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Current cancer Multi-Cancer Earl
screening Detection

e "one organ at a time" * "one test to rule them all”

* excludes other cancer e single modality, multiple
types detection

* cost-inefficient e cost-efficient; non-invasive

® requires experienced e can integrate Al into
personnel for decision- decision-making
making e potential for Universal

* sometimes invasive Cancer Screening

& 4 \ %

Data from the PLCO)Cancer Screening Trial with 68,436 participants, showed that
after 14 screening intervention in 3 years, the cumulative risk of having at least 1
false-positive screening test is 60.4% for men, and 48.8% for women.

The cumulative risk after 14 tests of undergoing an invasive diagnostic procedure
prompted by a false-positive test is 28.5% for men and 22.1% for women

Croswell, J.M. Ann. Fam. Med. 7, 212-222
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 (NCCN) recommends screening for a single cancer type, and there are no recommended
methods for most cancers (MCED)

« MCED needs to simultaneously meet the following conditions:

(1) High specificity, avoiding overdiagnosis and overtreatment, and reducing the
unnecessary mental anxiety and follow up burden of the examinees.

(2) High sensitivity, lowering the rate of missed detections, and decreasing the
number of patients who have progressed to an advanced stage.

(3) Tissue-traceable accuracy, accurately informing the specific organ where the
tumor occurs, and accurately guide the subsequent clinical examination program.

(4) High cost/effectiveness,

(5) Less invasive, easy to operate, thus can improve the adherence of the population
screening, easy to promote.



MCE+A1:G10D Company Sensitivity Specificity Detection method Detectable cancer types
test
Aurora AnchorDx 84% (Lung) 99% Targeted methylation sequencing Lung, breast, colorectal, gastric, esophageal
(Lung) cancers
CancerRadar Early Diagnostics 85.60% 99% c¢fDNA fragmentation, methylation, Lung, colon, gastric, liver cancers
CNVs, microbial composition
CancerSEEK Exact Sciences 62% >99% Multiplex PCR and single Lung, breast, colorectal, pancreatic, gastric,
immunoassay hepatic, esophageal, ovarian cancers
cfMeDIP-seq Adela Inc. AUC0.92- - 5mCenrichment and sequencing Acute myeloid leukemia, pancreatic, lung
0.98 cancers
DEEPGENTM Quantgene 43% 99% Next-generation sequencing (NGS) Lung, breast, colorectal, prostate, bladder,
pancreatic, liver cancers
DELFI Delfi Diagnostics 73% 98% cfDNA fragmentation profiles and Lung, breast, colorectal, pancreatic, gastric, bile
machine learning duct, ovarian cancers
EDIM- Zyagnum AG 95.80% 97.30% Epitope detection in monocytes Oral squamous cell carcinoma, breast, prostate
TKTL1/Apo10 (EDIM) cancers
EpiPanGl Dx - 85-95% (AUC - Bisulfite sequencing and machine Gastrointestinal cancers (colorectal, pancreatic,
0.88) learning liver, gastric, esophageal)
Galleri® GRAIL 51.50% 99.50% Targeted methylation sequencing More than 50 cancer types
IvnyeneCDRE@ Laboratory for 84% 90% Methylation analysis Lung, breast, colorectal, liver cancers
Test Advanced Medicine
Omnil Avida Biomed 65% (Stagel) 89% Targeted methylation sequencing Lung, breast, colorectal, pancreatic, liver,
ovarian cancers
PanSeer Singlera Genomics 87.60% 96.10% Semi-targeted PCR libraries and Lung, colorectal, gastric, liver, esophageal
sequencing cancers
PanTum Detect® Zyagnum AG 100% 96.20% EDIM-TKTL1 and EDIM-Apo10 tests Cholangiocellular, pancreatic, colorectal

cancers



Machine analysis algorithms
and organizational traceability
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Type of technology and types of cancer covered

