
          創新應用組壁報發表 Innovation Poster         
 
【Innovation】 
APP001-APP009  Chair(s)：蕭志忠/ Chih-Chung Shiao、吳培甄/ Pei-Chen Wu 
APP001 
 

Survey on the Satisfaction of Peritoneal Dialysis Patients Using Peritoneal Dialysis Gartments 
腹膜透析病患使用托腹腎衣的滿意度調查 

Pin-Han Hsia1, Chiu-Ping Liao1, Hsiu-Wen Changchein1, Woan-Jean Lin1, Hui-Ting Liu1, 
Yi-Ting Chen2,3 
夏賓含 1, 廖秋萍 1, 張簡琇雯 1, 林琬真 1, 劉蕙婷 1, 陳怡婷 2.3 

1Department of Nursing, National Taiwan University Hospital, Taipei, Taiwan 
2Department of Integrated Diagnostics & Therapeutics, National Taiwan University Hospital, 
Taipei, Taiwan 
3Renal devision, Department of Internal Medicine, National Taiwan University Hospital, 
Taipei, Taiwan 
1台大醫院護理部; 2台大醫院綜合診療部血液淨化科; 3台大醫院腎臟科 

  APP002 
 

Clinical Audit-Based Corrective Actions to Reducing Insufficient Glomeruli Under Light 
Microscopy: A Quality Improvement Initiative for In-Hospital Renal Biopsies 
Chia-Tien Hsu, Shang-Feng Tsai, Mu-Chi Chung, Ming-Ju Wu, Ya-Chin Huang, Cheng-Hsu 
Chen 
Division of Nephrology, Department of Internal Medicine, Taichung Veterans General 
Hospital, Taichung, Taiwan 

  APP003 
 

Innovative Development of Artificial Intelligence Image Identification Platform for Peritoneal 
Dialysis Catheter Exit 
創新開發人工智慧影像辨識腹膜透析導管出口平台 
Cheng Ching-I1, Liao Wan-Ru1, Hsu Juei-Hsin1, Chou Pei-Yun1, Liu Hui-Ting 1,  
Lee Ching-Wen 1, Chiang Chih-Kang 2, Huang Jeng-Wen 3 
鄭靜宜 1, 廖婉如 1, 徐睿忻 1, 周培筠 1 , 劉蕙婷 1, 李慶玟 1, 姜至剛 2, 黃政文 3 
1 Department of Nursing, National Taiwan University Hospital 
2 Department of Integrated Diagnostics & Therapeutics, National Taiwan University Hospital  
3 Department of Internal Medicine, National Taiwan University Hospital 

  APP004 
 

Walk for Health – Improve Dialysis Patients’ Motivation to Exercise with Fun 
散步環島走出健康－以遊戲導入方式提升透析病人運動動機 
Chou Pei-Yun1, Cheng Ching-I1, Hsu Juei-Hsin1, Liu Hui-Ting1, Lee Ching-Wen1, Chen 
Yi-Ting2,3 
周培筠 1, 鄭靜宜 1, 徐睿忻 1, 劉蕙婷 1, 李慶玟 1, 陳怡婷 2,3 
1 Department of Nursing, National Taiwan University Hospital 
2 Department of Internal Medicine, National Taiwan University Hospital 
3 Department of Integrated Diagnostics & Therapeutics, Nation Taiwan University Hospital 

  APP005 
 

Innovatively Introduces the AI Application of Timely Feedback System for  
Hemodialysis Machine Alarms on Mobile Devices 
創新導入 AI血液透析機警訊及時回傳系統於行動裝置之應用  
Yi- Ling Hsieh, Tsui-Ling Lin, Hui-Ting Liu, Ching-Wen Lee 
謝易玲, 林翠玲, 劉蕙婷, 李慶玟 
RN, Department of Nursing, National Taiwan University Hospital, Taipei, Taiwan  
台大醫院護理部 

  APP006 
 

Reduce the Number of Arteriovenous Fistula Occlusions in Hemodialysis Outpatients 
降低血液透析門診病人血液瘻管阻塞件數 
黃詩芹, 林靜敏, 呂安, 陳偲瑋, 林芷儀, 林欣穎 
Huang-Shih Chin, Lin-Jing Min, Lyu-An, Chen-Si Wei, Lin-Zhi Yi, Lin-Hsin Yin 
佛教慈濟醫療財團法人花蓮慈濟醫院腎臟內科血液透析中心 
Buddhist Tzu Chi Medical Foundation Hualien Tzu Chi Hospital Department of Nephrology 
and Hemodialysis Center 

  

40



APP007 
 

Practical Application of Using Power BI to Enhance Efficiency in Medical Record Audits at 
Dialysis Centers 
利用 Power BI提升血液透析中心病歷稽核效率的實踐應用 
Lyu-An, Liao-Zheng Jia, Lin-Hsin Yin 
呂安, 廖政嘉, 林欣穎 

Division of Nephrology, Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation 
佛教慈濟醫療財團法人花蓮慈濟醫院腎臟內科 

  APP008 
 

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 Fajar1, Andi Nursanti Andi Ureng2, Roland Helmizar3, Prihantini4 
1Computational Biology and Medicine Laboratory, Yogyakarta State University, Indonesia, 
2Department of Pharmacy, Andini Persada College of Health Sciences, Indonesia, 3Department 
of Internal Medicine, Baiturrahmah University, Indonesia, 4Machine Learning for BioMedicine 
Laboratory, Bandung Institute of Technology, Indonesia 

  APP009 
 

Artificial Intelligence for Predicting Renal Fibrosis in Biopsy Using Diagnostic Ultrasound 
Imaging and Biomarkers 
利用診斷性超音波腎臟影像和生物標記物預测腎臟切片病理組織纖維化:人工智慧研究 
Ting-Wei Chang1, Chang-Yu Tsai3, Zhen-Yi Tang3, Cai-Mei Zheng4, Chia-Te Liao4, Chung-Yi 
Cheng5, Mai-Szu Wu4, Che-Chou Shen 3, Yen-Chung Lin1  

張庭維 1, 蔡長育 3, 唐振溢 3, 鄭彩梅 4, 廖家德 4, 鄭仲益 5, 吳麥斯 4, 沈哲州 3, 林彥仲 2 
1Department of Computer Science and Information Engineering, College of Electrical 
Engineering and Computer Science, National Taiwan University 
2 Department of Internal Medicine, School of Medicine, College of Medicine, Taipei Medical 
University 
3 Department of Electrical Engineering, National Taiwan University of Science and Technology 
4Division of Nephrology, Department of Internal Medicine, Shuang Ho Hospital, Taipei 
Medical University 
5 Division of Nephrology, Department of Internal Medicine, Wang Fang Hospital 
1台灣大學電子生醫研究所; 2台北醫學大學腎臟科; 3台北科技大學電機工程系; 4部立雙和
醫院(委託台北醫學大學經營)腎臟科; 5台北市立萬芳醫院(委託台北醫學大學經營)腎臟科 

  
APP010-APP018  Chair(s)：鄭仲益/ Chung-Yi Cheng、郭德輝/ Te-Hui Kuo 
APP010 
 

Optimizing Fluid Management for Elderly Hemodialysis Patients with Hypotension through 
LINE Mobile Technology 
透過 LINE 行動技術優化高齡透析低血壓患者的體液管理 
Tzu-Ching Kung1, Hui-Chung Tsai1, Hui-Ling Chiu1, Terry Ting-Yu Chiou2, Chiao-Jung Chen1, 
Ching-I Yu1, Wen-Chin Lee2, Jin-Bor Chen2 
龔姿菁1,  蔡蕙鍾1,  邱惠鈴1,  邱鼎育2,  陳嬌蓉1,  俞靜儀1,  李文欽2,  陳靖博2 
1高雄長庚紀念醫院血液透析室, 2高雄長庚紀念醫院內科部腎臟科 

  APP011 
 

Reliability and Validity Analysis of The Science and Technology Health Education Tool Use 
Scale - Taking the "Suger Helper" Test Study as An Example 
科技衛教工具使用量表信效度分析-以「Suger Helper」考驗研究為例 
呂喬心 1, 甘淑婷 2, 陳定濂 3 

1衛生福利部桃園醫院護理部, 2衛生福利部桃園醫院研發部, 3國立高雄科技大學資工所 
  APP012 
 

Optimizing Family Communication Using a Communication Log to Reduce Hypotension Incidence in 
Elderly Dialysis Patients 
利用家屬聯絡簿優化家屬溝通以降低高齡長者透析低血壓發生率 
Chiu-Tzu Chang1, Hui-Chung Tsai1, Hui-Ting Lu1, Terry Ting-Yu Chiou2, Chiao-Jung Chen1, 
Ching-I Yu1, Wen-Chin Lee2, Jin-Bor Chen2 
張秋子1, 蔡蕙鍾1, 呂慧婷1, 邱鼎育2, 陳嬌蓉1, 俞靜儀1, 李文欽2, 陳靖博2 
1高雄長庚紀念醫院血液透析室, 2高雄長庚紀念醫院內科部腎臟科 

          

41



APP013 
 

CKM Flip and Learn: Innovation and Promotion of Health Education on 
Cardio-Kidney-Metabolic Syndrome at Hsin Kuo Min Hospital 
CKM 翻翻樂：新國民醫院心腎代謝症候群（CKM Syndrome）衛教的創新與推廣 
歐芸彤, 歐芸彤 2, 彭郁文 2, 黃㬩旼 2, 吳盈君 4, 楊心儀 3, 楊妤羚 4, 鄒居霖 1, 蘇裕謀 1,  
許永和 1 
新國民醫院 1腎臟科 2衛教室 3藥劑科 4透析室 

  APP014 
 

Strategies to Reduce Carbon Emissions in Hemodialysis Unit 
運用多元策略降低血液透析室的碳排放量 

Chi-Ping Yeh, Nian-Yueh Wang, Shu- Kuan Kuo, Shu-Fen Su, Ching-I Yu, Chia-An Chou, 
Wei-Hung Kuo, Wen-Chin Lee 
葉季萍, 王念悅, 郭淑冠, 蘇淑芬, 俞靜儀, 周嘉安, 郭韋宏, 李文欽 

