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Diabetes mellitus is a serious world-wide health problem, and increase in the number of elderly patients and the
prevalence of age-related diabetic complications has made it an especially urgent problem in Japan. We
attempted to take a population approach to this problem; enhancing the medical data of the prefectural wide
hospital network "ToDO-NET" to develop algorithms to identify high-risk cases of diabetic complications, and
develop personalized diabetic complications prevention programs.

Taniguchi S and Tamaki Y considered how to develop a bidirectional health information sharing platform on the
health information exchange system "ToDO-NET". The initial design of the platform had been finished in fiscal
year 2015. However, further investigation revealed that it was necessary to completely transfer TODO-NET from
the current private cloud to a public/hybrid cloud in order to allow information sharing. Also, it became apparent
that an upgrade to allow data transmission using health information exchange standard protocols (PIXV3, PDQ,
XDS.h, XCA) was necessary in the current EHRs. Taniguchi and Tamaki defined the 4 system domains,
developed the patient aggregation database, and designed the national and regional administrative modules.
Based on these specifications, a plan to develop and install a bidirectional health information sharing platform
was drafted.

Taniguchi S and Tamaki Y analyzed the registered 782 cases of diabetes patients at Tokushima University
Hospital. It became apparent that some of the data was not registered properly due to technical error. An add-on
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to integrate XDS.b, a standard protocol to share the SS-M1X2 data in the back-up storage, was designed. Also,
a case-card entry system was designed to supplement data that are not in the EHR but necessary for analysis,
such as height, weight and examination notes.

It has been known that the decline of estimated-glomerular filtration rate (e-GFR) can be used to predict end-
stage diabetic nephropathy. Kuroda A attempted to use e-GFR and other therapeutic indexes to develop an
algorithm to identify patients at high-risk of diabetic nephropathy. Analysis of data from Tokushima University
Hospital and National Health Insurance holders in Tokushima Prefecture showed that deviation of HbAlc and
number of e-GFR testing affected the accuracy of predicting the decline of e-GFR. Also, it became apparent that
the percentage of cases with diabetic nephropathy were very different per institution, and it was necessary to
base the algorithm based on a wide range of cases from multiple institutions.

Aihara K attempted to develop an algorithm that identified the risk of diabetes macroangiopathy, using the JJ-
RISK engine. JJ-Risk engine is an algorithm to calculate diabetes macroangiopathy risk developed based on
large-scale Japanese diabetes patient data (Diabetes Care. 2013;36:1193-9). However, we found that the
information from current EHRs and health check-up data are insufficient to use the JJ-RISK engine. Therefore,
we decided that development of a clinical support dashboard was necessary to supplement the missing clinical
data.

Mori H, Tamaki M and Matsuhisa M conducted a cross-sectional analysis of risk factors for sarcopenia in
diabetes patients. The lower limb strength was shown to be a useful predictor for falls in patients with diabetes.
Therefore, we plan to develop diagnostic algorithms for sarcopenia focusing on lower limb muscle strength, but
not grip strength.

In 2016, the development of health information sharing platform was delayed due to the development of a
prefectural wide health information exchange platform. However, we were able to make progress in data analysis,
the search for a biomarker for sarcopenia, and the development of diabetes complication risk analysis algorithm.
In 2017, we aim to integrate these results into a diabetes complication risk analysis program and platform. Orita
S is taking the initiative to commercialization by negotiating a joint-research agreement with Nihon Unisys, Ltd.

and starting collaboration in data analysis.
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