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Background:

Adequate renal biopsy sampling is essential for diagnosing and managing kidney diseases, as
insufficient samples can lead to misdiagnosis, repeat procedures, delayed treatment, increased
healthcare costs, and heightened patient anxiety. Clinical audit is a proven tool for improving care
quality. This study aimed to document the application of the clinical audit cycle and compare the
incidence of insufficient glomeruli under light microscopy before and after implementing corrective
actions.

Methods:

Our clinical audit began in July 2019, and we implemented action plans on January 1, 2020. We
compared the incidence of insufficient glomerular number under light microscopy before and after
the action plans by collecting clinical and pathological data from renal biopsy cases performed
between January 1, 2016, and December 31, 2023. Insufficient glomerular number is defined as
fewer than 10 glomeruli. We used control charts to study process changes over time and the Pearson
correlation coefficient (r) to measure outcome trends.

Results:

Through our clinical audit, we analyzed past data and implemented several action plans based on
evidence and feasibility in our hospital. These action plans included using a Wi-Fi digital
microscope to check the number of glomeruli in biopsy cores during the procedure, establishing a
pre-biopsy checklist to reconfirm adjustable factors that could minimize bleeding risks associated
with renal biopsies, and developing a Direct Observation of Procedural Skills (DOPS) evaluation
form to assess each nephrology fellow's ability to perform the procedure independently and safely
without senior nephrologist supervision. In terms of outcome, the incidence of insufficient
glomeruli under light microscopy showed significant decreased from 52.1% to 40.9% (p < 0.001)
after implementing the action plans. The incidence of insufficient glomeruli under light microscopy
decreases over time, with a moderate negative correlation (r =-0.56; p < 0.001).

Conclusions:

Our study revealed that clinical audit activities and these corrective actions effectively reduced the
incidence of insufficient glomeruli under light microscopy in our hospital. We propose that clinical
audit activities can improve the issue of inadequate renal biopsies, thereby reducing patient anxiety,
misdiagnosis, delays in appropriate treatment, and healthcare costs.

Key words: clinical audit, renal biopsy, quality improvement, adequacy, glomerular number
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Innovatively introduces the Al application of timely feedback system for
hemodialysis machine alarms on mobile devices
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Reduce the Number of Arteriovenous Fistula Occlusions in Hemodialysis
Outpatients
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Practical Application of Using Power BI to Enhance Efficiency in Medical
Record Audits at Dialysis Centers
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Decoding the Role of Extracellular Vesicle-Derived Mitochondrial RNA in
CardioRenal Metabolic Syndrome: A Multi-Omics Deep Learning Model for Early
Risk Stratification and Prediction

Rifaldy Fajar', Andi Nursanti Andi Ureng?, Roland Helmizar®, Prihantini*

!Computational Biology and Medicine Laboratory, Yogyakarta State University, Indonesia,
’Department of Pharmacy, Andini Persada College of Health Sciences, Indonesia, *Department of
Internal Medicine, Baiturrahmah University, Indonesia, “Machine Learning for BioMedicine
Laboratory, Bandung Institute of Technology, Indonesia.

Background:

CardioRenal Metabolic Syndrome (CRMS) involves cardiovascular, renal, and metabolic disorders,
requiring early detection. This study developed a deep learning model integrating EV-derived mtRNA,
epigenomic, and metabolic data to predict CRMS progression and identify high-risk patients for targeted
interventions.

Methods:

Data from 14,670 CRMS patients were analyzed, integrating multiple datasets. Plasma extracellular
vesicles were isolated, and mitochondrial RNA was sequenced for 32 genes. Epigenomic and clinical
data, including lipid profiles and renal function markers, were processed with normalization, batch effect
correction, and imputation. A convolutional neural network extracted next-generation sequencing
features, while transformer models handled epigenomic and clinical data. XGBoost was used for
classification. Model performance was evaluated using area under the curve, precision, recall, F1-score,
and survival analysis through Kaplan-Meier and Cox models.

Results:

The multi-omics deep learning model achieved an AUC of 0.89 (95% CI: 0.875-0.905) for predicting
CRMS progression over six years, outperforming models using only clinical data (AUC 0.74, p <0.0001)
or individual omics datasets (AUC 0.80 for mtRNA). Precision and recall were 86.4% and 82.2%,
respectively. Elevated MT-NDS5 and MT-CYB expression in EVs were linked to a 29.6% higher risk of
heart and renal failure (HR 1.296, 95% CI: 1.212—-1.380). Hypomethylation of the PGC-1a promoter
combined with high MT-NDS5 increased CRMS progression risk by 34.1%, while hypermethylation of
ANGPTL4 and high MT-CYB levels raised the risk of heart and renal failure by 38.3% (p < 0.0001).
Kaplan-Meier analysis showed a median survival of 4.1 years in high-risk patients versus 6.7 years in
low-risk patients (log-rank p < 0.0001). Elevated EV-derived mtRNA increased the risk of major
cardiovascular events by 26.7% in type 2 diabetes and chronic kidney disease patients, with metabolic
data integration improving prediction accuracy by 19.5% (p < 0.0001).