Hemodialysis Center, Division of Nephrology, Kaohsiung Chang Gung Memorial Hospital  
高雄長庚紀念醫院腎臟科 血液透析室 

  APP015 
 

Use Cross-Teams toImplement ESG Environmental Sustainability and Promote Paperless 
Carbon Reduction Operations 
運用跨團隊落實 ESG環境永續，推動無紙化減碳作業 
Chia-Fen Hsu, Shu-Kuan Kuo, Yueh-Ting Lee, Shang-Chih Liao, Chien-Te Lee 
許嘉芬, 郭淑冠, 李岳庭, 廖上智, 李建德 
Hemodialysis Unit, Division of Nephrology, Department of Internal Medicine, 
Kaohsiung Municipal Feng Shan Hospital - Under the management of Chang Gung Medical 
Foundation 
血液透析室 腎臟科 內科部 高雄市立鳳山醫院（委託長庚醫療財團法人經營） 

  APP016 
 

The Efficacy of Multiple Strategies to Increase Hyperphosphatemia Knowledge Rates of 
Hemodialysis Patient. 
運用組合式策略提升初次透析病人高血磷認知率 
Liu, H. C.,1 Du, J. Y.,2 Lin, Y. C.,3 Hsu, S. Y.,4 Chiu, P. H.,5 Sun, W. N.,6 Tang, T. J.,7 , Chuang, 
M. J8 
劉漢君 1, 杜家瑜 2, 林玉靜 3, 許尚音 4, 邱珮宣 5, 孫婉娜 6, 湯采儒 7, 莊孟蓉 8 

1,2,4,5,6, 7 國立成功大學醫學院附設醫院護理部護理師, NCKUH 
3國立成功大學醫學院附設醫院護理部專科護理師, NCKUH 
8國立成功大學醫學院附設醫院護理部督導長, NCKUH 

  APP017 
 

The Impact of Introducing Information and Communication Technology on Promoting Organ 
Donation Willingness in Taiwan: A Preliminary Study  
資通訊技術導入台灣預立器官捐贈意願之成效初探 
Wen-Kai, Chu1, Kai-Huang Chen2, Tung-Wen Ko2, Shih-Ying Wang2, Chia-Chi Liu2, Kuan-Ya 
Fang2, Hung-Bin Tsai1,2,3, Ming-Che Lee4, Yueh-Ping Liu5 
朱文愷 1*, 陳凱徨 2*, 柯彤文 2, 王詩瑩 2, 劉嘉琪 2, 方冠雅 2, 蔡宏斌 1,2,3, 李明哲 4,  
劉越萍 5 
1 Division of Nephrology, Department of Internal Medicine, National Taiwan University 
Hospital, 2Division of Hospital Medicine, Department of Internal Medicine, Taipei City 
Hospital Zhongxing Branch; 3Taiwan Organ Sharing Registry and Patient Autonomy 
Promotion Center, Taipei Medical University-Shuang Ho Hospital, Ministry of Health and 
Walfare,5 Department of Medical Affairs, Ministry of Health and Welfare 
1國立台灣大學醫學院附設醫院腎臟科, 2財團法人器官捐贈移植登錄及病人自主推廣中
心, 3臺北市立聯合醫院中興院區整合醫學科, 4台北醫學大學-衛生福利部雙和醫院, 5衛生
福利部醫事司 

  APP018 
 

The Application of Virtual Nurse in the Education of Peritoneal Dialysis Patients: An 
Exploration of the Effects on Knowledge Enhancement and Anxiety Reduction 
虛擬護理師於腹膜透析病人的教育應用：知識增強與焦慮減輕之效果探討 

宋宜靜, 李惠媛, 曾淑慧, 郭秋煌, 王智賢 

佛教慈濟醫療財團法人花蓮慈濟醫院腎臟科 
 

42



$3300� 
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BackgroundǺ 
ᄌ性腎臟ੰϷ҃ය腎ੰ஻ޣ೴ԃቚу，ਥᏵ 3133 ԃ台灣腎ੰԃൔᡉҢ，3131 ԃ台灣ဎጢ೸

஻ӅԖੰ݋ 7:53 Γ，՞೸݋ᕴΓኧ 8/9&Ƕဎጢ೸݋Ꮴᆅࢂᆢᛠ೸ੰ݋஻ғڮ的ᆅၡ，ࣁᗉ

խᏤᆅрαགࢉ，ሡ؂Ϻ٬用થѲϷጤ஥٠，ۓڰЪࣁᗉխᏤᆅר܎，ᗋሡԾᖼ೸݋ဈ஥Ӹ

Ԗ᠘，׎฻௃ݹ஻皮ጥதӢጤ஥ᗹ๱，Ꮴठཝ᝚ό፾，ࣗԿ೷ԋ皮ጥੰ݋ᆅၡǶՠဎጢ೸ܫ

ᏤᆅϷᙟۓڰ஥ȨԎဎ腎Պȩ，ёаό٬用ጤ஥൩ёԖਏ݋Ԝ，ҁი໗發གྷ೛ीр新Ԅ೸ܭ

ᇂ໾α的થѲǶයఈ藉由ੰ஻ჴሞ၂ऀ，຾ՉؼׯុࡕϷ௢ቶǶ!

MethodsǺ 
由ीฝЬ࡭Γӛੰ஻ᇥܴȨԎဎ腎Պȩऀ๱БԄ，аϷဎጢ೸݋ᏤᆅۓڰБԄǶҁࣴزஒග

๱ऀ，ࢱՊᐒమࢱΕܫՊ೓ࢱ஻ඹ換，ੰ஻ёԾՉ٬用ੰٮҹȨԎဎ腎Պȩٿٮ 6Ϻࡕ一ٳ

交ӣ๏ीฝЬ࡭ΓǶӆ༤ቪ၂ऀࡕϐᅈཀڔୢࡋǶୢڔ༤ቪਔ間ऊ 6ϩដ，ܭ٠ဎጢ೸݋ύ

Ј຾ՉǶ!

5esultsǺ 
ҁࣴزਢҞ߻Ӆԏਢ � Տੰ஻，3 Տζ性Ϸ 2 Տت性，ځ೸݋ԃၗςԖ 2 ԃа上，ࣣԖමӢ

ጤ஥ۓڰኦ਑೷ԋ皮ጥཝ᝚ό፾的ୢᚒ，ҭමӢጤ஥ۓڰኦ਑೷ԋ皮ጥ發आǵआ੶Ƕᅈཀࡋ

٬用ڔୢ 6ϩݤ，ϩኧຫ高ж߄ຫӕཀǶ่ࣴ݀ز，ჹܭ᝺ளԜҹՊܺёа෧Ͽ٬用ጤ஥ᗹ

ຠܭ皮ጥ೷ԋ的ཝ᝚ό፾，ߚதӕཀ՞Α 211&，᝺ளԜҹՊܺБۓڰߡ໾αኦ਑，ߚதӕ

ཀ՞Α 91&，᝺ள཮གྷ٬ុ࡭用೭ҹՊܺ，ߚதӕཀ՞Α 211&Ƕ 

ConclusionsǺ 
Ԏဎ腎ՊҞ߻ςᕇளύ๮҇୯஑ճ᛾ਜ，೸ၸᆶيᡏௗ᝻ന๤፾的Պܺ，຾Չׯ೷Ƕ่ӝڰ

ኦ਑Ƕۓڰᡣੰ஻ό用ӆ٬用ጤ஥ջё，׎ኦ਑的Ԏဎ஥，一ᡏԋۓڰᆅၡ的ԏય೓，Ϸۓ

౜ဎጢ೸ੰ݋஻٬用Ԏဎ腎Պᅈཀࡋፓࢗϝӧ຾Չύ，යૈᡣ׳ӭੰ஻၂ऀ，ӆуаؼׯ，

 ஻Ƕੰ݋ӭဎጢ೸׳轉౽，჏ඁೌמቷ୘ᇙ作，຾Չפၱ

Key wordsǺ 

ဎጢ೸݋，皮ጥཝ᝚，Ꮴᆅ໾α 
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Under Light Microscopy: A Quality Improvement Initiative for In-Hospital 
Renal Biopsies 
Chia-Tien Hsu, Shang-Feng Tsai, Mu-Chi Chung, Ming-Ju Wu, Ya-Chin Huang, Cheng-Hsu Chen 
Division of Nephrology, Department of Internal Medicine, Taichung Veterans General Hospital, 
Taichung, Taiwan 
 
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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BackgroundǺ 
ҁࣴܭز台大醫院ဎጢ೸݋ύЈ，2�24 ԃӅԖ 44� Տဎጢ೸ੰ݋ΓǶҁύЈ 2�22 ԃ 1-12 
Дѳ֡؂Дௗڙဎጢ೸ݯ݋ᕍ的ੰΓኧ43 ࣁ� Γ，Ꮴᆅ࣬ᜢགࢉ(ᏤᆅрαགࢉϷᒾၰགࢉ

ੱ)ΓኧӅ 42 Γԛ(�ύԖځ，(��. 3 Γ(�.��)Ӣགࢉᝄख़คൂݤપаᛰݯނᕍ，ሡ຾ՉЋೌ

౽ନᏤᆅ٠建ҥ新Ꮴᆅрα來ុ࡭ဎጢ೸݋Ƕ!