X CCGA3
= cfDNA methylation sequencing technology

« =50 types of cancer

CancerSEEK
« cfDMNA mutation and protein biomarker
detection technology
s Owvarian, liver, stomach, pancreatic,
esophageal, colorectal, lung and breast
cancers

THUNDER
« cfDMNA methylation sequencing Eechnology
» Lung, esophageal, liver, pancreatic, ovarian
and colorectal cancers

DETECT-A
« cfDMNA mutations, protein biomarkers, PET-
CT/imaging detection techniques

i,

PATHFINDER
\Q « cfDMNA methylation sequencing technology
CCGA3
Case-control study CancerSEEK
THUNDER

Song J. Critical Reviews in Oncology/Hematology 207 (2025) 104613
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Model effectiveness

Sensitivity: 51.5%
Specificity: 99.5%
Organizational traceability accuracy: 88.7%

Sensitivity: 70%
Specificity: >99%
Organizational traceability accuracy: 63%

Sensitivity: 80.6%
Specificity: 98.3%
Organizational traceability accuracy: 82%

Sensitivity: 27.1%
Specificity: 99.6%
PPV: 40.6%
NPV: 99.3%

PPV: 44.6% (High-risk group: 57.1%;
General-risk group: 30.0%)

Organizational traceability accuracy: 85.2%
(High-risk group: 84 .2%; General-risk
group: 87.5%)

DETECT-A
Prospective study
PATHFINDER
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DNA Methylation

@e px
Promoter Target gene

DNA Methylation in a
gene's promoter region

a) DNA methylation

DNA methylation
enzymes:

* DNMTs

* TETs

-

Global DNA methylation
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The first CCGA sub-study aimed to compare genomic

e Clinical limit of detection (LOD) is a useful features using cfDNA for the development of a
b h k fDNA b d Multi-Cancer Early Detection (MCED) test
enchmark to assess c -based test _
tns;:t?;&] Agoay Classifier Clinlcal LOD* Esfn::r:;::m
performance ‘ == s
. . . (TONA) -EL? ==ss WE metiwlation S + 4+ + 4
e Circulating tumor allel fraction (cTAF) S
accounts for cfDNA cancer signal variation CONA e, S"“r
WBaLC % SHVINBC + + # o
across cancer types and stages (9ONA) :
« cfDNA methylation was the most Plasima e
A ) WiES Alelic imbalance
promising genomic feature for cancer (@DNA e SCNA
o . Tumor —— Fragment lengths
signal detection (whole  genome (@oA) e e
methylation) and cancer signal origin. S—————]
* The results informed the development of a e —— EﬁE
cfDNA-based multi-cancer early detection SEERSEet | s cimetion
binsfie sequercing WiES, whals-gernma meguancing. Lower Tumor Fraction)

test

Jamshidi, A et a. Cancer Cell 40, 1537-1549.e12.



The Circulating Cell-Free Genome Atlas Study
(CCGA Study; NCT02889978)

Prospective, multicenter, case-control, observational study

Study Goals Study Design

* Develop and validate a a A A

blood-based MCED test A ,0\ ——1—
analyzing plasma cell-free AP\AR —) H:
DNA (cfDNA) A A A
* Detect cancer signals :

across multiple cancer 15,254 participants Blood samples Follow-up

types & simultaneously with/without cancer all participants for 5 years

predict their signal origin (vital status,
Fully Enrolled Tissue samples cancer status)

(142 sites) cancer only

[-\~~r~[-,~llE|1It er early detection test

||| E, et al. Ann Oncol. 202 ...__._,i:'l"f:"-"“[ | 10.1016/j.annonc.2021.05.806
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CCGAS3: Cancer Signal Detection: Specificity and Overall Sensitivity =~ CCGAS3: Sensitivity of Cancer Signal Detection by Clinical Stage

