Artificial Intelligence (Al) Assisted Detection of Microsatellite Instability / Mismatch Repair Deficiency
(MSI-H / dMMR) in Multiple Tumor Types from Whole Slide Images (WSI) of H&E Sections
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Background:

Universal screening for MSI-H / dMMR in CRC for Lynch syndrome is a formal
recommendation of the National Comprehensive Cancer Network (NCCN)."
Screening gastric carcinoma (GC) and CRC for MSI-H/dMMR to predict
immunotherapy response is recommended by the College of American
Pathologists (CAP).2 Currently, this screening is performed by tissue and cost
intensive methods such as immunohistochemistry (IHC), polymerase chain
reaction (PCR) and/or next generation sequencing (NGS). We sought to
create Al assisted screening of WSI of H&E sections from CRC and GC for
MSI-H/dMMR as a tissue sparing, less expensive screen to triage cases as
either likely or unlikely to harbor MSI-H/dMMR.

Results:

An area under the receiver operating characteristic (AUC) curve of 0.939 in CRC and 0.905 in GC were obtained with the models on internal hold out data. MSI-H was
identified in TCGA with sensitivity / specificity / AUC of 0.917 / 0.762 / 0.929 in CRC and 0.918 / 0.510 / 0.842 in GC. MSI-H in the PAIP dataset was identified with
sensitivity / specificity / AUC of 0.917 / 0.8 / 0.945. Sensitivity of 0.917 with 0.765 specificity was obtained for combined CRC in TCGA and PAIP.
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Conclusion:

We trained an Al-assisted digital pathology assay for MSI-H/dMMR from WSls of
H&E-stained sections in CRC (AUC 0.939) and GC (AUC 0.905), and validated on
external TCGA and PAIP datasets.?

Our assay shows superior performance characteristics to those presented for
previous digital assays for MSI-H in CRC.

We show the ability to detect MSI-H accurately in multiple tissue types. The CAP
recommends MSI-H/dMMR testing in solid fumors where immunotherapy is being
considered. However, this is rarely done and the best assay to use is not always
certain, as low prevalence has discouraged widespread screening outside of CRC,
endometrial cancer and GC''

Our success in training a multi-histology MSI-H model, coupled with future
work using a digital pathology Foundation Model, may result in a digital pathology
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classifier was trained on these features. This model was tested against 480 GC
cases of known MSI-H status from internal and TCGA datasets.
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