MethodsǺ 
2�23 ԃ 7 ДԿ 2�24 ԃ 3 Д，٩ൂՏதೕᔠຎੰΓᏤᆅрαਔ，࿶ੰΓӕཀܡឪ໾αྣТ， 
Ҟ߻ςԏ໣ᏤᆅрαቹႽςၲ 3��� 張，ϒа຾Չࡼෳ߻߻ᖿ性ࣴز(pilot study)，а 2�� 張

ᏤᆅрαკႽ૽ግ，҅தϷགࢉ高॥ᓀϩձ 1�� 張，૽ግკႽኳࠠϩ૽ץግӅ � ԛ，ஒᒣ᛽

фૈ೛่݀ঁٿۓ，一҅ࣁத(ຑϩ �-3 ϩ)，Βࣁགࢉ高॥ᓀ(ຑϩ大܈ܭ฻ܭ 4 ϩ)，٠ӕ

؁由஑ৎΓπղ᠐ 2�� 張࣬Т，ᆶቹႽᒣ᛽೬ᡏ຾Չᒣ᛽࣬Тᆒྗࡋ，ҁࣴز࿶台大醫院উ

཮೯ၸਢဦہ 2�23���4�RINAǶ 

5esultsǺ 
аቹႽᒣ᛽຾ՉკႽ૽ግӅ 2�� 張Ꮴᆅрα࣬Т，૽ግკႽኳࠠϩ૽ץግӅ � ԛ，നಖ೬

ᡏႣෳᆒྗၲࡋ �7.��ǶќѦа೬ᡏᆶ஑ৎКၨځᒣ᛽ቹႽᒣ่݀， Ъղ᠐གࢉᆶցϐᆒ

ၲࡋྗ ���Ƕ 

ConclusionsǺ 
ҁቹႽᒣ᛽ဎጢ೸݋Ꮴᆅрαѳ台ჹܭဎጢ೸݋Ꮴᆅрαགࢉ的ྣៈࢬำᓬϯ，ёఈ෧Ͽ܈

Ϸਔ發౜Ꮴᆅрαགࢉ౗，ૈ࠼׳ᢀջਔ的ڐշੰΓຑ՗Ꮴᆅрαགࢉ，҂來ᏤΕۚৎ೸

Զࢉफ़եӢᏤᆅག，ࢉᕍᏤᆅрαགݯᏤᆅрαѳ台，຾ԶϷਔ݋ၮ用ቹႽᒣ᛽ဎጢ೸，݋

Ꮴठ໪Ћೌܘ܈ᆅ的ᐒ౗，ၲډႣٛ੯ੰᆶ෧ϿӢགࢉᏤठ໪轉換೸݋ኳԄ，Ϸफ़եݯᕍ܌

઻຤醫ᕍԋҁЍр฻ӭ໨Ҟ的Ƕ 

Key wordsǺ 
ဎጢ೸݋ǵᏤᆅрαགࢉǵቹႽᒣ᛽ 
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:alk for health ± ,mprove dialysis patients¶ motivation to exercise with fun 
ණ؁ᕉ৞وр଼நɡаၯᔍᏤΕБԄගϲ೸ੰ݋Γၮ୏୏ᐒ 
Chou Pei-Yun1, Cheng Ching-I1, Hsu -uei-Hsin1, Liu Hui-Ting1, Lee Ching-Wen1, Chen Yi-Ting2,3 
୻࿰ڬ 1, ᎄᓉە 1, ৪ᅴᧂ 1, ቅᑯ൛ ފቼ׵ ,1 1, 陳܃൛ 2,3 
1 Department of Nursing, National Taiwan University Hospital 
2 Department of Internal Medicine, National Taiwan University Hospital 
3 Department of Integrated Diagnostics 	 Therapeutics, Nation Taiwan University Hospital 
 

BackgroundǺ 
ҁဎጢ೸݋ύЈ؂ДੰΓӣບ྽Ϻ，ៈ౛ৣ཮٩ᏵܜՈൔ֋ǵ໯१Ϸᆒઓݩރ，๏ϒ࣬ᜢፁ

௲，ߏය೸݋的ੰΓჹܭ໯१ឪڗǵᛰ٬ނ用БԄ฻ፁ௲，೿ςԖ一ۓำࡋ的ᇡޕ，ՠჹܭ

ၮ୏ਏ੻的ៈ౛ࡰᏤ，ੰΓᕴ߄౜ᑫठલલ，࿶ፓࢗ發౜，ӢੰࣁΓԾ᝺ᡏ力ৡǵၮ୏ϼ֚

ᜤϷϼค፪Զคၠݤрၮ୏的ಃ一؁，ฅԶوၡࢂനᙁܰǵ安ӄ的ၮ୏БԄ，ךॺ຾Զ൨פ

࣬ᜢЎ᝘，යఈаၯᔍᏤΕБԄ來ቚம೸ੰ݋Γၮ୏୏ᐒ，ගٮ安ӄǵᙁܰǵЪёՉ的ၮ

୏Ƕ 

MethodsǺ 
२Ӄᇙ作台灣ᕉ৞ඳᗺϐӦკੇൔ張ຠܭҁύЈթ֋ឯ，ੰΓ٬用ҁύЈ۔網上໺؁ኧ，؂

ຼಕी一ԛ，用஑ឦᅶ៓኱ຏၲܢځ的Տ࿼Ƕаඳᗺ間的ຯᚆϦٚኧ來換ᆉ؁ኧ，ණ؁ਓၯ

ၡጕ٩ຯᚆϩࣁϖచၡጕ，ၡጕ一ຯᚆനอ，ၡጕϖຯᚆനߏ，аᚃᜢ的БԄ，ၡጕ一ֹԋ

ωૈ຾໘ډၡጕΒ，٩Ԝ類௢，ᇙ作ଆᗺډӚঁඳᗺ的Ϧٚኧ和؁ኧჹྣ߄，ᡣៈ౛ৣёז

ೲྗዴӦ኱ຏੰΓၲܢՏ࿼Ƕ建࿼೯ૻ೬ᡏ۔網，ନёੰٮΓ上໺؁ኧ，內৒Ԗၮ୏ݙཀ٣

໨ǵᙁܰۚৎၮ୏ቹТǵᕉ৞ၡጕӦკǵϺ਻ႣൔёୖԵ，ኳᔕੰΓჴሞᕉ৞ਓၯ௃ნǶ 

5esultsǺ 

࿶٬用ࡕ，ៈ౛ৣ߄ҢԜၯᔍᏤΕ的وၡၮ୏૽ግ，ࡽ安ӄΞᙁܰԖ፪，೛ीᆒऍ的ੇൔΨ

的ዴ֎引ੰډΓ的ҞӀ，ගϲੰΓ჋၂ၮ୏的ཀᜫ，ԶੰΓ߄Ң，ၯᔍᏤΕ的ၮ୏БԄࡐԖ

፪ǵᜫཀ჋၂，ΨԖᝡᖻਏ݀，ჴՉѤຼࡕ，Ծ᝺ᡏ力Ԗᡂӳ，ࢬԠࡕΨ᝺ளيᡏᇸ᚞ࡐ

ӭǶᅈཀڔୢࡋፓࢗीϩ௦׵լМ(Likert)� ᗺЁࡋᑽໆ，؂一໨ѳ֡ϩኧࣣԖ 4.� ϩа上Ƕ 

ConclusionsǺ 

ੰΓѝሡԾഢी؁Ꮤ，όሡाၮ୏Ꮤ׷，ᒧ᏷安ӄ൑܌，ջё୺Չ؁Չၮ୏，Ъਔ間ቸ性，

٬用۔網上໺؁ኧࡕ，ៈ౛ৣ٩Ᏽ؁ኧჹྣ߄，ஒੰΓ኱ຏܭӦკੇൔ上ջё，Ъ೯ૻ೬ᡏ

Ңᏹ作߄ཀ٣໨ǵۚৎၮ୏ቹТ฻Ƕៈ౛ৣݙ၌ၡጕკǵϺ਻ǵࢗճߡ網內的ᒧൂ，Ψё۔

Бڀߡჴ用性，ԶЪੰΓዴჴ፯рΑಃ一؁，໒ۈ୺Չوၡၮ୏，යఈ藉由ᑼΕၯᔍϡન的

ၮ୏૽ግ，གډڙၮ୏኷፪，Ꭶԋೕࡓၮ୏，຾Զׯ๓ᡏ፾ૈǵЈޤфૈ฻，׆׳ఈૈុ࡭

௢ቶ，ගੰٮΓ׳ᓬ質的ྣៈࠔ質，ቚ຾ៈ౛ৣჹၮ୏ፁ௲的ߞЈ，຾Զගϲπ作ᅈཀࡋǶ 

Key wordsǺ 

ဎጢ೸݋ǵၮ୏૽ግǵၯᔍᏤΕ 
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,nnovatively introduces the A, application of timely feedEack system for  
hemodialysis machine alarms on moEile devices 
ബ新ᏤΕ A, Ոన೸݋ᐒ᝾ૻϷਔӣ໺س಍ܭՉ୏း࿼ϐᔈ用  
Yi- Ling Hsieh, Tsui-Ling Lin, Hui-Ting Liu, Ching-Wen Lee 
ᖴ࣓ܰ-!݅ᆧ࣓, ቅᑯ൛, ׵ቼފ 
RN, Department of Nursing, National Taiwan University Hospital, Taipei, Taiwan  
台大醫院ៈ౛೽ 

 

 
BackgroundǺ 
Ոన೸݋ᐒ᝾ૻૻဦࢂՈన೸ݯ݋ᕍڰԖЪख़ा的一೽ϩ，ёஒੰ஻ݩރǵ೛ഢၮ作ݩރջ

ਔ೯ޕ醫ៈΓ঩Ƕҁ院ՈనృϯύЈ؂ВԖ 4 Տៈ౛ৣॄೢуៈੰ܊ᆶ一૓ੰॄ܊壓႖ᚆ࠻

ᐒ/౽୏Ԅ݋٬用Ѧ௢的೸，཰୍݋Ոన೸(਻႖ᚆޜ ) RO ᐒԿӚੰ܊୺Չ׉ᜐ೸݋，ӢੰΓ

ϩѲܭόӕ的ੰ܊樓ቫ，ࡺ೸݋ៈ౛ৣሡܭݢھӚੰ܊，ੰΓ的ྣៈ߾ኩ由Ӛੰ܊ៈ౛ৣӅ

ӕڐշ，ՠ೸݋ၸำύ೸݋ᐒӢ᝾ૻᖂៜ，၀ੰ܊ៈ౛ৣሡाѺϦ୍Ћᐒ๏ॄೢ的೸࠻݋ៈ

౛ৣ，೸࠻݋ៈ౛ৣ߾ሡा۳߻၀ੰ܊ωૈளޕ೸݋ᐒ᝾ૻૻဦ內৒٠ೀ౛௨ନ，ջਔ性ᆶ

Ь ୏性ၨࣁό足，ӢԜࣴزᏤΕ AI Ոన೸݋ᐒ᝾ૻϷਔӣ໺೯سޕ಍Ƕ 
MethodsǺ 
่ӝҁ院ၗૻ࠻ԋҥၗૻࠔᆅλಔ，Ӄᔠຎ೸݋ᐒၗ਑ᒡр᝾ૻރᄊ內ዸӅԖ 1� ໨，௨ନ

