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Construction of Messaging Alert System _
for Risk and Development of Deep Vein Thrombosis
Yuki Shiroto™, Kota Torikai*?, Rei Noguchi*?, Yuichiro Saito™

*1 Department of Life and Medical Sciences, Gunma University Graduate School of Medicine,
*2 System Integration Center, Gunma University Hospital

Background: Deep vein thrombosis (DVT) is a blood clot that forms in a deep vein, usually in the lower leg, and is
likely to occur in postoperative or long-term hospitalized patients. If the blood clot clogs the lungs, it causes
pulmonary thromboembolism (PTE) and is likely to become severe, resulting in a hospital mortality rate of 14%.
However, since more than 40% of the deaths are suddenly caused within 1 hour of onset, early detection and
treatment may save many patients.

Purpose: This study was designed to construct a prototype of a highly versatile medical alert system that supports
early detection and response of DVT.

Method: This system consists of four elements: 1) database for accumulating and reading patient data, 2) software
for sending alerts, 3) mobile device for receiving alerts (smartphone), and 4) software for connecting each element
with REST API. An alert algorithm for detecting high-risk patients was implemented based on the official guideline
for DVT and PTE by the Japan Circulation Society. In the algorithm, a risk score was calculated according to risk
factors such as age, risk of surgery itself, a history of DVT / PTE, thrombotic predisposition, long-term bed rest and
obesity, and a comprehensive risk was assessed based on the score.

Result: Based on the alert algorithm, high-risk patients that medical staff should immediately know were correctly
extracted, and the patient information was sent to the intranet Web server and displayed as the list in a Web page.
The Web page URL was sent to a mobile device, and the user of the device was able to immediately check the
patient information by clicking the URL. It took about 0.2 seconds on average to receive the alert via the mobile

device. We successfully built a versatile messaging alert system.

Keywords: Medical Alert System, Smartphone, REST, Deep vein thrombosis
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