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INTRODUCTION NEGATIVE MCED TEST RESULTS CONFER A REDUCED LATE-STAGE CANCER RISK, BUT PROGNOSTIC POWER FADES YEARLY, SUGGESTING
| | O This model provides important clinical
© With the fise of MOED AN ANNUAL TESTING INTERVAL. POSITIVE MCED TEST RESULTS WARRANT CSO-DIRECTED DIAGNOSTIC WORKUPS. nterpreti
technologies, both patients context for interpreting MCED test results
and providers need to O Across all the modeled clinical factors, Figure 1. Example of Post-MCED Test Cancer Risk Assessment. across common clinical covariates of age,
. g . i
understand how to interpret individuals who received a negative Male never-smokers qualify for only 1US Preventive Services Task Force grade A/B screening—colorectal screening—which is responsible for a minority of their cancer risk. Despite this, the calculated absolute risk of a late-stage cancer per year is high in any given year (ie, comparable to >0.3% risk of sex, and smoking status; this includes
each individual’s test result as MCED test result had: cardiovascular mortality per year in 60-year-old never-smoker’). For this example population: the potential for a significant increase in
it relates to cancer risk, which . : . - i
o vy Ao the eoulation O 42%-56% (min-max) the rate of A Male Age 60-64, Never Smoking B Male Age 60-64, Never Smoking, Upper Gl CSO Prediction late-stage, deadly interval cancers when
depen d>i/n on clin C; fg Ctors expected late-stage (Il1+1V) cancer Typical Risk of Late-Stage Cancer vs MCED—-Negative (each year post single blood draw) Typical Risk of Each Cancer MCED-Positive (1-year Interval) testing at intervals longer than 1 year,
P J dlagn08|s in the first year following Total Risk: Prevalence Screen = 41% and Incidence Screen = 30% which is in line with observations from
7 Clneal factors, Suoh a8 age. herMEED fest Esophagus | | — the descriptive analysis of the American
sex, and smoking status O 72%-829% the rate of expected . Stomach | Cancer Society Gancer Prevention
determme_ most of the late-stage cancer diagnosis in the ' Colon/Rectum{ [ Study 38
_abS_O_Iute risk of cancer for second year if they did not return Prostate{ [
individualst for an annual MCED test Lymphoma{ REg O For the majority of individuals with a
O With accumulation of O Across all the modeled clinical factors, ,_ Liver/Bile Duct My positive MCED test result, using the CSO
o . . e ) ]
knowledge of preclinical cancer individuals who received a positive O Head a“dc')“ti"k = prediction to guide diagnostic workups
. - i ot er- e . -
biology, we can now estimate MCED test result with CSO prediction S Lung! | s justified by comparison to usual clinical
post—-MCED test probabilities of had: S 0.2 - o g I decision thresholds
cancer risk—for persons with O The greatest likelihood of cancer % Plasma Cell N:: CI;e:::'_ I | | | o
either positive (cancer signal at the location indicated by the o & KFi)dne ] | ~ Residualrisk of canceris often high I
detected) and negative (no CSO prediction if the individual 3 % Lymphoid LeukemiZ- | the CSO prediction is false; retesting
cancer signal detected) test was confirmed to have cancer o © Gallbladder- can reduce the false positive rate while
5 N >
results (97% of all individual-CSO ” Sarcoma- preserving true positive cancer cases?®
combinations modeled) = Bladder-
O BJ ECT |V E O A sufficient positive predictive § 0.1 Melanoma- O Utilization of conventional screening or
| - value (see Methods)2 at each E’ Urothelial Tract- imaging tests can significantly alter the
O Provide methods fo.r estlma_tlng CSO to justify workup (97% of ANus - pre-test probability of having certain
cancer risk for individuals given all individual-CSO combinations Myeloid Neoplasm cancers, for which we provide the
their: modeled), with few exceptions Breast - e of d its effect
O Age. sex. and smokin (eg, a breast CSO prediction in Thyroid- SXAMPIE OT COIONOSCOPY andHits CIECtS
S’?a’[L,JS ’ J male individuals) Brain- over the 10 years post-negative screen
0.0 1 i '
. O Despite factors such as a recent CUP1 (see Table in Supporting Data)
O MCED test result, either . | nich - - - | | . . | |
bositive of negative. and negative colonoscopy, which can 1 2 3 0 S 10 15 O A methylation-based cancer signal plus
anal or ',n reduce by 6-fold the odds of a clinical Year Post Single Blood Draw At Time Zero Percentage Risk: Any Cancer CSO prediction is strongly predictive
a cancer sighat ongl diagnosis, individuals with a positive |
(CSO) prediction (followin PN - Risk of Late-Stage Cancer Risk of Late-Stage Cancer with Negative MCED Test Prevalence Screen Incidence Screen of current cancer risk, so much so that
¥ J methylation-based cancer signal and g g g
d posmv_e test res_ult) a CSO prediction of colon/rectgm (Panel A) A negative MCED test result provides prognostic information suggesting a 50% reduced risk in the first year post-MCED test; however, this protective effect fades to 24% in the second year (Panel B) A positive MCED test result with a CSO prediction of upper gastrointestinal tract occurs in a background of a pre-test absolute risk of any clinical cancer diagnosis in the next year of 1.1%. The S undergomg recent conventional
suggesting a particular may have an absolute cancer risk postest and alves aganf 1% the {1 year postest postiestabsolut il i postiv preditive valie)ofbeing degnosed it acutent cance o 419% e fest vias perormed duing he prevalene round of scroening (e tis was o st s baing screening does not reduce the odds of
diagnostic path exceeding 10% for colorectal cancer® CSO, cancer signal origin; CUP, cancer of unknown primary; Gl, gastrointestinal; MCED, multicancer early detection. diagnostic procedure—endoscopy—with a small but noticeable risk distributed across other cancer types (note that ovary, uterus, and cervix are not possible risks for a male individual). having a cancer of that predicted type
below clinically actionable risks

O This model is grounded in data;
however, individuals are never precisely

METHODS SUPPORTING DATA e g e o e

O Given individuals for our model were drawn from 2006-2015 O Technical details: O The model uses certain facts and assumptions about the CSO classifier performance Figure S2. Cancer Signal Origin Predictions Applied to Positive judgment and informed discussions
data of cancer incidence and stage by sex (male/ . . . e e - Cancer Signals, Which Consist of True Positives Found by the MCED
. O The detection window was exponentially distributed O Classifier is “optimal™ given CSO prediction accuracy of 85%?*! gnais, ¥inl y : :
female) and age (5-year bands; ie, 50-54, 55-59, 60-64, P y P J P Y e Test and False Positives. O Computations here are simple enough
65-69, 70-74. and 75-79 vears old) from the Surveillance, O Some cancers were not able to be modeled owing to no recorded stage or no reliable estimates of sensitivity O Classifier generates miscalls with the same probability distribution as the expected true distribution of calls _ _ _ o - -
Epidemiol d End Ry It SéER 17 datab . . . . (Figure 329) ’ ! ’ Modeling Cancer Detection With CSO Prediction to be implemented in Excel
pidemiology and End Resullts ( ) 17 database = Eg, brain cancer, cancers of unknown primary, leukemia, plasma cell neoplasm, and cancers with a CSO g _
_ _ » = . Detection Window (per cancer)
O Adjustments for smoking status (never, former, current, category of “Other = Classifier knows rare cancers are rare .
Iorl not (knovv)r;% on cancer incidence were drawn from = Exclusion from the model does not mean the cancer type will not occur in reality = Classifier knows hard-to-detect cancers have a lower positivity rate References
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