ύځ � ໨ࣁ҂٬用ϐύѧس಍ٮᔈ᝾ૻ，ᒧۓ 1� ໨ࣁ᝾ૻϷਔӣ໺໨Ҟ

(1)LowerFlow(2)HeparinPump(3)BloodLekage(4)AirDetector(�)Temperature(�)Conductivity(7)Ar
t erialBloodPressure(�)VenousBloodPressure(�)TMP(1�)ArterialBloodPumpStop，࿶由ၠი໗ӝ

作ബ新ᏤΕ AI Ոన೸݋ᐒ᝾ૻϷਔ೯سޕ಍，؁ᡯࣁ೸࠻݋ៈ౛ৣ୺ՉՈన೸ݯ݋ᕍ߻Ӄ

ሡڇ᠐೸݋ᐒᐒዸ，ஒ೸݋ᐒၗૻ໺ᒡԿ೸س݋಍ၗ਑৤，྽೸݋ᐒр౜᝾ૻૻဦਔ，೸݋

಍ၗ਑৤࿶由س AI ำԄղ᠐ࡕ，Ϸਔаᙁૻ೯٠ޕᡉҢ᝾ૻচӢԿ၀ॄೢ的ៈ౛ৣՉ୏း

࿼ύǶ 
5esultsǺ 
ҁൂՏѳ֡୺Չуៈੰ܊ᆶ一૓ੰॄ܊壓႖ᚆ࠻Ոన೸׉݋ᜐ೸ݯ݋ᕍΓԛࣁ 23� Γԛ/
Д，؂В೸݋ៈ౛ৣѦࢴΓ力ࣁ 4 Γ，҂ᏤΕ AI ᝾ૻӣ໺س಍ਔ，྽೸݋ᐒ發ғ᝾ૻਔ，

ៈ౛ৣคݤಃ一ਔ間ளޕ᝾ૻ٣ҹ內৒۳߻٠ೀ౛ǶᏤΕس಍ࡕᓬϯៈ౛ৣೀ౛೸݋ᐒ᝾ૻ

߻ޕᐒ᝾ૻૻဦ೯݋質Ϸ安ӄ性Ƕ಍ी೸ࠔ٠ගϲი໗ӝ作和醫ᕍྣៈࡋำೲࢬ 3 Ӝϩձ

1ǵVenousBloodPressure 2ǵArterialBloodPressure 3 ǵAirDetector Ƕ2�24 ԃ 1:ࣁ Д໒ࡼۈ

ՉԿ 2�23 ԃ 7 ДЗ，ៈ౛ৣ٬用ᅈཀࡋ高ၲ 1���Ƕ 
ConclusionsǺ 
ၮ用 AI Ոన೸݋ᐒ᝾ૻϷਔӣ໺س಍，Ԗਏගϲуៈੰ܊ᆶ一૓ੰॄ܊壓႖ᚆ࠻Ոన೸݋

ϐ安ӄ性ᆶྣៈࠔ質Ƕ 
Key wordsǺ 
Ոన೸݋ǵ೸݋ᐒ᝾ૻૻဦǵAI Ϸਔӣ໺س಍) 
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5educe the 1umEer of Arteriovenous )istula 2cclusions in +emodialysis 
2utpatients 
फ़եՈన೸ߐ݋ບੰΓՈన䈜ᆅߔ༞ҹኧ 
໳၃޷, ݅ᓉ௵, ֈ安, 陳ί◖, ݅߀ሺ, ݅ݒᑉ 
Huang-Shih Chin, Lin--ing Min, Lyu-An, Chen-Si Wei, Lin-=hi Yi, Lin-Hsin Yin 
Օ௲ཁᔮ醫ᕍ଄იݤΓ޸ጪཁᔮ醫院腎臟內科Ոన೸݋ύЈ 
Buddhist Tzu Chi Medical Foundation Hualien Tzu Chi Hospital Department of Nephrology and 
Hemodialysis Center 
 
 
BackgroundǺ 
ჹ҃ܭය腎ੰȐ(SRDȑੰΓ來ᇥ，Ոన೸ࢂ݋όё܈લ的ݯᕍǶ೸݋ၸำύ，Ոన೯ၸ୏

ᓉે䈜ᆅ引р，࿶由Γπ腎臟మନࢥનࡕӆӣࢬᡏ內Ƕ೸݋䈜ᆅӧ೭一ၸำύᏼҺख़ा的ف

Յ，Ѭჹ೸݋的ਏ݀和安ӄ性Կᜢख़ा，Ψ೏Кേࢱࣁ腎ੰΓ的ȨಃΒғڮȩǶӢԜ，࡭ߥ

䈜ᆅ的೯ᄣჹੰܭΓ安ӄߚதख़ाǶࣁΑफ़ե䈜ᆅߔ༞的發ғҹኧ，ךॺ建ҥࠔᆅ୮פр೸

 質ǶࠔΓ的ғ活ੰ݋๓，வԶගϲ೸ׯ的চӢ٠ـ༞தߔ䈜ᆅ݋
MethodsǺ 
ճ用ႝηੰᐕѳ台ஒ܌ԖੰΓ的࣬ᜢኧᏵ上໺Կၗ਑৤，ၮ用 Power BI ำԄ຾ՉኧᏵϩ

аੰᐕӣਝϷჴӦ，ࡕΓੰۓᑔᒧрՈన䈜ᆅр౜ȨThrill(-)ȩǵȨBruit(-)ȩ的ੰΓ，ዴ，݋

ȩǵȨੰΓჹྣڈ૶ਔ間᚞໒ЗՈ஥ȩǵȨख़ፄऀבǺȨࣁ༞的চӢߔр೷ԋ䈜ᆅפ，ೖБԄو

ៈ䈜ᆅ的ᇡޕό足ȩǵȨੰΓב૶߇ບਔ間฻ȩ，ӢԜךॺଞჹ性的ۓڋჹ฼ǺȨЗՈ஥ѝ࿹

1� ϩដ的ගᒬᐒڋȩǵȨঁձ኱Ң؂ԛ䈜ᆅऀڈՏ࿼ȩǵȨගٮӭᇟق䈜ᆅྣៈፁ௲ൂ張ȩǵ

ȨӭБय़ගᒬ߇ບᆶଓᙫਔ間ȩ，٠٩؂ՏੰΓݩރ來ፓ᏾࣬ჹ的ჹ฼內৒Ƕ 
5esultsǺ 
٬用 Power BI ำԄჹՈన೸݋ύЈ的ኧᏵ຾Չϩ݋，ᑔᒧрӧ 113 ԃ 3 Д 1 ВԿ 3 Д 31 В

ය間，೸݋䈜ᆅߔ༞的ੰΓኧࣁ 1� ΓԛǶ᛽ձрୢᚒך，ࡕॺ௦ڗΑ࣬ᔈ的ׯ๓௛ࡼǶ 
ӧჴࡼ೭٤ჹ฼ך，ࡕॺӆԛፓࢗΑ 113 ԃ � Д 1 ВԿ � Д 31 В的ኧᏵ，่݀ᡉҢ೸݋䈜

ᆅߔ༞的ੰΓኧΠफ़Կ � ΓԛǶਥᏵԜԛׯ๓ԋ݀，ךॺ的ჹ฼ԖΑᡉ๱ਏ݀，ၲԋ౗ࣁ

111�，຾؁౗ࣁ ���ǶԜѦ，ੰΓჹ䈜ᆅྣៈ的ᇡޕำࡋவ �4�上ϲԿ ��.2�，Զۓයӣ

ບΨவ 3��上ϲԿ 7��Ƕ࿶由上ॊளך，ޕॺӧफ़ե೸݋䈜ᆅߔ༞ҹኧǵගϲੰΓ的ྣៈ

ᇡޕϷۓයӣບБय़Ԗᡉ๱的຾৖Ƕ 
ConclusionsǺ 
ॺၮ用大ኧᏵѳ台和ך Power BI ϩੰ݋Γၗ਑，פр೸݋Ոన䈜ᆅߔ༞的চӢ，٠ჴׯࡼ

๓௛ࡼǶ่݀ᡉҢ，ךॺԋфफ़եΑ೸݋䈜ᆅߔ༞ҹኧ，ό໻ஒ೸ࠔ݋質ගϲǵΨගϲΑੰ

Γჹܭ䈜ᆅྣៈ的ᇡ٠，ޕ෧ϿόѸा的醫ᕍԋҁ和Γ力׫ΕǶ҂來，ךॺஒុ࡭ᅱෳኧᏵ

٠ਥᏵჴሞሡ؃ፓ᏾ჹ฼ǶԜѦ，ךॺஒჹ฼ࢬำ኱ྗϯ，٠ӈࣁ ISO Ўҹ，аமϯӕϘჹ

Ոన䈜ᆅៈ౛的஑཰ޕ᛽，ߦ຾࣬互૸ፕ和學ಞ，຾Զቚ຾ӕϘϐ間的ӝ作ᆶ௃གǶ 
Key :ordsǺ 
Ոన೸݋, ೸݋䈜ᆅ, 䈜ᆅߔ༞, ୏ᓉે䈜ᆅ, Power BI, 大ኧᏵѳ台 
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Practical Application of 8sing Power B, to (nhance (fficiency in Medical 
5ecord Audits at Dialysis Centers 
ճ用 Power B, ගϲՈన೸݋ύЈੰᐕዽਡਏ౗的ჴ፬ᔈ用 
Lyu-An, Liao-=heng -ia, Lin-Hsin Yin 
ֈ安-!ᄃࡹ჏-!݅ݒᑉ!

Division of Nephrology, Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation 
Օ௲ཁᔮ醫ᕍ଄იݤΓ޸ጪཁᔮ醫院腎臟內科!