Conclusions:

This study developed a multi-omics deep learning model that accurately predicts CRMS progression by
integrating EV-derived mtRNA, epigenomic, and metabolic data. Elevated MT-ND5 and MT-CYB levels,
combined with specific epigenomic changes, were key predictors of high-risk patients, making EV-
derived mtRNA a promising biomarker for early diagnosis and personalized interventions.

Keywords:

CardioRenal Metabolic Syndrome, Extracellular Vesicles, Mitochondrial RNA, Deep Learning, Multi-
Omics.
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Artificial Intelligence for Predicting Renal Fibrosis in biopsy Using Diagnostic
Ultrasound Imaging and Biomarkers
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Background :

Chronic kidney disease (CKD) is a significant global health concern characterized by irreversible
renal damage, often evaluated using invasive renal biopsy. Accurate assessment of interstitial
fibrosis and tubular atrophy (IFTA) is essential for effective CKD management. This study aimed to
apply machine learning (ML) models to predict IFTA by combining ultrasonography (US) images
with patient biomarkers.

Methods:

A retrospective dataset comprising US images and biomarkers from 632 CKD patients across three
hospitals was collected. Data pre-processing steps included the exclusion of suboptimal images and
feature extraction using a dual-path convolutional neural network. Various ML models, including
XGBoost, random forest, and logistic regression, were trained and validated using five-fold cross-
validation.

Results:

The dataset was split into training and test cohorts. For image-level IFTA classification, the
combination of US imaging features and patient biomarkers yielded the best performance, with
logistic regression achieving an area under the receiver operating characteristic curve (AUROC) of
99%. At the patient level, logistic regression using both US image features and biomarkers
produced an AUROC of 96%. Models trained solely on US images or biomarkers also performed
well, with AUROC values exceeding 80%.

Conclusion:

Our artificial intelligence-based approach for IFTA classification demonstrated high accuracy and
AUROC across multiple ML models. By integrating US images with patient biomarkers, this
method provides a non-invasive, reliable tool for early CKD assessment, with the potential to
enhance clinical decision-making and improve patient outcomes.

Key words -

Artificial Intelligence; Chronic kidney disease; Interstitial fibrosis and tubular atrophy;
Ultrasonography;
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Optimizing Fluid Management for Elderly Hemodialysis Patients with
Hypotension through LINE Mobile Technology
i LINE F& 3Rt 5T ML REF R ER
Tzu- Chmg Kung!, Hui-Chung Tsai', Hui-Ling Chiu', Terry Ting-Yu Chiou? Chiao-Jung
Chen , Ching-I Yu!, Wen-Chin Lee? Jin-Bor Chen?
BEF | ELM S8 %1%%?2m%§1ﬁﬁ%1*¢ﬁ2 fisih 2
'3 e R % A'ng’t»_ﬂ-ui’\’.’z“fff BEEERER A\?P’DP)‘#’LW%%%#‘L

Background :

R/ f"trﬁ #i54 & dﬁ’sﬁ‘ié#‘??'&i@ﬁ% R o T OERKEE  BERN R
inﬁﬂ\¢him§ﬁaﬂjﬁﬁﬁé%oﬂ&aiﬂﬁwwgi@@ygg
L FEPERY FA ML B E IR RZ »u/\%‘ﬁ»a‘*“f g AR AT
noo ?ﬂb g%ﬂﬂ?lﬁl VA% ° A7 % LINE f‘r?‘rv#iﬁn— 37 ke Fa ks
Lo NEER$ETE igni’?mﬂf‘h&"«*ﬂﬁ. Wi AR o

Methods :

AEFTHRrARPZFA S K BRag #8547 & -ﬂz(>65;§4)

(112#1% 292)290% » T35E# 56394 » T ]“}314 (34.496) » %1459«
(65.6%) » #H r#HKF t(DE2 I MbFHe By FirgafErQeEy T2 ¥
7 Line = L)1 F 40 £ § B4 2 F AT {iline 2 R T 22 F ik o
2R (€« (@) FT KR EHR RIS 3575 DI 70 LW e 3@
Fopdwr RV AMET A2 “iﬁﬁ“:i%;% B fRaniEHRp ;»@é RN
2 A% ‘f“":'qﬂ‘ %mfﬂf‘ffﬁﬁg‘ff’-k R R ]"%%%-Fﬁﬁ Z\j@)%ﬁﬂ ERRAR C &
W F oo R

