Can Multi-Cancer Early Detection Screening Prevent Late-Stage Cancer?
A Modeling Study
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= Emerging blood-based multi-cancer early detection (MCED) tests
have the potential to revolutionize early cancer detection.

= Using an open population version of the model, we calibrated the
INnitial prevalence, the rate of developing cancer, and the rate of usual

= Figure 4 shows cancer-specific reductions in stage IV incidence,
care diagnosis for each cancer type/stage, such that model outputs

listed In order of absolute reduction.

Objective matched the annual incidence rates of diagnosis in the Surveillance, = Stage IV reduction was most pronounced for lung, pancreatic, and
Epidemiology, and End Results (SEER) database (Figure 2).4
To evaluate the potential impact of screening with an MCED test colorectal cancer.
on stage IV cancer incidence Iin the general US population.
Breast Cervical 20 Colorectal Endometrial Esophageal Fig ure 2:
1501 "“~ 6 "/\/\./~ 90/\—/\/ :Z N Calibration o 3,000
100] L 4 ol . results O _29%
N 2 - | 30]ze — 10 _ _ 5;*’**\::—/; 9 2217 B Usual care
MethOdS 2670 2073 20'16-20'19 2670 2073 2016 2019 2070 2073 2016 2079 2070 2073 2016 2019 2670 2073 2016 2019 Stage 8_ 2,000 [J Usual care + MCED
< Gastric Head & Neck Kidney i Lung _ gA“ Q
° . . . C‘E 20] Pesmeces . 40) TSR ? gl e 150W — E 1,349
= We developed Simulation Model for MCED (SIMCED), a continuous- e a0 e o e > O _
. . . . . . 20 i N R R o O 1,000 2% 2% ;
time, discrete-event microsimulation model of 14 solid tumor cancer R e e [, [, [ s W — " o 618 613 30% 43% i —
S o 0 ol 1 o0 01 - Type O 385 °
0O . : = 2010 2013 2016 2019 2010 2013 2016 2019 2010 2013 2016 2019 2010 2013 2016 2019 2010 2013 2016 2019 277 297 245 273
tyIOets ’T:azaccou nt for nearly 80% of all cancer incidence and i - seen E i . B s R 156 .
mortality: 0 | 30 R P Lung  Pancreatic Colorectal Head & Breast Gastric Liver
[ 20 100-4..,__,_.-_-77”/ " e TN U Neck
Head & Neck ’ m 0] = 50""‘ v e P
%-0'10 2013 2016 2019 o20’10 2013 2016 2019 %.0'10 2013 2016 2019 O20’10 2013 2016 2019 ~ B,OOO
Liver \ Esophageal =
Gastric Lung 5
Pancreatic A \ \ cndometrial < . d Di . 8 2,000
Colorectal . creening and Diagnosis g
O Cervical -
. ] i . . . . . . Q -204
Urinary Bladder Ovarian = Diagnosis via usual care encompasses existing screening procedures, O 1,000 X
Prostate L : : : < 44% -45% ~24% -27% 43% o2 608
iIncidental detection, and symptomatic presentation. 9 204 o5 160 ° -94% r
. C 126 71 119 66 109 93 53 3]
= The MCED test was modeled as a supplemental screening approach = o Lo mm— T e e -
: : : : Uri Esophageal Kid Ovarian Endometrial Cervical —Prostat
with test sensitivities derived from a large, multi-center, prospective, Slaqaey o _pnagesl RGNSy HVATan ENCOmETTal Senisal TIesetE
: case-control study (ASCEND-2).7
Natural History Y )
Figure 4: Cancer-specific reductions in stage IV incidence
= Figure 1is a high-level model schematic. Model Outcomes
= An individual can develop only one cancer type in their lifetime, with . . . . -
, o X , Y , yp = Using a 50-year horizon, we simulated the life course of 5 million .
exponentially-distributed time to cancer incidence. . . Conclusions
h . h th ast incid o efore the ti ‘ adults aged 50-84 years, representative of the US population.
o e cancer e Wi e earliest incidence time before the time o . . . : :
” R YF;] ) » The model was run twice, once without MCED testing (Usual care) " Our study suggests that supplemental screening with an
all-cause death was chosen. and once with annual MCED testing (Usual care + MCED). MCED test could be effective for preventing stage IV cancer.

" In the absence of a diagnosis, cancer progresses according to * The real-world impact and cost-effectiveness of MCED tests

exponentially-distributed dwell times. warrant further investigation
. . . Results '
= Unobserved cancer prevalence and incidence were estimated using

a backwards induction approach.>®

= Figure 3 shows total reduction in stage |V incidence, expressed as a
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