 
 
BackgroundǺ 
Ոన೸݋ύЈԾ 2�22 ԃ � Дӄय़ჴႝࡼηੰᐕس಍Ƕ؂Дሡჹ大ໆ的ႝηៈ౛इᒵ຾Չዽ

ਡ，ੋϷຬၸ 3�� ӜதೕੰΓ，؂ДߐບΓԛၲ 3,��� Կ 4,���Ƕ໺಍的ΓπዽਡБԄᕷᅥЪ

ܰрᒱǶࣁග高ዽਡਏ౗和ྗዴ性，ҁൂՏճ用 Power BI ຾ՉኧᏵຎ᝺ϯ，ᓬϯዽਡࢬ

ำǶ 
MethodsǺ 
Ոన೸݋作཰ѳ台的ኧᏵ由ҁ院ၗૻ࠻Ϸπำৣڐ作ගڗ，由ៈ౛Γ঩٬用 Power BI ຾Չ

ኧᏵ᏾౛和ຎ᝺ϯǶڀᡏ؁ᡯӵΠǺ 
1. ኧᏵගڗᆶ᏾౛ǺஒՈన೸݋作཰ѳ台的ኧᏵ上໺Կ醫院的ࡕ台ၗ਑৤，຾ՉኧᏵమ౛

和᏾౛，ዴߥኧᏵ的ྗዴ性和一ठ性Ƕ 
2. ຎ᝺ϯ೛ीᆶ DAX ᇟݤᔈ用Ǻ٬用 Power BI ബ建ൔ߄和კ߄，৖Ңዽਡ໨Ҟ，ٯӵǺ

Ո壓ેཛ౦தॶǵ҂ֹࡪԋᗖ฻Ƕᔈ用 DAX ᇟݤೀ౛ፄᚇ的ኧᏵచҹ，ӵ᛽ձ交ௗ੤ៈ

౛ৣ和௨ନ੝ਸ௃ݩǶ 
ஒ，ࡕ಍上ጕᆶ᏾ӝǺ࿶ၸෳ၂س .3 Power BI ൔ߄上໺Կ醫院的大ኧᏵѳ台，ჴ౜؂ВԾ

୏׳新，ៈ౛Γ঩ё೯ၸ大ኧᏵѳ台࣮ࢗջਔ的ዽਡݩރǶ 
5esultsǺ 
引Ε Power BI ዽਡલѨ฽ኧᡉ๱෧ϿǶচҁ，ࡕ 2�4� ฽લѨӧϤϺ內෧ϿԿ 1��� ฽，ΐϺ

ࣁࡕ 44� ฽，Ϧ֋Οຼࡕफ़Կ �� ฽Ƕៈ౛Γ঩的ዽਡ฽ኧᡉ๱Πफ़，߻ΟӜ的฽ኧவ 12�-
232 ฽෧ϿԿ �-2� ฽Ƕ由سܭ಍ගٮջਔ׳新和฽ኧ௨Չ，٬ߦៈ౛Γ঩׎ԋؼ性ᝡݾ，ග

ϲΑπ作ᑈཱུ性和ԋ൩ག，ᡉ๱ගϲΑπ作ਏ౗ᆶᅈཀࡋǶԜѦ，ዽਡಔ঩的Γ力ሡ؃由

11 Ӝ෧ϿԿ � Ӝ，෧Ͽ的Γ力ёаᔈ用ځܭдሦୱ܈຾ՉᓬϯǶ 
ConclusionsǺ 
Power BI 的ኧᏵຎ᝺ϯԖਏගϲΑՈన೸݋ύЈ的ዽਡਏ౗和ྗዴ性Ƕຎ᝺ϯൔׯ߄๓Αኧ

Ᏽё᠐性，ග高Αջਔ性和互୏性，෧ϿΑπ作ॄᏼ和ᒱᇤǶៈ౛Γ঩ჹ新س಍的ᑈཱུϸᔈ

ф߄Ƕ҂來ё຾一؁ᓬϯൔݾ性ᝡؼ຾ΑߦኧᏵຎ᝺ϯό໻ග高Αዽਡπ作ਏ౗，ᗋ，ܴ߄

ૈ，а፾ᔈ׳ӭፄᚇ的ዽਡሡ؃Ƕ 
Key :ordsǺ 
Power BI, Ոన೸݋, ႝηੰᐕ, ៈ౛इᒵ, ኧᏵຎ᝺ϯ, ዽਡਏ౗, DAX ᇟݤ, 大ኧᏵѳ台 
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Decoding the 5ole of (xtracellular 9esicle-Derived Mitochondrial 51A in 
Cardio5enal MetaEolic Syndrome: A Multi-2mics Deep Learning Model for (arly 
5isk Stratification and Prediction 
Rifaldy Fajar1, Andi Nursanti Andi Ureng2, Roland Helmizar3, Prihantini4 
1Computational Biology and Medicine Laboratory, Yogyakarta State University, Indonesia, 
2Department of Pharmacy, Andini Persada College of Health Sciences, Indonesia, 3Department of 
Internal Medicine, Baiturrahmah University, Indonesia, 4Machine Learning for BioMedicine 
Laboratory, Bandung Institute of Technology, Indonesia. 
 
 
Background:  
CardioRenal Metabolic Syndrome (CRMS) involves cardiovascular, renal, and metabolic disorders, 
reTuiring early detection. This study developed a deep learning model integrating (V-derived mtRNA, 
epigenomic, and metabolic data to predict CRMS progression and identify high-risk patients for targeted 
interventions. 
Methods: 
Data from 14,�7� CRMS patients were analyzed, integrating multiple datasets. Plasma extracellular 
vesicles were isolated, and mitochondrial RNA was seTuenced for 32 genes. (pigenomic 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 seTuencing 
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. 
5esults: 
The multi-omics deep learning model achieved an AUC of �.�� (��� CI: �.�7�±�.���) for predicting 
CRMS progression over six years, outperforming models using only clinical data (AUC �.74, p � �.���1) 
or individual omics datasets (AUC �.�� for mtRNA). Precision and recall were ��.4� and �2.2�, 
respectively. (levated MT-ND� and MT-CYB expression in (Vs were linked to a 2�.�� higher risk of 
heart and renal failure (HR 1.2��, ��� CI: 1.212±1.3��). Hypomethylation of the PGC-1Į promoter 
combined with high MT-ND� 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 3�.3� (p � �.���1). 
Kaplan-Meier analysis showed a median survival of 4.1 years in high-risk patients versus �.7 years in 
low-risk patients (log-rank p � �.���1). (levated (V-derived mtRNA increased the risk of major 
cardiovascular events by 2�.7� in type 2 diabetes and chronic kidney disease patients, with metabolic 
data integration improving prediction accuracy by 1�.�� (p � �.���1). 
Conclusions: 
This study developed a multi-omics deep learning model that accurately predicts CRMS progression by 
integrating (V-derived mtRNA, epigenomic, and metabolic data. (levated MT-ND� and MT-CYB levels, 
combined with specific epigenomic changes, were key predictors of high-risk patients, making (V-
derived mtRNA a promising biomarker for early diagnosis and personalized interventions. 
Keywords:  
CardioRenal Metabolic Syndrome, (xtracellular Vesicles, Mitochondrial RNA, Deep Learning, Multi-
Omics. 
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Artificial ,ntelligence for Predicting 5enal )iErosis in Eiopsy 8sing Diagnostic 
8ltrasound ,maging and Biomarkers 
ճ用ບᘐ性ຬॣݢ腎臟ቹႽ和ғނ኱૶ނႣ䬲腎臟ϪТੰ౛ಔᙃᠼᆢϯ:Γπඵ

ችࣴز 
Ting-Wei Chang1, Chang-Yu Tsai3, =hen-Yi Tang3, Cai-Mei =heng4, Chia-Te Liao4, Chung-Yi 
Cheng�, Mai-Szu Wu4, Che-Chou Shen 3, Yen-Chung Lin1  

張৥ᆢ 1, ጰػߏ 3, ঞਁྈ 3, ᎄறఘ 4, ᄃৎቺ 4, ᎄҸ੻ �, ֆഝථ 4, ؇哲Ԁ Ҹࡏ݅ ,3 2 
1 Department of Computer Science and Information (ngineering, College of (lectrical (ngineering 
and Computer Science, National Taiwan University 
2 Department of Internal Medicine, School of Medicine, College of Medicine, Taipei Medical 
University 
3 Department of (lectrical (ngineering, National Taiwan University of Science and Technology 
4 Division of Nephrology, Department of Internal Medicine, Shuang Ho Hospital, Taipei Medical 
University 
� Division of Nephrology, Department of Internal Medicine, Wang Fang Hospital 
1 台灣大學ႝηғ醫ࣴ܌ز� 2 台ч醫學大學腎臟科� 3 台ч科מ大學ႝᐒπำس� 4 ೽ҥᚈ和醫

院(ૼہ台ч醫學大學࿶ᔼ)腎臟科� � 台чѱҥ࿤ޱ醫院(ૼہ台ч醫學大學࿶ᔼ)腎臟科 
 
 
BackgroundǺ 
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 �32 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. 
5esults: 
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 
���. At the patient level, logistic regression using both US image features and biomarkers 
produced an AUROC of ���. Models trained solely on US images or biomarkers also performed 
well, with AUROC values exceeding ���. 
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 wordsǺ 
Artificial Intelligence� Chronic kidney disease� Interstitial fibrosis and tubular atrophy� 
Ultrasonography� 
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2ptimi]ing )luid Management for (lderly +emodialysis Patients with 
+ypotension through L,1( MoEile Technology 
೸ၸ L,1( Չ୏ೌמᓬϯ高ស೸݋եՈ壓஻ޣ的ᡏనᆅ౛ 
Tzu-Ching Kung1, Hui-Chung Tsai1, Hui-Ling Chiu1, Terry Ting-Yu Chiou2, Chiao--ung 
Chen1, Ching-I Yu1, Wen-Chin Lee2, -in-Bor Chen2 
ᠭ࠮๭ 1,  ጰᑯᗛ ႍඁߋ  ,1 ػႳߋ  ,1 2,  陳ብᆺ 1,  ߲ ᓉሺ Ў෕׵  ,1 2,  陳Ⴀറ 2 
1高雄۪ߏइۺ醫院Ոన೸2 ,࠻݋高雄۪ߏइۺ醫院內科೽腎臟科 
 
