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Artificial intelligence risk prediction systems effectively reduces the incidence of
intradialytic hypotension

Chi-Ya Huang
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Background:

About 20-30% of hemodialysis patients suffer from symptomatic intradialytic hypotension (IDH),
which can result in organ damage and higher mortality rates. This study aims to harness artificial
intelligence (Al) to manage big data and challenges during dialysis. It monitors dialysis parameters
and patient data, providing timely alerts to enable early nursing interventions, ultimately enhancing
the safety and quality of dialysis by preventing low blood pressure episodes in hemodialysis
patients.

Methods:

Spanning September 1, 2020, to December 31, 2020, we collected around 68,552 medical records
from Chi Mei Medical Center's Hemodialysis Unit. This dataset encompassed diverse patient
information, including dialysis parameters, vital signs, baseline characteristics, laboratory test
values, and medical histories. Analyzing this data, an Al risk prediction system was developed for
predicting IDH. The changes in incidence of IDH after the implementation of Al system were
assessed using two-sample t-test and Chi-square test.

Results:

After gender and age matching (n: 16692), the mean age was 64.7 years, with 43.8% female. From
January to April 2021, before the implementation of Al system, 3051 patients experienced IDH
(18.3%). By January to April 2022, after Al system prediction, only 2684 patients experienced IDH
and the total incidence decreased to 16.1% with statistical significance (P-value <0.001).
Furthermore, regarding the severity of IDH, in the period from January to April 2022, the
proportion of patients experiencing IDH three or more times during a single dialysis was 1.2%.
Comparing to the proportion from January to April 2021 (1.6%), this reduction is statistically
significant (P-value <0.001).

Conclusions:

The results of this study demonstrate that the "Al Risk Prediction System" accurately captures the
dialysis status of patients. Meanwhile, the Al system significantly reduces the incidence and
severity of IDH.

Key words: Hemodialysis, Intradialytic hypotension, artificial intelligence, Al



Use of super high flux hemodialysis > for treatment of HD Patients with uremic
pruritus and perforating dermatosis
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Machine learning-based prediction of cardiac dysfunction in hemodialysis
patients through blood proteomics analysis
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Background :

Cardiac function predicts mortality among individuals undergoing hemodialysis (HD). Assessing
cardiac function should ideally be both convenient and efficient. Blood sampling tentatively
emerges as an accessible approach, potentially offering insights for evaluating cardiac function. We
cautiously harnessed cardiovascular proteomics with machine learning (ML) techniques to explore
the feasibility of forecasting cardiac dysfunction in HD patients.

Methods :

A cohort of 347 HD participants was enrolled, and determined cardiac function by
echocardiography. Proximity extension assays performed a comprehensive measurement of 184
proteins. Subsequently, machine learning techniques were performed to develop an optimized
model for predicting cardiac dysfunction. The prediction model's performance was evaluated using
the AUC. The SHAP method was employed to identify crucial variables for predicting cardiac
dysfunction.

Results :

Encompassing 184 proteins and 34 standard clinical variables within our analytical framework, a
better prediction of the "proteomics" than the "routine clinical and laboratory variables" was found
among various machine learning techniques, including CART, LASSO, random forest, Ranger, and
XgBoost models. Applying LASSO and XgBoost for feature selection, the NT-proBNP emerged as
the foremost contributor, followed by the CHIT1, ACE2, and MMP-2 in determining cardiac
dysfunction. This alignment was reaffirmed by the SHAP-based elucidation of the XgBoost model.
Conclusions :

Cardiovascular proteomics demonstrated a superior prediction for cardiac dysfunction compared to
clinical variables based on machine learning techniques. The NT-proBNP and CHIT1 are vital
proteins to predict heart dysfunction in HD patients.

Key words : hemodialysis, machine learning, proteomics, cardiac dysfunction
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To Establish the Rope Ladder Technique of AV Access : the Three Year
Experience in a District Hospital
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Deep radiomics revealed distinct anatomical distribution of aortic calcification in
patients with chronic kidney disease
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Background :

Patients with chronic kidney disease (CKD) have an increased risk of mineral bone disorder (MBD),
among which vascular calcification (VC), constitutes an important component. Recent understandings
emerged that VC systemically involves almost all vessels, albeit to different degrees. VC involves the
entire layers of vascular tissues, in which endothelial and medial involvement exhibit the most
pathophysiological influences. These findings likely suggest that VC is a heterogeneous pathological
entity. We previously established a chest radiography-based radiomic approach for capturing aortic
calcification among different at-risk population. In this pilot attempt, we aimed to examine whether
our approach could identify differentially affected aortic segments among those presented with VC.
Methods :

Our deep radiomic approach consisted of a classification method using the attention mechanism built
on a deep learning neural network. We first trained the network architecture in a large chest
radiography dataset, followed by an ensemble strategy. We initialized the focus on the target
domain(s), which included potentially calcified areas, with fine-tuning based on other smaller
datasets. Subsequently, we divided substrate images into subparts with grid-based specifications
accompanied by numeric values. These data summarized radiomics features generated from deep
learning-assisted attention mechanisms. We used boxes to indicate regions more significantly
attentioned in patients with at least stage 3b CKD comparing to those without CKD. Finally, we
visualized the attention of the network by extracting the targeted areas.

Results :

More than 11,000 individual chest radiographic films from general population were analyzed as the
training set, among which 3.3% had calcification, whereas another 59 patients with at least stage 3b or
higher CKD were also harnessed for comparison (61% with calcification). Differentially attentioned
areas between general population and those with advanced CKD were obtained after deep learning.
Activated areas, or differentially calcified areas in CKD patients potentially included ascending aorta,
carotid, and inter-diaphragmatic areas of thoracoabdominal aortas. Statistical analysis revealed inter-
diaphragmatic areas exhibited the highest radiomic feature values, followed by carotid vessels and
ascending aortic region.

Conclusions :

Assisted by deep radiomics, we were able to show that certain large vessel segments as well as branch
vessels were more likely to be influenced by calcification among those with CKD than those without.
These findings may pave the way toward elucidating how we should screen for VC in patients with
CKD.

Key words : Chronic kidney disease; deep radiomics; deep learning; mineral bone disorder; vascular
calcification