Sensitivity increased with increasing clinical stage

Cancer Non-cancer Total 100% - o ks N
(n=2823) (n=1254) (n=4077) - Senr Y
m 25% — <50%
Test Positive 1453 6 1459 5 TR - 50% - <75
Test Negative 1370 1248 2618 2 #1-9%
z 50% 1 40.4%
H H ege e é 25% - 16.8%
Specificity: Sensitivity: I
gg- 5% 51 . 5% o L : 284/703 436/566 557/618 427/1552 863/2118
(95% ClI: 99.0-99.8%) (95% Cl: 49.6-53.3%) All I I i v ' I-1l I-m
* Clinical Stage
0.5% .
false-positive rate CCGAS: Projected PPV and NPV
CCGAZS: Sensitivity of Cancer Signal Detection in Cancers
With and Without Common Screening Estimated values were adjusted to SEER cancer incidence and
. . ) : ) ) stage distribution in the 50-79 years age group
With Common Screening Options: Without Common Screening Options:
33.7% (95% Cl: 31.1-36.5%) 63.8% (95% Cl: 61.4-66.1%)
Positive Predictive Value Negative Predictive Value
g 44.4% | 99.4%
2 o (95% Cl: 28.6—79.9%) (95% Cl: 99.4-99.5%)
e (,J B S D Y A A LSV 8 g 5 = 2 Probability a person with a positive test 2 Probability a person with a negative test
o o ,\61@@\%\?‘.\1( S e & "o & ¥ :::: result has cancer @ result does not have cancer
& o & & & & & T o e ) & & & & & —_— o

Sensitivity
<25% wm25% = <50% w50% - <75% wm=275%

ctive value; PPV, positive predictive value
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&nus Bladder Calon'recium Lung Lymphoma Ovary Clinical stage Tokal N Test positive Sensitivity % (95% O0)°
5 o, TER A ;'.“ " T T '\E".n. - N . a-.q.-\ T e | - ) B an B gy WA
£ | Pliman T 1 lm,. T T e N T LN T I 283 1S3 Gk ELEN
;o ! e E w ] L ] wmen § R ok I BA9 mimplmlie 153 (14.5% to 19.5%)
i ! ISR 1n i = 1. I 03 284 404 (36.3% to 441%)
: i 1..|. |'.ll'| l\: -.:: BT} 'l.l -h? L [ 'Hli' ur.:u. II-'!J " T T-I- '"I"i -"*T'l'\- i." .>I-ln' 1;-IH- :- ‘ A -Il .':.lu :l: l” % H nﬂ{i;d“ tl:l mj“]
1} 618 557 0.1 (87.5% to 92.2%)
. Epcpragss ) Head and neck ) Lineee bile.clact ) Pancroas Flasma coll recplasm Siomach Il 1552 a7 275 (25.3% to 29.8%)
tm T | fm e i m Y an TV Eman e T [ Fman P own S T Ty || [ 218 el 407 (38.7% to 42.9%)
im T imT 3 3 im : . Bt S ENE it i=wn 1 ° v 7% 140 519 (50.0% to 53.8%)
f= | i - % ' E= §= f= | | - 1M 993 839 (BL7% to 85.9%)
&0 " . . N *™ e . i" P w W L I P L i Mot expected to be staged 67 3 343 (24.1% to 46.3%)
W AT RO e A OMTT SR A T B e L L B | e | * - “ § “hm i 10 50.0 mﬁ‘m m"l'“"
MCED: All subtypes have the same sensitivity?
- o o o N e R - -
Lung Cancer Detection Varies by Subtype at 99.4% Specificity Breast Cancer Detection Varies by Subtype at 99.4% Specificity
e """".""""""" L] mramaﬁedadh?mmmmrdms mm"EHMIF'E- mmpw-
* $ o Dedection higher in squamous cell carcinoma
g’“ i »  Conssbent wilh pror repar showing cIOMA delection was - 100 . - .
. highes in squamous cal carcinoma than adenocarcnoma’ f T
] S ———— =
] u [ % - L]
" f=h a3 10 Adeeatannita Sauammous Cel Carcnoms 5 [
Staga (N} S T | S——————— ‘§
I & L + L] o . &
#  Overall lung cancer sensithity. - | - | 1 m W
T1.6% (85% CI: 65.8-T7.0%) T [RliF] {100 (27 1] P
- :'_. L B L v s Overall breast cancer sensitivity: * L
A [ @ HE 18 k] a7 i Y

