated therapy (ribociclib + Al)
o
g e Response
= (N=5) \
N o
£E No Response
32 (N=2)
% 2 I T T T 1
0 5 10 15 20
Median distant recurrence free survival (months)

Medford A, et al. SABCS 2025
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Higher clearance -> No relapse

Signatera Exome

High-risk HR+ on adjuvant ET >6 months and <7 years

3.2 Study schema

- - Signatera Negative: Continue
Surveillance screening ctDNA / screening q6 months
eligible due to clinical ‘ molecular
high risk screening \ — -

g6 months* Posn_lve. Restaging
Imaging

1

| No evidence of M1 disease

4
¢ N\

*ctDNA surveillance phase continues until 100 patients are

randomized, subsequently patients who remained ctDNA Arm A** Arm B**
negative will no longer have ctDNA testing on this study Fulvestrant + Continue current
**ctDNA testing will be done during treatment at 3 and 6 months palbocu:llb ad]uvant therapy X
and at discontinuation therapy that could be due to completion of X2 years 2 years
treatment, or disease progression, or adverse event, or patient

preference.

Accrual ongoing

Pusztai L, et al. ASCO 2025
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ctDNA detection: 12%
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6 of 10 patients with increasing ctDNA
levels had clinical relapse




TNBC and BRCAm HER2-negative: ctDNA+ 8-14%, metastatic
diagnosis at first ctDNA+ 49-72%

digital droplet PCR: 14% ctDNA+ Signatera Exome: 8% ctDNA+

cTRAK-TN Trial ZEST Trial

= 49% of ctDNA+ had
72% of ctDNA+ had overt metastatic disease

FemBralima0 overt metastatic disease

***5 pts received

147 (7.7) 73 (49.7)
99(5.2) 52 (52.5)
Visit 2 1086 m)—
Visit 3 783 4(05 1(25.0)
Visit 4 475 5(1.1) 3(60.0)
Visit 5 183 3(16) 2(66.7)
Visit 6 30 0 0

Visit 7 6 0 0

Visit 8 2 0 0

21(438)

treatment ol B s 8 rou
TNBC, High ctDNA ctDNA Positive z, s D D
Risk E.Bég;in surveillance N =45

. q3 months _r
Surveillance N = 161 Randomization O e rl I I

2:1

i B ay
No trial Observation ’
therapy Overt motastatc dssase

N =116 Turner et al. Annals of Oncology. 2023

TNBC
gBRCA wt g KB
N =600
Turner et al. SABCS. 2025.

RFS 11.4 vs. 5.4 months; HR 0.64, 95% CI 0.30-1.39

« Select relatively high-risk patients

Challenges . itivi : :
with tr?e h?;\ratf OffCtD':'A fos't'v'ty - Test as early as possible from completion
° I rate or metastatiC .
clinical trial disease at ctDNA detection of standard therapy, anq improve sgnsmwty
of ctDNA testing to maximize lead time
between molecular and clinical recurrence

Cobain E, ASCO 2026
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Patient Case

42-year-old female diagnosed with cT2N1 grade 3 invasive ductal carcinoma of
the breast, HR positive, HER2 negative has completed neoadjuvant
chemotherapy with ddACT, surgery shows 2 cm residual disease with 3/14 lymph
nodes involved with disease. After completing radiation, she is planned to

receive OFS + Al + ribociclib + zolendronic acid. She is interested in learning
more about ctDNA surveillance and asks:

1. What is the likelihood this test would be positive and if positive, does
it mean my cancer will come back - if yes, how soon ?

2. How accurate is your assay in predicting the risk of my cancer coming back ?
3. If my blood shows cancer, what treatment will you give me ?
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What is the likelihood this test would be positive and if positive,
does it mean my cancer will come back - if yes, how soon ?

PALLAS Retrospective HR+/HER2- Signatera Genome
CHiRP Retrospective HR+/HER2- RaDaR 10%
MonarchE Retrospective HR+/HER2- Signatera Exome 8%

ZEST mctwe TNBC or BRCA+ HR+ Signatera Exome —> 8%, >50% recurrent

ctDNA assay
TRAK-TN rospective TNBC Digital pCR 14%, >70% recurrent

Different biology:
luminal and TNBC,
window of
opportunity longer
or indolent tumor

DARE Prospectiv

LEADER Prospec Signatera Exome

Signatera Exome 12%, 30% recurrent
{ 11%, 27% recurrent

TRAK-ER Prospective Plasma Detect ID 12%, >40% recurrent

Mayer E, et al. ESMO Breast 2026
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What is the likelihood this test would be positive and if positive,
does it mean my cancer will come back — if yes, how soon ?