Results :

rE T H iiﬁééii{%ié#‘?yga& 52.0%2_% *Jﬁ{ﬂg v 5 30.9% (1728 4 &) *+iE4T
e AR 24 TML/E o gl & i‘ KA Fd A E R 58.3% 1%&1;?5 53.1% ~ #hts
#H 51.6% ~ s m & Ilis 36.5% ~ 355’}‘?'31* (6% 8 17.7% ~ W& 3 40 = 3 5%k
15.6% ~ FH 4750 PR ¥ "R % 12.5% » &d LINE 78 {2 H ~ > Jhr R PR
LINE} *te5L F£4 3 o r.é * rﬁ“\826%ﬁ~1 98.8% ~ B fut BEF W
RS F%zﬁ LR d 67%H/ 2 5 99% 5 AR H Feldbd :x i ow 75.1%4% 2
5 98% > PHEMEZELFL d 64.5%%kF 5 95. 8%° é‘u;ﬂ%?a‘gﬁ-’ﬁ*ﬁ :‘sm
%‘E#frt‘ Mo B A T sr ko 21.5% 5 13.5% 0 47 ¢ K B R E
Fad 100%"% 5 30.3% ©

Conclusion:

ﬁﬁv IL;fi;};tm PN nrﬁn:@ﬂw_ gr_F MoK EFPZLrETE 1575 o R
m%‘in"?ﬁi FE o g it %ﬁu’&'ﬁzﬁjifﬁ’ﬁ%imii M o

Keywords:

i AT~ A F ML R LINE 78 3

272



APP011

Reliability and validity analysis of the science and technology health education
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Optimizing Family Communication Using a Communication Log to Reduce
Hypotension Incidence in Elderly Dialysis Patients
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CKM Flip and Learn: Innovation and Promotion of Health Education on
Cardio-Kidney-Metabolic Syndrome at Hsin Kuo Min Hospital
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Strategies to Reduce Carbon Emissions in Hemodialysis Unit
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Use Cross-Teams tolmplement ESG Environmental Sustainability and Promote
Paperless Carbon Reduction Operations
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The Efficacy of Multiple Strategies to Increase Hyperphosphatemia Knowledge
Rates of Hemodialysis Patient.
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APPQ17

The impact of introducing Information and Communication technology on
Promoting Organ Donation Willingness in Taiwan: A Preliminary Study
FEAAFEME N SBFE BT E LR S F
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Background :

Taiwan has been promoting organ donation for over 20 years, with 630,659 individuals registered as
donors. As of September 2024, there are 11,441 patients waiting for organ transplants, including 8,765
awaiting kidney transplants, and 178 who have received kidney transplants. Over the past decade,
there has been significant growth in the number of individuals expressing autonomous posthumous
organ donation intentions. However, the final decision is often delayed by grieving family members,
leading to missed opportunities during the critical 36-hour window for organ retrieval. This study
explores the implementation of information and communication technologies (ICT) in facilitating
organ donation intentions and evaluates the preliminary results after 9 month of implementation.
Method :

To improve the success rate of organ donation, the Taiwan Organ Sharing Registry and Patient
Autonomy Promotion Center (TOSR-PAPC) consulted with clinical hospitals through organ
procurement organizations (OPO), leveraging the Ministry of Health and Welfare's resources in
collaboration with private companies. After simulations and discussions, in November 2023, the
"Organ Donation Voiceprint Card" was introduced. This card stores a recorded voice message along
with the signed organ donation consent in the organ donor database. The recording, up to 10 minutes
long, can be re-recorded as needed. Upon the donor’s confirmed death, healthcare providers will play
the recording for the family, allowing the deceased to express their wish to donate organs directly.
This innovative digital process involves six key steps, ultimately enabling the family to hear the
donor’s personal message of gratitude and organ donation intent. In March 2024, the TOSR-PAPC
collaborated with creative teams for the "Hear My Last Wish" campaign, utilizing Al voice replication
and ChatGPT for text generation, allowing participants to practice recording and communication skills.
The recorded voiceprints were then transformed into voiceprint art NFC cards, enhancing the
experience of expressing love through voice and preserving meaningful memories. °

Results :

Since the launch of the Organ Donation Voiceprint Card in November 2023, 42 OPOs have joined the
program. In March 2024, the " Hear My Last Wish" campaign attracted 5,000 participants, with 78
hospitals participating in Organ Donation Advocacy Month. Over 3,562 voiceprints were recorded,
resulting in a 127% increase in organ donation consent signing rate, and reaching 1.2 million media
value. From January to August 2024, 2,127 individuals applied for organ donation voiceprints, with
the total number of recordings increasing from 272 to 695.

Conclusions :

In traditional Chinese society, family bonds are strong, and emotions are often reserved. By recording
a voice message expressing love and personal views on organ donation, this approach offers a
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groundbreaking way to promote organ donation in Taiwan. The integration of Al and voice
recognition technologies has encouraged greater public engagement, creating an open and inclusive
dialogue platform that offers hope to transplant recipients. Moving forward, the TOSR-PAPC aims to
simplify the organ donation intention process and voice recording, further increasing public
willingness to participate in organ donation and ensuring that the wishes of potential donors are
fulfilled.

Keywords : end-stage renal disease, organ donation, advance donation intention, voiceprint card,
artificial intelligence
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APP018

The Application of Virtual Nurse in the Education of Peritoneal Dialysis
Patients: An Exploration of the Effects on Knowledge Enhancement and Anxiety
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