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= Modeling for AGA Workshop, and publication in
Gastroenterology
= Modeling since NEJM March 2024 publications:

» cell-free blood DNA (cf-bDNA, Guardant Shield)

» next-generation multi-target stool DNA (ng-MT-sDNA,
Cologuard, Exact Sciences)



MOSAIC

Cancer (MOSAIC)

= Refinement from our previously published model
(validated vs. screening RCTs)

= MOSAIC v2023.1

» Calibration to contemporary polyp prevalence

» Validation to metachronous CRC incidence and death
after colonoscopy (normal, LRA, HRA)



MOSAIC

model Dead

NA-P = Non-advanced polyp

APL = Advanced precancerous lesion
CRC-L = localized CRC

CRC-R =regional CRC

CRC-D = distant CRC

SX = symptoms

RX = treatment
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Validations: 4 RCTs and 4 post-colonoscopy cohorts
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CMS National Coverage Determination

colonoscopy)

Table 5. Point Sensitivities and Specificities of Non-invasive CRC screening tests (compared to

Sensitivity (%) Specificity (%)

FIT

96

Stool DNA test

Epi proColon® test

72 81

—

Proposed blood-based biomarker (use lower number
from among covered tests, Table 4)
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Comparative Effectiveness and Cost-Effectiveness of Colorectal
Cancer Screening With Blood-Based Biomarkers (Liquid Biopsy)
vs Fecal Tests or Colonoscopy

Uri Ladabaum,’ Ajitha Mannalithara,'* Yingjie Weng,” Robert E. Schoen,”
Jason A. Dominitz,”° Manisha Desai,”® and David Lieberman’
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Participation relative to annual FIT

= CMS,,, (sens 74%, spec 90% for CRC) g3 years
matches annual FIT’s results for:

» CRC prevention at 1.8x participation
» CRC death prevention at 1.5x participation
» QALYs gained at 1.4x participation

Ladabaum et al, Gastro 2024; In press



MOST IMPORTANT MESSAGE

= CMS,,, that captures unscreened “always-refusers”
for stool tests or colonoscopy:

» Improves outcomes

> $28,500/QALY gained (if same cost as MT-sDNA)

= CMS,,, that substitutes for effective stool tests or
colonoscopy:

> Worsens outcomes

Ladabaum et al, Gastro 2024; In press



Discounted Quality-Adjusted Life-Years (QALYs) / person
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A paradigm-changing blood test

= CRC sensitivity 90%

= APL sensitivity 70-80%

= False positive rate 10% (90% “specificity”)
= Every 3 years

= Test cost $120 - $140

Ladabaum et al, Gastro 2024; In press
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Table 2. Sensitivity and Specificity of the Cell-free DNA (cfDNA) Blood-Based Test for the Most Advanced Findings on
Colonoscopy.*
Most Advanced
Finding on
Variable Colonoscopy cfDNA Blood-Based Test
Positive Test Sensitivity (95% Cl)
no. no. %
Colorectal cancer
Any 65 54 I 83.1 (72.2-90.3) I
Stage |, I, or III* 48 42 87.5 (75.3-94.1)
Advanced precancerous lesionsT ‘ 1116 147 I 13.2 (11.3-15.3) I
Specificity (95% Cl)
Nonadvanced adenomas, nonneoplastic findings, 6680 698 89.6 (88.8-90.3)
and negative colonoscopy
Nonneoplastic findings and negative colonoscopy ‘ 4514 457 I 89.9 (89.0-90.7) I

Chung et al, NEJM 2024; 390:11



Table 1. Sensitivity and Specificity of the Next-Generation Multitarget Stool DNA Test and the Commercial FIT.*
Next-Generation Multitarget
Colonoscopy Stool DNA Test FIT
Variable (N=20,176) (N=20,176) ‘ (N=20,176) ‘
No. of No. of Assessment No. of Assessment
Participants Results (95% ClI) Results (95% Cl)
% %
Sensitivity
‘Colorectal cancer ‘
Any 98 92 I 93.9 (87.1-97.7)F I e I 67.3 (57.1-76.5) I
Stage |, Il, or I11 82 76 92.7 (84.8-97.3) 53 64.6 (53.3-74.9)
IAdvanced precancerous lesions I 2,144 931 I 43.4 (41.3-45.6)T I 500 I 23.3 (21.5-25.2) I
High-grade dysplasia 114 85 74.6 (65.6-82.3) 54 47.4 (37.9-56.9)
Specificity
Advanced neoplasiaf 17,934 16,245 90.6 (90.1-91.0) 16,997 94.8 (94.4-95.1)9
‘Nonneoplastic findings or negative ‘ 10,961 10,156 I 92.7 (92.2-93.1) I 10,492 I 95.7 (95.3-96.1) I
colonoscopy |
Negative colonoscopy** 7,510 7,012 93.4 (92.8-93.9) 7,207 96.0 (95.5-96.4)

Imperiale et al, NEJM 2024; 390:11



MOSAIC’s predictions (probabilistic)

= Account for decreases in specificity for cf-bDNA
and ngMT-sDNA as age increases

= Account for increases in APL detection for
cf-bDNA and ngMT-sDNA as age increases

= Reflect uncertainty in test performance
characteristics (distributions, 95% CIs)

= Compare to FIT CRC sensitivity 67% (not 74%)



Perfect participation and colonoscopy f/up
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Differential per-round participation, colo f/up 60%
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CMS,,,: probably highly effective and cost-effective
In persons who refuse stool tests or colonoscopy

CMS,,, (every 3 years) should not substitute for
stool tests or colonoscopy

Guardant Shield resembles CMS_,;,

APL sensitivity should be a priority for test
developers

Participation and test cost are key variables