Tx end

. ¢« Intervention windo S
High —&— ctDNA signal

-®- |maging findings

Metastases visible
Radiographic relapse

{ Scan Positive }

”

[ ctDNA Positive }

MRD detected in blood >
Imaging: still negative ,/.’
P |
V4
-~ ®
,/
’/
’/
”
R s il
Time
3 mo 6 mo 12 mo 18 mo 24 mo

k————— Lead time: 6-18 months ——

Schlam | et al, JAMA Oncology 2026
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Patient Case

42-year-old female diagnosed with cT2N1 grade 3 invasive ductal carcinoma of
the breast, HR positive, HER2 negative has completed neoadjuvant
chemotherapy with ddACT, surgery shows 2 cm residual disease with 3/14 lymph
nodes involved with disease. After completing radiation, she is planned to

receive OFS + Al + ribociclib + zolendronic acid. She is interested in learning
more about ctDNA surveillance and asks:

1. What is the likelihood this test would be positive and if positive, does it
mean my cancer will come back — if yes, how soon ?

2. How accurate is your assay in predicting the risk of my cancer
coming back ?

3. If my blood shows cancer, what treatment will you give me ?

2026 Debates and Didactics in Hematology and Oncology



Challenges of detecting minimal residual disease

early breast cancer metastatic breast cancer
1 molecule of ctDNA in a >1 molecule of ctDNA in a
1-3 million molecule sample 100 molecule sample

E j \ \ \ \ \ \ \

S |\ WOY'S
3 [N ' | y
o Low amount of ctDNA requires | \ ‘ ) \\ \\ :
ultrasensitive test | ge e Sien e
 mm ] LR TR NN
S U | o \ W'y
o | \ b e Y |
Q "l : : , | "
N LB YRS )49y

Slide courtesy: Moganti S, Dana Farber Cancer Institute
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‘Tumor-agnostic vs. tumor-informed ctDNA detection platforms

Tumor-Agnostic
-
" .
N
v N
Cancer detected cfDNA extraction Computational methods distinguish Results
from plasma ctDNA from cfDNA based on (ctDNA detected vs

(based on standard tumor-specific features
panel) (eg, aneuploidy, fragmentomics,
methylation patterns)

not detected
and tumor fraction)

Tumor-Informed (Bespoke)

Primary tumor analysis not needed

Less sensitive

Quick turn-around, lower cost

Less specific

Detects acquired mutations

Fragmentatid “Generic”’

analy$rspoosrore |

Chien J, ASCO 2026; Schlam | et al, JAMA Oncology 2026
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Cancer detected Biopsy specimen Assay designed cfDNA extraction Results
(or archival tissue) based on from plasma and (ctDNA detected vs
tumor alterations detection of ctDNA not detected and

(individualized)  (based on individual assay)  tumor fraction)

More sensitive Time consuming, higher cost

More specific Do not capture emergent

mutations

“Personalized”




ctDNA sensitivity Is built on breadth and depth

DEPTH of
SEQUENCING

BREADTH

# of variants monitored

# times each
base pair is
read

Limit of detection (LOD)
Sensitivity

Chien J, ASCO 2026; Schlam I, JAMA Onc 2026; Landon et al, Nat Med 2025
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Tumor Burden

Clinical diagnosis, neoadjuvant
therapy, surgery
—_—

Clinical e Stftemic
th erapy
recurrence ﬂ Sem—r

|

Limit of Imaging

Detection
Limit of ctDNA
Detection
________ Limit of ctDNA
> detection
Early Molecular  Monitoring Molecular Assessing Monitoring

Detection  Profiling

Residual Disease

Response Clonal Evolution




ctDNA sensitivity is built on breadth and depth of the assay

Type of assay # variants LOD
NeXT Personal WGS 1800 3.45 ppm
(Personalis)
Signatera Genome WGS 64 5-9 ppm
Pathlight (SAGA) WGS 16 5 ppm
(0.0005%)
Exact Sciences WES 50 - 200 50 ppm
(0.005% TF)
RaDaR (NeoGenomics) WES 48 11 ppm
(0.0011% VAF)
Signatera Exome WES 16 100 ppm
(0.01% VAF)
Foundation One Tracker CGP-based 2 -16 >97.3% at >5 MTM/mL
Guardant Reveal Plasma-based 0.01%