 
BackgroundǺ 
ਥᏵЎ᝘高ស೸ޣߏ݋發ғ೸݋եՈ壓的॥ᓀၨ高，ёᏤठຳॹǵ୏ᓉે內䈜ᆅ

Ո഼ࢬѨǵҶլ฻ٳ發ੱ，ࣗԿቚуԝΫ౗ǶӢԜ，ԐයႣٛК發ғࡕᔈჹࣁ׳

ख़ा，ऩ೸݋ၸำύ發ғեՈ壓Զ೷ԋᡏనคݤкϩ೏௨ନ，೷ԋНϩ୴ᑈܭᡏ

內，ёૈ཮Ꮴठൾ性ൻᕉǶҁࣴز௦用 LIN( Չ୏ೌמ，ਥᏵሡ؃຾Չፓ᏾ׯ

๓，аዴߥ高ស೸ޣߏ݋ᡏన௓ڋፁ௲ၗૻૈ҅ዴ໺ሀǶ 
MethodsǺ 
ҁࣴزયΕҁ院ߐບ發ғ೸݋ύեՈ壓的高ស೸ޣߏ݋(!�� ྃ) 
(112ԃ1ДԿ�Д)Ӆ��Ӝ，ѳ֡ԃស�3ࣁ.���性31ΓȐ34.4ʘȑ，ζ性ت，ྃΓ
Ȑ��.�ʘȑ，ᏤΕჹ฼ԖǺ(1)建ҥӭ୯ѦᇟեՈ壓࠹Ꮴፁ௲ੇൔ(2)建࿼ȨԴғத

ፋȩLine۔Б஦ဦ(3)ڐշ高សޣߏ腎϶ϷৎឦΠၩLine۔Б஦ဦȨԴғதፋȩ٠

҅ዴᏹ作Ƕ(4) ௲ػНϩ௓ڋচ߾ϷמѯԖ荛藉由۔Б஦ဦ的კТᆶЎӷೱ่ᜢᗖ

ӷ，Ծ୏ӣᙟதـᜢᗖӷࢗ၌ϷᒿਔᒿӦೱ่གྷΑှ的ፁ௲內৒荜ೱ่ύЎǵम

Ўǵຫ南ᇟ和ӑѭᇟ的ፁ௲ੇൔ和網।ගٮѦᝤۚܺ঩ୖԵ荝藉由ࡕ台ϩۓ݋ය

ៈǵੰǵ醫य़ჹय़ྎ೯ፁ௲Ƕ 
5esultsǺ 
ҁࣴൂزՏߐບՈన೸ੰ݋Γ Ԗ，ޣߏ高សࢂ��.�2 3�.�� Ȑ172� Γԛȑܭ೸݋

ό٫՞ڋНϩ௓ޣߏᕍၸำ發ғեՈ壓Ƕ೭٤ݯ ��.3�ǵᑗֿੰ �3.1�ǵ፺ශж

؁ �1.��ǵЈՈᆅӅੰ 3�.��ǵ೸ࡕ߻݋用ᓓ 17.7�ǵᡏख़ቚу大ܭ ��՞

1�.��ǵ೸ܺ߻݋用फ़壓ᛰ 12.��，࿶由 LIN( Չ୏฼ౣᏤΕ，ੰΓϷৎឦჹ

LIN( Б஦ဦȨԴғதፋȩ҅ዴ٬用౗வ۔ �2.��ගϲԿ ��.��ǵۚৎՈ壓౦தջ

ਔᒌ၌ᅈཀࡋ由 �7�ගϲࣁ ���ǹࢗਡᡏన௓ڋБ҅ݤዴ性由ׯ๓߻ 7�.1�ගϲ

ࣁ ���，Ҟ኱ᡏख़ၲԋ౗Ψ由 �4.��ගϲࣁ ��.��Ƕ಍ीࠔ質ࡰ኱發౜，高សߏ

߻๓ׯύեՈ壓發ғ౗由݋೸ޣ 21.��फ़ࣁ 13.��，೸݋ύեՈ壓ό፾ੱރ發ғ

౗Ψ由 1���फ़ࣁ 3�.3�Ƕ 
Conclusion: 
Չ୏ၗૻ科מ的引ΕёаԖਏ໺ሀ҅ዴၗૻ，ගϲߐບՈన೸݋高សޣߏեՈ壓

的ྣៈࠔ質Ϸ҅ዴ౗，மϯᡏన௓ڋჹ೸݋஻ޣ的ख़ा性Ƕ 
Keywords: 
Ոన೸݋ǵ高សޣߏǵեՈ壓ǵLIN( Չ୏ೌמ 
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5eliaEility and validity analysis of the science and technology health education 
tool use scale - taking the �Suger +elper� test study as an example 科מፁ௲π
 ٯࣁزаȨSuger +elperȩԵᡍࣴ-݋ϩࡋਏߞ߄٬用ໆڀ
ֈൈЈ 1-!Ғల൛ 2-!陳ۓᐗ 3 

1ፁғᅽճ೽ਲ༜醫院ៈ౛೽-!2ፁғᅽճ೽ਲ༜醫院ࣴ發೽-!3୯ҥ高雄科מ大學ၗπ܌!

!

!

ȜҞ的ȝ!

ᑗֿੰ腎ੰᡂࢂᑗֿੰதٳـ發ੱϐ一，ࢂ೷ԋֿੱࢥЬाচӢ，Ψ՞߃ԛࢱ腎ੰΓ 47ʘǶ

٬用ཀᜫϐڀȨSuger Helperȩፁ௲πמ的٬用，ట௖૸科ڀ௃ਔж的ፂᔐх֖ፁ௲πࣝࡕ

ᄬࢎزࣴࣁ୷ኳڙௗמ藉由౜ຝᢀჸǵୖଜ୯內Ѧ࣬ᜢЎ᝘ፕॊᆶ科ޣزࣴ，ᚒ໨ڔᔕୢ߃

٬用ុ࡭S*ᆶ(ࡋǵԖ用性(U)ǵᅈཀ*))Һ(T*ǵܰ用性ߞ຾Չጓᔕϖঁᄬय़ᚒ໨ԖǺ，ۺཷ

ཀᜫ)K*，Եᡍ建ҥୢڔໆૈ߄ցၲߞډਏࡋϩ݋ϐ኱ྗǶ!

 

ȜБݤȝ!

ҁࣴزჹຝࣁৎ醫科ߐບಃΒࠠᑗֿੰঁਢ，ࣴزය間ࣁ 113 ԃ 3 ДԿ 113 ԃ � Д，ᇆ໣

ȨSuger Helperȩፁ௲πڀႣ၂ኬҁኧ 7� ҽǶ௖زӵΠǺ(一)ၮ用ϖ໨ᄬय़ǺߞҺ(T)ǵܰ用

性(()ǵԖ用性(U)ǵᅈཀࡋ(S)ᆶ٬ុ࡭用ཀᜫ(K)Ƕ(Β)ଞჹ߻ෳୢڔႣ၂຾Չ內೽一ठ性ߞ

ਏࡋϩ݋Ƕ(Ο) ಍ीБݤǺඔॊ性಍ीǵ皮ᅟහᑈৡ࣬ᜢϩ݋ǵCronbach¶s Į ߯ኧԵᡍǵᡍ

᛾性Ӣનϩ݋฻Ƕ(Ѥ)Ⴃෳኬҁߞਏࡋϩ่݀݋຾Չໆ߄অׯ，ֹԋ҅Ԅୢڔϐ೛ीǶ 
 

Ȝ่݀ȝ!

Ⴃ၂ୢڗڔள 7� ҽኬҁ，ت性 �� Ӝ(�3.2��)ǵζ性 2� Ӝ(3�.71�)，T ᄬय़ 4 ϩໆ߯ࡋߞ߄

ኧϟܭ �.�4�ɴ�.���ǹ( ᄬय़ 4 ϩໆ߄的߯ࡋߞኧϟܭ �.�33ɴ�.�73ǹU ᄬय़ 3 ϩໆ߄的ࡋߞ

߯ኧϟܭ �.��3ɴ�.�7�ǹS ᄬय़ 4 ϩໆ߄的߯ࡋߞኧϟܭ �.�44ɴ�.�77 ᆶ K ᄬय़ 4 ϩໆ߄的

ܭኧϟ߯ࡋߞ �.��7ɴ�.��4ǶزࣴࡋߞǺӄໆ߄ Cronbach
s Į ߯ኧϟܭ �.��ɴ�.��ǶӚϩໆ

ډၲࣣࡋߞಔӝ߄ �.7� а上Ƕ 
ਏزࣴࡋǺ٬用่ᄬБำኳԄȐS(Mȑ಍ीБݤ຾Չᡍ᛾性Ӣનϩ݋，่݀ᡉҢӚໆ߄ຑໆ

的ᄬय़ᆶჴ᛾ၗ਑間的፾ଛ٫ࡋǶ建ᄬਏࡋନΑ U4 ࣁ ܭᎩᚒ໨ϟځ，��1.� �.�3-�.��，մ

ନ၀ᚒ໨ࡕ，U ᄬय़ Cronbach
s Į ၲ �.��7Ƕ࣬ᜢ性่݀ᡉҢ T ၟ U ᄬय़ r ॶϟܭ �.�3�-
�.��� 和 T ၟ S ᄬय़ r ॶϟܭ �.7��-�.��� Ԗ高࣬ࡋᜢ性， ( ၟ K ၨό࣬ᜢǶѳ֡ᡂ౦ኧ๧ڗ

ໆ(AV()֡ӧ �.�� а上，অ҅ࡕӚᚒ໨間ڀԖ፾ࡋӅӕᡂ౦Ƕ 
!

Ȝ่ፕȝ!