33.2% (95% CI: 27.4-39.4%)

{13 Y _:'| | (BT ] Il {14} IV (5

The James

Ceenard et al, ESMO 2019, Klein EA, et al. Ann Oncaol 2021 THE OHIO STATE UNIVERSITY
e COMPREHENSIVE CANCER CENTER



MEMORIAL HE LTHCARE SYSTEM

Cancer Seek
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Multiplex PCR analysis of circulating cell-free
tumour DNA (ctDNA) enables the detection
of mutations at 2,001 genomic positions
across 16 genes, whereas levels of the ...
protein biomarkers are assessed using @ .

100% B0%  60%  40%  20% 0% P

Immunoassays. Specfioity (%) e T = 1

c 100%: o

AUC: 91%

Sensitivity (%)

(90%%—-92%)

Proportion detected
by CancerSEEK (%)

The eight proteins are:

cancer antigen 125, carcinoembryonic zz |
antigen, cancer antigen 19-9, prolactin, £
hepatocyte growth factor, osteopontin, £ ™
myeloperoxidase, and tissue inhibitor of -

metalloproteinases 1.
1817 subjects Specificity 99% and Sensitivity
70% Steven J. Cohen et al. JCO 26, 3213-3221(2008).

Proportion detected
by CancerSEEK (%)

Stomach aaaaaa Es aphag E] Golorect Br east
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Calculated in the basis of a one-year follow-up

m Specifications DETECT-A Results

Sensitivity

TPI(TP+FN) Cancers found by CancerSEEK alone 27.1% 26/(26+70)
Cancer found by CancerSEEK or SOC screening 52.1% 50/50+46)
Specifici
AL CancerSEEK + PET-CT 99.6% o777/9777+38)
CancerSEEK alone 98.9% o707/(9707+108)
Positive Predictive : . o
Value (PPV) CancerSEEK + any form of imaging 40.6% 26/(26+38)
TP/(TP+FP)
CancerSEEK alone 19.4% 26/(26+108)

Lennon AM, et al. Science. 2020;369(6499).eabb9601.
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More Analytes to improve sensitivity

PCR-based approach to detect
the presence of aneuploidy In
liguid biopsies, even when only
small amounts of blood are
available for assay. This
approach detected cancers In
49% of 883 non-metastatic
patients with cancer but in less
than 1% of 812 healthy controls.
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a) Case control study

TR

Cohort with cancer

MCED

Cohort withowt camcer

Positive Negarive Positve Negative
| |
Tissne of origin

b} Single arm trial
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¢) Randomized controlled trial

Parmacipasns.

Randcaniz
I:1

ed

MCED
Positive Megative
Diagnostic Alended Rl
testing

*
I 1 Cancef stanis

CRnEH Bl i
Dmginossid  Dhagiiosed

Simssad ol Bod of
ressirch peracsd

1icled




MEMORIAL HEALTHCARE SYSTEM

Bills & Resolutions / H.R. 842 (119th)

H.R. 842: Nancy Gardner Sewell Medicare Multi-Cancer Early
Detection Screening Coverage Act

Jodey Arrington | Read Text »
LU HLR. 842

Sponsor. Representative for s | Last Updated: Jan 31, 2025
Texas's 19th congressional district.
Republican.

Length: 7 pages

A BILL
it XVIIL o the Wil Kooy At o

Nigele[Ile-eM Jan 31, 2025
119" Congress (2025-2027)

Sy Introduced on Jan 31, 2025

This bill is in the first stage of the legislative process. It was introduced into
Congress on January 31, 2025. It will typically be considered by committee next
before it is possibly sent on to the House or Senate as a whole.

Other activity may have occurred on another bill with identical or similar provisions.

150 Cosponsors (75 Republicans, 75 Democrats)
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