2026 Debates and Didactics in Hematology and Oncology



Assay Choice Changes What We Detect

cTRAK-TN

ChemoNEAR

WES-informed Digital PCR
assay (RaDar) testing
MRD during 47.9% 0%
surveillance
Median lead 6.1 months 3.9 months

time

2026 Debates and Didactics in Hematology and Oncology

WGS-based | WES-based | Digital PCR
assay (NexT assay
Personal)
Pre-NAT 100% 84 % 76%
Median 15.6 months | 10.2 months -
lead time

WGS > WES > digital PCR




Patient Case

42-year-old female diagnosed with cT2N1 grade 3 invasive ductal carcinoma
of the breast, HR positive, HER2 negative has completed neoadjuvant
chemotherapy with ddACT, surgery shows 2 cm residual disease with 3/14
lymph nodes involved with disease. After completing radiation, she is planned
to receive OFS + Al + ribociclib + zolendronic acid. She is interested in
learning more about ctDNA surveillance and asks:

1. What is the likelihood this test would be positive and if positive, does it
mean my cancer will come back — if yes, how soon?

2. How accurate is your assay in predicting the risk of my cancer coming
back ?

3. If my blood shows cancer, what treatment will you give me ?
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Examples of Ongoing Interventional Clinical Trials

Population

ctDNA monitoring

Assay

Interventions for
ctDNA+

Primary Endpoint

PREDICT-RD (TBCRC-071)

High risk TNBC with RCB Il/lll after NAT
(N = 78)

Treat ctDNA

High risk HR+ HER2- EBC on adjuvant ET
for 4.5-7 years (N = 1960 surveillance)

Q6 weeks during adjuvant systemic
therapy
Q3 months thereafter

Q6 months during surveillance
Week 4, 16 and then every 4 months during
treatment

Signatera Genome

Signatera Exome

Datopotamab Deruxtecan (Dato-DXd)
for 8 cycles

Standard ET vs. Elacestrant for 24 months

Proportion of pts with MRD
Key secondary: RFS, OS

Distant metastasis free survival




Prospective ctDNA-guided studies will screen 10x pt population

SR Population at
Study Population | intervention P :
residual risk
arm
APHINITY HER2+ n=4,805 92.5% 7.5% (n=360)
monarchE? HR+/HER2- n=5,637 86% 14% (n=789)
KEYNOTE 5223 TNBC n=1,174 81.3% 18.7% (n=220)

“Where ctDNA fits in this treatment landscape”

1.Von Minckwitz G, et al. NEJM. 2017.
2.Johnston TM, et al. Lancet Onc. 2023.
3.Schmid P, et al. SABCS. Dec 2023.

Von Mincwitz G, et al. NEJM 2017; Johnston TM, et al. Lancet Onc 2023; Schmid P, et al, SABCS Dec 2023; Parsons H, ESMO Breast 2026
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ctDNA Has Clinical Validity, Utility Is Still Being Proven

\/ Confirmed clinical validity: ctDNA+ strongly
prognostic for recurrence

,) Unconfirmed clinical utility: Does identification of
molecular relapse allow modulation of therapy to
reverse recurrence ?

er E, ESMO Breast 2026
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Some Ongoing Trials Investigating Clinical Utility of ctDNA testing

Escalation after ctDNA positivity

Fulvestrant + palbociclib

DARE (NCT04567420) HR+ / ERBB2-, high-risk, on ET Signatera Exome v contiiition GEET
LEADER (pt 2) (NCT03285412) HR+ / ERBB2-, on ET =1 yr remaining Signatera Exome Ribociclib + Al for 1 yr 12-mo ctDNA clearance
. ) Standard ET vs
TRAK-ER (NCT04985266) HR+ / ERBB2-, upto 7 yron ET Invitae personalized e RFS

palbociclib + fulvestrant

Standard ET vs

TREAT-ctDNA (NCT05512364) HR+ / ERBB2-, 4.5-7 yron ET Signatera Exome Distant metastases-free survival
elacestrant for 24 mo