٩Ᏽ่ࣴ݀زᡉҢȨSuger Helperȩ科מፁ௲πڀ，ӧϖ໨ᄬय़的಍ीኧॶ֡ၲڀԖ高ߞࡋ

的অुǵ建ҥϪᄒᗺǵ౛ፕ發৖а߄ໆڔǶଞჹୢࡋӝ౛的ਏ኱ᜢᖄਏڀ內೽一ठ性，ঋࡋ

Ϸុ࡭ᘉкဂᡏ的ኬҁኧໆ，作زࣴុࡕࣁБӛගр࿶ᡍϩ٦ᆶ建᝼，ঈ࣬ٮᜢሦୱჴ୍π

作ޣᆶࣴزΓ঩ୖԵǶ 
 

ᜢᗖӷ: Suger Helperǵߞਏࡋϩ݋ 
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2ptimi]ing )amily Communication 8sing a Communication Log to 5educe 
+ypotension ,ncidence in (lderly Dialysis Patients 
ճ用ৎឦᖄ๎ᛛᓬϯৎឦྎ೯аफ़ե高សޣߏ೸݋եՈ壓發ғ౗ 
Chiu-Tzu Chang1, Hui-Chung Tsai1, Hui-Ting Lu1, Terry Ting-Yu Chiou2,  
Chiao--ung Chen1, Ching-I Yu1, Wen-Chin Lee2, -in-Bor Chen2 
張ࣿη 1, ጰᑯᗛ 1, ֈች൛ ػႳߋ ,1 2, 陳ብᆺ 1, ߲ ᓉሺ Ў෕׵ ,1 2, 陳Ⴀറ 2 
1高雄۪ߏइۺ醫院Ոన೸2 ,࠻݋高雄۪ߏइۺ醫院內科೽腎臟科 

 
 
Background: 
Ў᝘ൔ֋ࡰрեՈ壓཮ೱ஥ቹៜӚঁख़ाᏔ۔的ឲࢬ，ᡣᏔ۔ೀܭલՈલ氧的ރ

ᄊ，ӢԶ৒ܰౢғ೸࣬݋ᜢ的ٳ發ੱ，ԐයႣٛՈన೸݋ύեՈ壓К發ғࡕᔈჹ

，եՈ壓的發ғ౗݋௖૸藉由மϯৎឦᆶ醫ៈი໗ྎ೯а෧Ͽ೸زԖਏǶҁࣴ׳

຾Զᓬϯ೸݋ៈ౛Ƕ 
Methods: 
வ2�22ԃ1ДԿ�Д，ҁ೸ൂ݋ՏՈ೸ੰΓᕴΓԛ1�,�71Γԛ，發ғ೸݋եՈ壓Ԗ

32�7Γԛ，ځύ高សޣߏ(!��ྃ)Ԗ21.�� (12�4Γԛ)ܭ೸ݯ݋ᕍၸำ發ғեՈ

壓，࣬ၨځд೸ੰ݋Γ೸݋եՈ壓發ғ౗ѝԖ1�.� � (1��1Γԛ)ǶԶ೭٤高សߏ

மϯৎឦ間ྎࣁ，շڐѦᝤۚܺ঩的܈ᐱҥғ活ԶሡाৎΓݤคܭԖ�1.��由ޣ

೯，ᏤΕჹ฼Ǻ(1) 建ҥᆶৎឦྎ೯ᖄᛠ的ᐏኺ-ྎ೯Вᇞ(2)ቚӈᙁϯѦᝤۚܺ঩

ᇟق交੤ൂ(ߕԖύЎǵमᇟǵຫ南ᇟ和ӑѭᇟᙌ᝿)(3)ೱ่Չ୏଼ந௲ػѳ台-
LIN(۔Б஦ЊȨ೸݋Դғதፋȩ࠹Ꮴڐ٠շ஻ޣǵৎឦ和Ѧᝤۚܺ঩Πၩ٠҅ዴ

٬用၀ᔈ用ำԄǶ٬คۓڰৎឦ的ޣߏ，ճ用ᖄ๎ᛛБԄ和ৎឦॺᖄᛠ，ᡣৎឦ

ॺૈᕕှੰΓ೸݋ਔ的ݩރ，೸ݯ݋ᕍৣΨૈճ用ᖄ๎ᛛΑှੰΓ೸߇ࡕ݋ৎރ

 Ƕݩ
5esults: 
а஑ৎਏࡋຑۓ೛ीϐȨՈన೸ੰ݋ΓϷЬाྣៈޣჹ೸݋ύեՈ壓ྣៈ的ᇡޕ

ຑ՗߄ȩ຾Չୢڔϩزࣴ݋，่݀發౜໯१ᇡޕ �1.2�，ᛰ࣬ނᜢୢเ �3.��，

੯ੰϷੱރᇡޕ �4.7�，ᡉҢੰΓϷЬाྣៈޣჹ೸݋ύեՈ壓ྣៈ的ᇡ҅ޕዴ

౗໻Ԗ �3.2�Ƕ౜ݩϩ݋คݤᐱҥғ活的ޣߏ，ৎឦࣁЬाྣ៝ޣԖ ���，ৎឦ

፺៝ྣࢬ՞ 21.��，ৎឦᆶѦᝤۚܺ঩Ӆӕྣៈ՞ 1�.��，Ѧᝤۚܺ঩ࣁЬाྣ

՞ޣ៝ 12.��，ᡉҢᆶόӕৎឦྎ೯ᖄᛠ的ख़ा性Ƕीฝ฼ౣჴࡕࡼ，醫ៈΓ঩

ᆶৎឦ間ᖄᛠ的ᖄ๎ᛛ交੤ֹ᏾౗由 7�.1�ග高Կ ���，ৎឦϷѦᝤۚܺ঩ჹ

LIN( Դғதፋȩ҅ዴ٬用౗வ݋Б஦ဦȨ೸۔ �2.��ග高ډ ��.��，ຑॶੰΓϷ

ৎឦჹۚৎՈ壓౦தҥջᒌ၌的ᅈཀࡋவ �7� ග高ډ ���Ƕ಍ीࠔ質ࡰ኱，高ស

ύեՈ壓發ғ౗வ݋೸ޣߏ 21.��Πफ़Կ 13.��，೸݋ύեՈ壓ό፾ੱރ發ғ౗

வ 1���Πफ़Կ 3�.3�Ƕ 
Conclusion: 
ճ用ৎឦೱ๎ᛛᓬϯ醫ៈΓ঩ᆶ஻ޣǵৎឦϐ間的ྎ೯,ԖਏගϲߐບՈన೸݋高

សޣߏեՈ壓ྣៈࠔ質Ϸፁ௲ೀ࿼ԋਏ,຾Զफ़եՈన೸݋եՈ壓發ғ౗Ƕ 
Keywords: 
高សޣߏǵ೸݋եՈ壓ǵৎឦྎ೯ǵৎឦᖄ๎ᛛ 
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CKM )lip and Learn: ,nnovation and Promotion of +ealth (ducation on 
Cardio-Kidney-MetaEolic Syndrome at +sin Kuo Min +ospital 
CKM ᙌᙌ኷Ǻ新୯҇醫院Ј腎жᖴੱংဂȐCKM Syndromeȑፁ௲的ബ新ᆶ

௢ቶ 
ኻ׍޼, ኻ׍޼ 2, ൹ॕЎ 2, ໳ଛ᫞ 2, ֆࣦ։ 4, ླྀЈሺ 3, ླֱྀಛ 4, ၽۚᓄ 1, ᝵ျᒉ 1,  
೚҉和 1 
新୯҇醫院 1 腎臟科 2 ፁ௲3 ࠻ ᛰᏊ科 4 ೸࠻݋ 
 
ᄔाǺ 
Ј腎жᖴੱংဂȐCardiovascular-Kidney-Metabolic Syndrome, CKM Syndromeȑࢂӄ球଼ந

的ख़ा᝼ᚒ，఼ᇂЈՈᆅǵ腎臟和жᖴس಍的ӭख़੯ੰǶ新୯҇醫院 113 ԃଆଞჹ CKM 
Syndrome ೛ीӭϡϯ的ፁ௲，ԑӧගϲ大౲ჹ CKM Syndrome 的ᇡ᛽ᆶႣٛ，хࡴȨCKM 
ᙌᙌ኷ȩǵ!ȨCKM ፁ௲Ћнȩ，ుΕޗ୔的௢ቶ活୏ϷೕჄ建ҥঁਢѳ台ǶҁЎख़ᗺϟಏ೭

٤ബ新฼ౣ，٠௖૸ӵՖ೯ӭ໨฼ౣ௢ቶ CKM SyndromeǶ 
ङඳǺ 
CKM Syndrome 一ᅿ由ЈՈᆅ੯ੰǵ腎臟੯ੰᆶжᖴ౦த交ᙃԶԋ的ᄌ性ੰᆕӝੱ，ᒿ๱ࢂ

ғ活БԄׯᡂ，CKM Syndrome 的發ғ౗೴ԃ上ϲ，ЪԖԃᇸϯᖿ༈ǶਥᏵऍ୯Ј臟學཮的

жᖴ౦த৒ܰග高ЈՈᆅ੯ੰ和腎臟੯ੰ的ᑡ஻॥ᓀ，നಖቹៜঁΓғ活質ໆ，යఈ，زࣴ

藉由௢ቶ CKM Syndrome，ख़ຎᄌ性ੰჹ଼ந的ፂᔐߚࢂӕλё，ȬႣٛയݯܭᕍȭόӆࢂ

αဦǶ 
БݤǺ 
1. ၯᔍϯ௲ػǺCKM ᙌᙌ኷ 

᛽ᆶၯޕ一ීஒ଼நࢂΑග高҇౲ୖᆶ學ಞ的ᑫ፪，ი໗೛ीΑȨCKM ᙌᙌ኷ȩ，೭ࣁ

ᔍᡏᡍ่࣬ӝ的互୏ԄπڀǶ೯ၸᙌจ和ୢเ，ૈ୼ӧᇸ᚞的ݗൎύ學ಞ CKM 
Syndrome 的॥ᓀӢη和Ⴃٛ௛ࡼ，ၯᔍϯ的學ಞБݤό໻уமΑ૶Ꮻ，ᗋගϲΑ學ಞ的

