Performance of an optimized methylation-protein multi-cancer early detection
(MCED) test classifier

Vladimir G. Gainullin,” Melissa Gray,’ Madhav Kumar,! Stephen Luebker,’ Amy Lehman,’ Darl D. Flake II,* Avinash Shanmugam,’ Kevin Cortes,’ Emily Chang,’ Philip J. Uren,?

Amin Mazloom,? Jorge Garces,! Gerard A. Silvestri,® David W. Chesla,* Robert W. Given,®> Tomasz M. Beer,! Frank Diehl ¢*
'Exact Sciences Corporation, Madison, WI, 2Exact Sciences Corporation, La Jolla, CA , 3Medical University of South Carolina, Charleston, SC, “Corewell Health, Grand Rapids, MI, °Urology of Virginia, Virginia Beach, VA

*Corresponding author: fdiehl@exactsciences.com
METHODS 5

Figure 1. Classifier development workflow for MP V2 .
» Ascertaining Serial Cancer patients to Enable New Diagnostic 2 (ASCEND-

. Multi-cancer early detection (MCED) tests rely on highly Study Design
sensitive technologies to measure tumor-associated Test performance of locked
2) was a prospectively-collected, case-control study with samples collected Test Set MPv1 classifier
across 151 sites in both U.S. and Europe.2 ! |

biomarker classes in blood.’
 Because MCED tests interrogate shared tumor

« >25,000 men and women aged =50 years; Included all-comers (general
population including those at elevated risk secondary to risk factors).

biomarkers, they can detect several cancer types and
e Controls included individuals without suspicion of cancer at the time of

stages in a single sample.’
* We previously developed a multi-biomarker class enrollment. Controls were not followed to confirm the absence of cancer that
might emerge in subsequent months. l

(methylation and protein; MP V1) MCED classifier at a
21 organ sites representing >80% of annual cancer incidence in the U.S.3 Select final MP V2 classifier

target specificity of 298%.2 .
Classifier Development 3;‘;,'3;?;‘:;3:;3;3;3,?;3:35
OBJ ECTIVE « The MP V2 classifier was trained to achieve increased early-stage
The aim of this study was to evaluate the performance of a
refined ctDNA methylation and protein classifier (MP V2)

holdout set
sensitivity at a refined case-control target specificity of 297.0%.
that was identified based on the evaluation of classifier
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PERSPECTIVES

Targeting a specificity of =298.5% for MP V1
classifier development potentially underestimated
undiagnosed cancers Iin the control group,
sacrificing sensitivity. Therefore, a target specificity
of 297.0% was utilized for MP V2 classifier
development.

« This work is part of an ongoing MCED test
development process. Performance results might
be different than real-world test performance. MP
V2 will be utilized in a real-world setting to further
evaluate the sensitivity and specificity.
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Test of locked MP V2
classifier on independent
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* Final calls were deemed positive when either the methylation or protein (Cancer n=324; Non-Cancer n=800)

w

+ Classifiers were trained individually, and results were combined using a
logical OR overarching classifier (or algorithm) to generate a final call.
model architectures that improved performance.

assays provided a positive call.

RESULTS

KEY TAKEAWAYS

 MP V2 model architecture improvements and lowering the specificity target by 1% resulted in an 8.3% absolute (27.0% relative) sensitivity increase for early-stage cancers compared to the MP V1
classifier in a classifier test subset excluding breast and prostate cancers. (Classifier Test Set, Figure 2)

« MP V2 demonstrated an overall sensitivity of 55.6%, and a sensitivity of 34.8% for stage |-l cancers in a subset excluding breast and prostate cancers. Overall sensitivity excluding cancer organ
types with average-risk, single-cancer screening was 52.4%, and 67.9% for the six most aggressive cancer organ types with the shortest 5-year survival rate. (Clinical Validation Set, Table 2)

Figure 2. Performance of MP V1 and MP V2 in the Classifier Test Set*

Table 1. Demographics for MP V2 Classifier Clinical Validation Set

e/70043.

