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Objective: There are clear gender differences in the onset and pathogenesis of coronary artery
disease (CAD). CAD in women has many cases with the onset at older age, and the higher rate
of progressive vascular lesions. It has also been clarified that coronary CT scans, which are
often used in the diagnosis of CAD, have gender differences in the significance. “Development
of methods for precise diagnosis, prognosis, and prevention in CAD taking into account gender
differences” is an urgent issue, but there are limitations in conventional statistical models.
In recent years, with the development of the field of artificial intelligence (AI), prediction
models different from conventional statistical ones have been developed. Therefore, in this
project, we aimed to develop an Al diagnostic system for CAD that took into account gender
differences using Al technology.

Methods: We examined the diagnosis of CAD and cardiovascular outcomes (MACE)taking into
account gender differences in the patients aged 50-74 years with suspected CAD using existing
information from a multicenter retrospective cohort study (NADESICO study) and developed
optimal predictive models. Specifically, we conducted research on the following four themes
step by step.

Results: (1) Construction of a database of teacher data; The NADESICO study is a nationwide
prospective cohort study of 1,187 men and women aged 50 to 74 years with suspected CAD with
the aim of elucidating the sex differences between coronary artery sclerosis indices and
cardiovascular events. An integrated database was constructed that included information on
women’ s unique factors, detailed analysis of CT images, and blood tests. In addition, a
prognostic follow-up of wide range of cardiovascular events were performed during about 4
years (median), and additional coronary flow reserve ratio data by CT (FFRct) in 256 cases

were obtained and analyzed



(2) Model construction (algorithm construction by machine learning in comparison with
conventional methods); We examined and developed a model for predicting the incident MACE
taking into account gender differences using two methods, and obtained the following results.
(3) Application development; We started the application development jointly with SoftBank
Corp. Based on the results of algorithm development by machine learning described above, we
started formulating algorithms for the applications. In addition, we formulated planning
requirements for pro—type applications. (4) Construction of verification database and
verification of external validity; After the application development, it is necessary to
verify the external validity of independent data, so we obtained a database of validation
cohorts (about 2,800 patients who underwent CT on suspicion of CAD in Japan) and built it for
verification. Using it, external validation was performed on the random forest algorithm
developed in (3), but the accuracy was not necessarily high.

Summary: Aiming to construct a prediction model for the diagnosis and prognosis of CAD with
obvious gender differences, we compared it with conventional statistical model and linked it
to the development of algorithms using machine learning. Furthermore, we were able to develop
an application, but the accuracy in external validation was not necessarily high, and it

showed that there was room for further improvement with the aim of implementation.



