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Optimization of cancer care is a crucial goal, and effective treatments must be accurately
administered to patients. Based on the proceeded research, it has been confirmed that cancer
histology reflects various genes and immune environments. We have found that morphological
characteristics of cancer tissue, TILs, are associated with treatment efficacy, recurrence, and
survival, suggesting the usefulness of “morphological biomarker (MBM). MBM can be digitally
determined by artificial intelligence (Al). This research aims to develop and validate the first MBM-
Al determination digital pathology medical system to predict the drug efficacy of immune checkpoint
inhibitors (ICIs) for lung cancer.

(1) Performance validation study of the MBM—AI judgment instrument using LC—SCRUM registry
specimens
A total of 971 registered in the LC-SCRUM-IBIS study which is the largest multicenter non—small
cell lung cancer registry in Japan, of which 156 were recruited who treated with ICI and excluded
SD. The performance of MBM-AI, PD-L1 IHC, and pathologist—pathological prediction index (PPI)
were calculated. As a result, the MBM—AI model showed similar sensitivity and accuracy to the PD—
L1 model, with an accuracy, sensitivity, and specificity of 0.48/0.80/0.38 for PD-L1 and
0.69/0.80/0.62 for the MBM-AI model. On the other hand, the results of PPI were excellent (best
0.82/0.83/0.81), with inter—pathologist agreement ranging from 0.3 to 0.5 (Cohen’s kappa value, fair

to moderate). These results indicate that the MBM—-AI judgment instrument can provide a stable
and accurate ICI drug effect prediction score.
(2) Optimization of the MBM Al Decision Instrument

We established a method for learning with high accuracy by combining a unique tile selection
method based on a learning algorithm called Multi-instance learning (MIL). For practical use, a
human (pathologist) is required to be able to judge the accuracy of the Al judgment. The factors
causing misjudgment in this study included cases with poor tumor tissue in the selected areas. We
have developed a program that indicates the target area by Al to prevent missing the target area.
How to assess the Al judgment by human is the significant issue and continued research is still
needed.

(3) Establishment of protocols for effectiveness verification testing of MBM’s Al judgment devices

The following two proposals were considered for Al utilization in clinical practice. (1) as a medical
device for digital image analysis to assist pathologists in visual evaluation, and (2) as a medical
device for MBM—AI judgment directly related to drug selection. We are consulting with academia,
companies, PMDA, and other related parties.
Future Prospects

The MBM-AI device is expected to contribute to optimizing biomarker—based treatment
stratification for non—small cell lung cancer patients when it is introduced into actual clinical
practice. The product is expected to suggest the most appropriate therapeutic agent to patients
who are expected to have a better therapeutic effect and to encourage patients who are expected
to have a lower effect to reach for another more effective agent or therapy. The results of this
study are expected to contribute to patient benefit and play a role in appropriately redistributing

social security funds.