SEER Explorer: An interactive website for SEER cancer statistics
[Internet]. Surveillance Research Program, National Cancer Institute
(2023). [Accessed March 4, 2025https://seer.cancer.gov/statistics-
network/explorer/.
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Table 2. MP V2 Performance in the

MP V2 Classifier Clinical Validation Set

Sensitivity | Overall Stage | Stage |l Stage |l Stage IV Unknown Stages Il E);c:g:rlgg éggrg]geesrzibve Cancer (n (%)) Non-Cancer (n (o/o)) Total N (o/o) (nIN) e e
‘é"::‘eeninga Sex, n (%) Specificity (779/800) 97.4% (96.0, 98.3)
o o oo S " S o s . o Female 160 (49.9 415 (51.9 575 (951.2 o
éﬁ:‘;’é‘f i 5 ST Falms  |AeAR [HM38%° | 483% Fabn 1 Male 164 §50 6; 285 E 18 1; £40 E 18 8; Overall Sensitivity, all cancers (134/324) |41.4% (36.1, 46.8)
Eﬁfﬁ'gf +12.9% +44.2% +18.9% +10.9% +4.4% +33.3% +27.0% +12.4% +6.4% Age, years Stage | (17/106) 16.0% (10.3, 24.2)
oo Mean (SD) 66.9 (8.2) 63.7 (8.9) 64.6 (8.8) Stage Il (26/83) 31.3% (22.4, 41.9)
1o, 203% (Min, max) (90, 84) (50, 84) (50, 84) Stage IIl (37/70) 52.9% (41.3, 64.1)
90% 81.5% l Race, n (%) Stage IV (54/65) 83.1% (72.2, 90.3)
o a0 Black or African American 30 (9.3) 91 (11.4) 121 (10.8)
70% — 57 89, 53.3% . 63.7% T Asian 2 (0.6) 10 (1.3) 12 (1.1) Overall Sensitivity, breast and prostate 55 6% (49.0%, 62.0)
o6 8% 7 [ American Indian/Alaska Native 2 (0.6) 6 (0.8) 8 (0.7) cancers excluded (124/233) ’
2 O0% 1 ok e 54‘T “1 Hawaiian/Pacific Islander 1(0.3) 1(0.1) 2 (0.2) Stoes 115756 — 70396
2 50% o Mixed Race 1(0.3) 6 (0.8) 7 (0.6) age -0 70 Y, 99,
(;%) 39.0% Unknown 4 (12) 29 (36) 33 (29) Stage ” (24/56) 429% (308, 559)
% " o)
40% e 30.7% Ethnicity, n (%) Stage |1 (35/55) 63.6% (504, 751)
30% | } Not Hispanic/Latino 302 (93.2) 636 (79.5) 938 (83.6) Stage 1V (50/56) 89.3% (78.5, 95.0)
17.2% . . .
. 1 Hispanic/Latino 11 (3.4) 155 (19.4) 168 (14.8) Stages I-1l (39/112) 34.8% (26.6%, 44.0)
Unknown 11 (3.4) 7 (0.9) 18 (1.6)
oo Missing 0 5 5 Overall Sensitivity? (66/126) 52.4% (43.7, 60.9)
Overall Sensitivity? (72/106) 67.9% (58.5, 76.0)
0%
Overall Stage | Stage I Stage lll ~ Stage V. Unknown  Stages Il Excluding Cancers Aggressive aSensitivity excluding cancer organ types with average-risk standard of care screening (i.e.,
IN=530 =143 h=102 =131 =135 n=30 =254 With Seteeriing Cancers? L o _ _ excluding breast, prostate, cervix, colon and rectum). bSensitivity for the 6 most aggressive
COMPV1 W MPV2 * The clinical validation sample set was selected to resemble the intended use population. cancer organ types with the shortest 5-year survival rate reported by SEER (i.e., pancreas,

MP, Methylation-protein. *MP V2 classifier (97.4% specificity) vs. the MP V1 classifier (98.5% specificity). “Sensitivity excluding cancer organ types with average-risk standard
of care screening (excluding breast, prostate, cervix, colon and rectum). ¥Sensitivity for the 6 most aggressive cancer organ types with the shortest 5-year survival rate
reported by SEER.* McNemar test; 2p <0.0001,° p < 0.001,°c p < 0.01, 9not significant p = 0.05.

« Compared to MP V1, relative sensitivity increased for MP V2 across stages.

« Cancer and non-cancer participants had similar age, sex, and race/ethnicity. Body mass
index, and cigarette smoking/alcohol consumption distributions were also similar (data

not shown).

esophagus, liver, lung and bronchus, stomach, and ovary).4
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