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Kidney stones are more prevalent in adults over 20 years old.
Currently, one out of every ten people worldwide suffers from
kidney stones. After treatment, over 50-70% of patients
experience recurrence, and severe cases may lead to septic
shock or renal failure. In clinical practice, patients with kidney
stones were found out until symptoms (such as hematuria or
flank pain) appear before seeking medical attention. The
diagnosis rate (via X-ray and ultrasound) is only about 70%.
Studies have shown that failing to diagnose kidney stones early
increases the risk by about four times compared to healthy
individuals. Within the next three years, there is a risk leading to
severe flank pain, infection, and impairment of kidney function,
necessitating emergency room visits and kidney stone surgery,
with an annual cost exceeding 5 billion NT dollars in healthcare
expenditures. Therefore, our team utilized simple health checkup
clinical data from more than 5000 cases to develop an Al model,
proposing the "Artificial Intelligence Rapid Kidney Stone
Screening System.” By simply inputting routine health checkup
data, the system can quickly and accurately determine whether
the individual has kidney stones.
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The data used in the development and training of the "Artificial
Intelligence Rapid Kidney Stone Screening System" were sourced
from Kaohsiung Medical University Hospital, Kaohsiung
Municipal Ta-Tung Hospital, and Hsiao-Kang Hospital, totally
5,005 cases. The analysis was based on ten simple clinical
parameters (urine and blood, etc.). Subsequently, the Al model
underwent clinical testing using 1,523 cases from the
aforementioned hospitals. The results obtained were as follows:
AUC: 96.7%, sensitivity: 87.3%, specificity: 94.5%, positive
predictive value: 85.3%, negative predictive value: 95.4%,
accuracy: 92.7%. The accuracy has met clinical requirements,
and the findings have been published in an SCl journal.
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. Early Screening

The system enables early screening for the presence of kidney
stones in the body, allowing discussions with physicians
regarding treatment plans, thereby reducing the family and
societal costs incurred when patients seek medical attention
only after experiencing clinical symptoms.

. Rapid and Non-invasive exam

Traditional X-ray and ultrasound examinations require time
and interpretation by experienced physicians, with diagnosis
rates influenced by the physician's expertise, and only
reaching about 70%. Additionally, X-rays involve radiation
exposure. In contrast, our system only requires inputting
routine health examination (blood and urine) data for quick
screening of kidney stones in the body.

. High Accuracy

The system boasts an accuracy rate of up to 92.7%,
significantly higher than the approximately 70% diagnosis
rate of X-rays and ultrasound, thereby offering greater
precision.
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