Supplementary Materials
Figure S1. Lynch Syndrome (LS) Screening Protocols Model Structure Diagrams

A. Direct Germline Sequencing (DGS)
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C. Microsatellite Instability (MSI)
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E. Immunohistochemistry with Double Somatic (IHCDS)
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F. Microsatellite Instability with Double Somatic (MSIDS)

BRAF positive
/ LS Negative Stop
/ Hyper-methyl
High BRAF test / positive
‘-—.—.\ f < LS Negative_Stop
| \ BRAF /‘ Genetic testing
[ \negative Methyl test J Genetic positive
| \ - o counseling and i < 1S
| \ Hyper-methyl consenting Genetic / Double
| \negative sequencing / somatic
MSIT | \ L L =’\ positive
‘,\ \ Genetic testing Double ! LS Negative_Stop
\ \negative somatic / Double
\ ' ® ® somatic
‘.‘ \ negative
e .
| LS Negative_Stop
\Stable/Low
LS Negative Stop
G. Microsatellite Instability to Germline Sequencing with Double Somatic (MSIGSDS)
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H. Tumor Sequencing to Germline Sequencing (TSGS)
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Table S1. External Validation by Protocol

External Validation Point by Protocol Model Output Value Reported Value(s) from the Literature
IHC Value (1) Reference (1) Value (2) Reference (2)
Sensitivity of IHC Protocol (IHC plus BRAF) 80.56% 89.70% (78.8%-96.1%) Hampel 2018[1]
Specificity of IHC Protocol (IHC plus BRAF) 99.98% 94.60% (91.9%-96.6%) Hampel 2018[1]
Probability of BRAF positive result (out of IHC 57.85% 60.00% Hampel 68.33% Hampel 2018
(MLH1 absent)) (unpublished data)[2] (supplementary
table)[1]
Probability of PHM positive result (out of IHC 44.50% 31.00% Palomaki 2009[3] 42.11% Hampel 2018
(MLHZ1 absent), BRAF (neg)) (supplementary
table)[1]
Probability of LS genetic test positive result (out of 38.51% 30.77% Hampel 2008[4] 63.64% Hampel 2018
IHC (MLH1 absent), BRAF (neg), PHM (neg)) (supplementary
table)[1]
Probability of Double Somatic test positive result 69.85% 57.00%-78.00% Pearlman 2019[5] 70.97% Haraldsdottir 2014[6]
(out of IHC positive, LS genetic testing negative)
MSI
Sensitivity of MSI Protocol (MSI plus BRAF) 81.13% 91.4% (81.0%-97.1%)  Hampel 2018[1]
Specificity of MSI Protocol (MSI plus BRAF) 99.99% 94.8% (92.2%-96.8%) Hampel 2018[1]
Probability BRAF positive result (out of MSI 46.40% 56.58% Hampel 2018
(high)) (supplementary
table)[1]
Probability PHM positive result (out of MSI (high), 24.77% 24.24% Hampel 2018
BRAF (neg)) (supplementary
table)[1]
Probability of LS positive genetic test result (out of 48.21% 48.00% Hampel 2018
MSI (high), BRAF (neg), PHM (neg)) (supplementary
table)[1]
MSI to Germline Sequencing
Probability of LS positive genetic test result (out of 20.33% 15.79% Hampel 2018[1] 28.13% Hampel 2008[4]
MSI (high))




Figure S2. Multiple 1-Way Probabilistic Sensitivity Analysis on Efficiency of Modeled
Lynch Syndrome Screening Protocols

2A. Direct Germline Sequencing (DGS) Protocol
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2B. Immunohistochemistry (IHC) Protocol
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2C. Microsatellite Instability (MSI) Protocol

Inputs Ranked by Effect on Output Mean
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2D. Microsatellite Instability (MSI) to Germline Sequencing Protocol

Inputs Ranked by Effect on Output Mean
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2E. Immunohistochemistry (IHC) with Double Somatic Protocol

Inputs Ranked by Effect on Output Mean
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2F. Microsatellite Instability (MSI) with Double Somatic Protocol

Inputs Ranked by Effect on Output Mean
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2G. Microsatellite Instability (MSI) to Germline Sequencing with Double Somatic Protocol

Inputs Ranked by Effect on Output Mean
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2H. Tumor Sequencing to Germline Sequencing (TSGS) Protocol

Inputs Ranked by Effect on Output Mean
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