Post-neoadjuvant residual disease

Sacituzumab govitecan

ASPRIA (NCT04434040) TNBC residual disease, MRD+ Signatera Exome & aizall rhils 18-wk ctDNA clearance
KAN-HER2 (NCT05388149) ERBB2+ residual disease, MRD+ RaDaR Neratinib added to T-DM1 12-wk ctDNA clearance
PERSEVERE (NCT04849364) TNBC residual disease Foundation Medicine Ta'aZZfiar::/’o':’i:i'Et:"s'Zémab’ 2-yr DFS

reDcriD R MHTBCBRCEI gy Genome  Cprcmbdeen MO ropio,

De-escalation / MRD-negative strategies

Chemo omitted if MRD-; :
delayed treatment if MRD+ 1B SBRFS (MRD=pts)

Safe-De (NCT05058183) TNBC / ERBB2+, stage |, MRD- Signatera Exome
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Can Molecular Relapse Become Treatable Relapse?

SWOG-0500: RCT Testing Therapy Change Based
on CTC Status (Metastatic breast cancer)

VOLUME 31 - NUMBER 7 - MARC

JOURNAL OF CLINICAL ONCOLO

1.0 4 Median
=g n___Events (months)
‘;‘.’ == Arm C1: Maintain therapy 64 63 3.5
E 0.8 4 ! Arm C2: Change therapy 56 56 4.6

|
(/:) E Log-rank P= .64
> = 08+
L ‘o
o= X3
S 2 041
v a
) ~——
[eb]
j S
g’ 0.2
& .
e
L p——
0 3 6 9 12 15 18 21 24
Time Since Random Assignment (months)
No. at risk
Arm C1 64 37 16 13 10 7 4 3 1
Arm C2 56 36 25 14 10 6 5 2 1

Smerage JB, et al, JCO 2014; Parsons H, ESMO Breast 2026;
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ASCO SPECIAL ARTICLE

Breast Cancer Follow-Up and Management After Primary
Treatment: American Society of Clinical Oncology Clinical
Practice Guideline Update

James L. Khatcheressian, Patricia Hurley, Elissa Bantug, Laura J. Esserman, Eva Grunfeld, Francine Halberg,
Alexander Hantel, N. Lynn Henry, Hyman B. Muss, Thomas J. Smith, Victor G. Vogel, Antonio C. Wolff,
Mark R. Somerfield, and Nancy E. Davidson

e Use of CBCs, chemistry panels, bone scans, chest radio-
graphs, liver ultrasounds, computed tomography scans,
[*®F]fluorodeoxyglucose—positron emission tomography
scanning, magnetic resonance imaging, or tumor markers
(carcinoembryonic antigen, CA 15-3, and CA 27.29) is not
recommended for routine breast cancer follow-up in an
otherwise asymptomatic patient with no specific findings on
clinical examination

Highly accurate diagnostics paired
with highly effective therapies




Scanxiety is real

And now testxiety...

|s it fair to test if we don’t have the answers?

Logistical Challenge

° Financial burden o Testxiety o Cascade testing

Adds cost and out-of-pocket Positive results increase anxiety, A positive ctDNA may trigger
expenses; coverage varies by insurer especially when actionability is additional imaging and invasive

and institution unclear workup

° Premature therapy o Clonal selection o Unproven OS benefit
Asymptomatic patients may receive Early treatment may select resistant Earlier intervention has not yet been
unnecessary treatment, affecting clones and limit future options shown to improve survival in most
quality of life settings

Scientific Dilemma




@

How | Discuss ctDNA Testing in Clinic

Signatera, Pathlight, NeXT Personal reimbursed by Medicare for stage II-lll breast cancer.

Honest and Balanced [kttt | -
Discussion of Clinical  Earlier detection of oligometastatic disease

e ) « MRD guided treatment intensification not
Utility Evidence standard of care yet

_ _  Higher risk of recurrence, reflex imaging needed,
Implications of a closer surveillance

Positive Result  Emotional burden

Implications of a * Does r?ot implicate cure |
« Can still relapse (false negatives)

Negative Result . Longitudinal monitoring (not just one test)




ctDNA: The Promise is Real, the Proof is Pending

Caution Today Forward-Looking Future

WHOA! SLOW
DOWN UNTIL WE
GET MORE DATA!

Yes, ctDNA
IS
actionable
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