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Clinical severity scores, such as the Acute Physiology and Chronic Health
Evaluation (APACHE II), Sequential Organ Failure Assessment (SOFA), Pitt
Bacteremia Score (PBS), and European Confederation of Medical Mycology
Quality (EQUAL) score, face limitations due to their prespecified scorings
standards, making them ineffective in reliably predicting the prognosis of
candidemia. This study aims to develop and validate a machine learning (ML)
model capable of evaluating patient data to enhance predictive flexibility

and accuracy.

This study utilized data from 409 patients with candidemia, collected between
January 2014 and July 2019, to develop a Stacked Generalization Model (SGM).
An additional dataset of 103 patients from the same period was used to
validate the performance of the SGM compared to traditional scoring systems
(APACHE TII, SOFA, PBS, and EQUAL) in predicting 14-day mortality. Cross-
validation results demonstrated that the SGM significantly outperformed
APACHE II, SOFA, PBS, and EQUAL in statistical accuracy, achieving an overall

prediction accuracy of 87%.

The findings highlight that ML models show potential for improving mortality
prediction amongst patients with candidemia compared to clinical severity
scores. It provides valuable support for clinical decision-making, reducing

the workload of healthcare professionals and improving the quality of care.
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Concrete Results:

Through cross-institutional and interdisciplinary collaboration, the study
successfully integrated medical expertise and artificial intelligence
technologies to develop a machine learning model that significantly improves
the accuracy of mortality predictions for patients with candidemia. With the
expertise and resources of Kaohsiung Medical University, the affiliated
hospitals of Kaohsiung Medical University, and the National Yang-Ming Chiao
Tung University, the research team developed a Stacked Generalization Model
using clinical data from 409 patients with candidemia collected between 2014
and 2019. An additional dataset of 103 patients was used to validate the
model’ s performance against traditional scoring systems, including APACHE II,
SOFA, PBS, and EQUAL. The results indicated that the model outperformed

traditional scoring systems in predicting 14-day mortality.

The collaboration particularly benefited from the expertise of Yang Ming
Chiao Tung University s specialists in model design and the affiliated
hospitals of Kaohsiung Medical University's input in clinical data
interpretation, complementing the efforts of the Kaohsiung Medical University
team. The interdisciplinary innovation has produced a validated model with
high applicability, serving as an essential tool for clinical decision-making.
This model not only improves the quality of healthcare but also reduces the

workload of clinical practitioners, paving the way for new directions in
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future clinical applications.
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Research Team Introduction: The research team incorporates medical expertise
with artificial intelligence technology to develop precise clinical decision-
support tools. The team includes Professor Sung-Pin Tseng from the Department
of Medical Laboratory Science and Biotechnology at Kaohsiung Medical
University, Professor Po-Liang Lu, Dean of the College of Medicine, Dr. Shang-
Yi Lin, Director of the Microbiology Laboratory at Kaohsiung Medical
University Hospital, and Assistant Professor Tsung-Ying Yang from the
Department of Medical Laboratory Science and Biotechnology at Mackay Medical
College. In addition, the team collaborates with the computer science expert,
Prof. Yuh-Jyh Hu from National Yang Ming Chiao Tung University, driving

interdisciplinary innovation.

Research Contacts Email: d830166@gmail. com
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