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(I FB) Study to improve the accuracy of image recognition AI for bacterial species classification

and proper use of antimicrobial.
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<OQutline of Research>

This study was conducted in collaboration with CarbGeM Inc.to develop and validate an computer-aided diagnosis (CAD)

with imaging Al model for Gram stain findings, which can be used to obtain to select empiric antimicrobials for bacterial

infection, and to demonstrate the effectiveness of CAD even in the absence of medical personnel skilled in the treatment of

infectious diseases.

CAD was developed by 1) collecting Gram-stained images as training data from Gram-stained registries of two medical

institutions, 2) developing a dictionary function to refer to antibiograms by region or facility to utilize the information obtained

from Gram staining in selecting antimicrobial agents, and 3) developing CAD that can be used for Gram stain decipherment

in the absence of a medical practitioner. The CAD was evaluated in a non-inferiority trial against medical professionals skilled

in Gram stain decipherment.

<Result of Research>

An CAD using urine and blood culture specimens was developed, and preliminary validation showed an accuracy of
around 95% and a macro-average sensitivity of over 95% in predicting bacterial morphology.

An antibiogram reference system was developed to utilize the results of Gram staining in the selection of antimicrobial
agents, and an auxiliary function for selecting antimicrobial agents according to the results of Gram staining was
implemented.

A stand-alone performance test of the developed product in this study was conducted using urine specimens, it showed
non-inferiority in a non-inferiority test with medical professionals skilled in Gram stain deciphering (accuracy: 83.0%
[95%CT: 81.6 to 84.3%] for medical professionals vs. 87.9% [83.7 to 91.3%] for CAD). As a secondary endpoint, the
developed products showed superiority over the medical profession in the detailed bacterial species classification, which
includes important information due to the selection of empiric antimicrobial agents using Gram staining (accuracy:
infectious disease professionals 34.3% [95%CI: 32.6-36.0%] vs CAD 46.1% [40.4-51.8%)]).

An application was filed for regulatory approval for CAD for urine specimens.

A stand-alone performance test of the developed product was conducted on blood culture specimens. Non-inferiority
tests with medical professionals skilled in Gram stain decipherment was also conducted.

Regulatory application is under consideration for this development product for blood culture specimens.
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