኷፪和互୏性Ƕ 
2. CKM ፁ௲Ћн 

ӄय़ӦදϷ CKM Syndrome׳Αࣁ 的࣬ᜢޕ᛽，ᇙ作 CKM Ћн，內৒఼ᇂۓကǵ॥ᓀ

Ӣનǵບᘐ኱ྗϷӵՖ೯ၸׯᡂғ活БԄ來Ⴃٛ੯ੰǶЋнభᡉܰᔉ，ᇸ᚞ඓඝ CKM 
Syndrome ࣬ᜢၗૻ，຾一؁ග高଼நᆅ౛ཀ᛽Ƕ 

3. CKM س಍ೕჄ 
ი໗҅ӧೕჄ，ࡋΑගϲፁ௲ుࣁ CKM Syndrome ঁਢѳ台，ঁΓϯ଼நᆅ౛建᝼ᆶଓ

ᙫфૈ，ඵૈղᘐ CKM Syndrome stage，ගঁٮΓϯ的ፁ௲୍ܺϷ內৒Ƕ 
 ᇙϯፁ௲࠼୔௢ቶᆶޗ .4

ीჄᗋх֖ుΕޗ୔的௢ቶ฼ౣ，೯ၸᆶ學཮ǵޗ୔的ӝ作，ଞჹόӕဂᡏ，ი໗ஒၯ

ᔍ和Ћн᏾ӝ຾଼ந活୏ύ，٠่ӝ଼நᑔᔠ฻ჴӦ୍ܺ，຾一؁уம CKM Syndrome 
 ᛽的දϷᆶჴ፬Ƕޕ

่ፕǺ 
Ծ CKM ीჄ௴୏а來，ი໗ӧޗ୔ǵੰ϶იᡏύԋфᖐᒤΑӭ൑ፁ௲活୏，ளؼډӳӣ

ៜǶୖᆶޣ೸ၸ CKM ᙌᙌ኷Ϸ CKM ፁ௲Ћн，ჹ CKM Syndrome 的ᇡ᛽大൯ගϲ，ჹ

Ⴃٛ௛ࡼ的౛ှᡉ๱уம，ЪՉׯࣁᡂ的ཀᜫܴᡉቚуǶ೭٤ԋ݀ϸࢀр CKM ीჄ的ԋ

фܭᙁϯፁ௲內৒ǵගٮԖ፪ፁ௲πڀ฻௢ቶ฼ౣǶ҂來，ᒿ๱ඵૈঁਢѳ台建ҥ，ቚуᘉ

৖ፁ௲ቫय़ᆶుࡋ，ჴ౜׳ቶݱ的ϦӅፁғҞ኱，ᡣ׳ӭ҇౲׳٦ӭϡ的 CKM ଼ந௲ػᆶ

ᆅ౛Ƕ 
ᜢᗖຒǺ 
CKM Syndrome，жᖴੱংဂ，Ⴃٛ，ঁਢѳ台，଼ந௲ػ，ᡏᡍԄ活୏ 
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Strategies to 5educe CarEon (missions in +emodialysis 8nit 
ၮ用ӭϡ฼ౣफ़եՈన೸࠻݋的ᅹ௨ܫໆ!
Chi-Ping Yeh, Nian-Yueh Wang, Shu- Kuan Kuo, Shu-Fen Su, Ching-I Yu, Chia-An Chou, Wei-Hung 
Kuo, Wen-Chin Lee 
葉ۑ๩-!Цۺ৹-!೾ల߷-!᝵ల޹-!߲ᓉሺ-!ڬ჏安-!೾ॡֻ-!׵Ў෕!

Hemodialysis Center, Division of Nephrology, Kaohsiung Chang Gung Memorial Hospital  
高雄۪ߏइۺ醫院腎臟科!Ոన೸࠻݋!!

 

 

BackgroundǺ 

ӄ球ཪϯୢᚒВ੻ᝄख़，෧Ͽᅹ௨ܫໆࢂШࣚᕉߥ的ዊࢬǶҁ஑ਢҞ኱ࢂӧ醫ੰᚈБӅӕӝ

作ϐΠ，फ़եՈన೸࠻݋的ᅹ௨ܫໆ，ගϲੰΓჹҁ院的ᅈཀࡋϷӺៈӦ球ᕉნᆶ଼நǶ 

MethodsǺ 

ҁ஑ਢ୺Չਔ間வ2�24ԃ��Д�1ВԿ2�24ԃ��Д31ВǶ୺Չ߻಍ीҁ೸2�21࠻݋ԃɴ2�23ԃ

ѳ୍֡ܺໆ؂ࣁԃ14���1ΓԛǶ由醫ៈი໗аϷᕉᆅǵπ୍ፐΓ঩Ӆӕ໣ࡘቶ੻ᔕׯۓ๓Б

ਢ，ӧफ़ե醫׷৒ᑈໆБय़，࡚Րບ୔೸݋Ꮤ٬用ᕉ׷ߥ質ǵ醫׷৒ᑈໆೕ਱ၨλ的೸݋Ꮤ

ᆶੰΓǵৎឦᇥܴߏໆё෧Ͽ�.4�ϦАǹӧပჴ࿯ૈ෧ᅹБय़，由ಔނᏔቲక݋؂Ѝ೸，ࠔౢ

᏾ӝྣៈ୺Չ內৒，࿶ੰΓӕཀࡕ安௨׉Տ，ჴࡼ᏾ӝྣៈࡕ，ё෧Ͽޜፓǵ೸݋ᐒǵႝຎ

฻ႝ力ǵ዗܈ᇃ਻Զ೷ԋ間ௗϐྕ࠻਻ᡏ௨ܫ，ᗋԖޜ間的ྣܴ࿯ૈၟྣៈΓ力，Ψё෧Ͽ

Γ঩Ӣόӕ೸݋୔ୱ的و୏ྣៈ，ӧၗૻϯБय़ё෧Ͽર張઻用Ϸᅹ௨ܫໆǶ 

5esults烉 

஑ਢ໒ࡕۈ，চҁ٬用ߚᕉ׷ߥ質೸݋Ꮤ的ቲకނໆѳ֡؂ࣁД1���.�7ϦА，٬用ᕉ׷ߥ

質೸݋Ꮤࡕ，ቲకނໆѳ֡؂ࢂД�42.�3ϦА，ᅹ௨ܫໆё෧Ͽऊ2���.7�ϦА，ӧ᏾ӝྣៈ

Бय़，一Ӆᜢഈ27間ݯᕍ୔，а一୔ڳ23.7ࣁ和࠻ྕ۪ߏ਻ᡏ௨ܫໆ471.�ڳ؂ࣁᏒीᆉ，؂

ຼӅफ़ե3�1.3�Ꮢᅹ௨ܫໆǶੰעΓ᏾ӝԿӕݯᕍ୔೸ࡕ݋，ៈ౛ৣ的ၠ୔來ӣو୏，؂�

λਔӅё෧Ͽ�3��؁ำǶ೸ߐ࠻݋ບ୔建ᄬᛰᡗၗૻϯ，؂ԃё࿯࣪ર張઻用Ϸ෧Ͽᅹ௨ܫ

ໆӅ17�41�Ϧլǹပჴӕཀਜᛝ࿿ၗૻϯ，؂ԃΨё෧Ͽᅹ௨ܫໆӅ22���Ϧլǹ೛ഢᆅ౛

ᗺ੤ၗૻϯ，؂ԃΨё෧Ͽᅹ௨ܫໆӅ��44�ϦլǶ೸ੰ݋Γჹ೸࠻݋ᅈཀࡋ由73.4�ගϲࣁ

��.��Ƕ 

ConclusionsǺ 

ҁ஑ਢ活୏ᡉҢၮ用ၠሦୱი໗ӝ作，аӭϡ฼ౣ的ׯ๓Бਢ，Ԗਏफ़եՈన೸࠻݋ᅹ௨ܫ

ໆ，ϷӺៈӦ球ᕉნǶ 

ᜢᗖຒ烉Ոన೸݋ǵᅹ௨ܫໆ 

Keywords烉Hemodialysis,Carbon (missions 
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8se Cross-Teams to,mplement (SG (nvironmental SustainaEility and Promote 
Paperless CarEon 5eduction 2perations 
ၮ用ၠი໗ပჴ (SG ᕉნ҉ុ，௢୏คરϯ෧ᅹ作཰ 
Chia-Fen Hsu, Shu-Kuan Kuo, Yueh-Ting Lee, Shang-Chih Liao, Chien-Te Lee 
೚჏޹, ೾ల߷, ۢ׵৥, ᄃ上ඵ, ׵建ቺ 
Hemodialysis Unit, Division of Nephrology, Department of Internal Medicine, 
Kaohsiung Municipal Feng Shan Hospital - Under the management of Chang Gung Medical 
Foundation 
Ոన೸࠻݋ 腎臟科 內科೽ 高雄ѱҥስξ醫院Ȑ۪ߏૼہ醫ᕍ଄იݤΓ࿶ᔼȑ 
 
 
Ҟ的 �Background� 
ᒿ๱ (SG ᢀۺ的ᑫଆ，੝ձࢂӧࣝ௃ය間，ࣁ෧ϿΓᆶΓϐ間的ௗ᝻，চҁ的રҁ作཰೴
ᅌ೏ႝတኧՏس಍ڗж，ԋࣁ一໨ख़ाፐᚒǶਥᏵ台灣೷રπ཰ӕ཰Ϧ཮಍ी，೷રౢ཰؂
ԃ௨ܫ的ྕ࠻਻ᡏऊࣁ 44� ࿤ϦᏒǶߥࣁៈғᄊᕉნǵߦ຾Ծฅၗྍ的҉ុճ用，ӄ球۬ࡹ
ᆶҾ཰ςၲԋ௢୏คરϯ的Ӆ᛽ǶҁൂՏ؂ԃᇙ作Γ঩ೌמຑਡൂ張ǵੰΓӕཀਜǵੰᐕ
ҁǵᛰൂϷӚ類ፁ௲ൂ張฻ࣣ٬用大ໆ的ર張，ЪӢঁΓၗ਑ߥៈݤज़ڋ，ર張คݤख़ፄճ
用，ᏤठΑર張ੁ຤ǶࣁΑᔈჹԜୢᚒ，ൂՏ،ۓ຾Չࢬำӆ೷，௢୏คરϯ෧ᅹ，රӛค
રϯ的π作ᕉნᗌ຾，ග高π作ᅈཀࡋǶ 
Бݤ �Methods� 
ҁൂՏԖ 2�� ՏੰΓ，೸ݯ݋ᕍৣӅ 3� ՏǶ࿶ၸ౜൑作཰Ϸᕉნፓך，ࢗॺ發౜Ǻ1.ݯᕍ
ৣ؂੤໪ྣ៝ 4 Տ೸ੰ݋Γ，؂ҁੰᐕऊख़ 1 ϦА，ݯᕍৣ؂੤໪ឫ஥ 4 ϦАੰᐕԿੰΓൂ
Տ，ܫ٠࿼ܭՉ୏π作ً內，ቚуΓ঩ 1� ϦАа上的ᡏ力ॄᏼ來௢୏Չ୏π作ًǶ2.ֹԋ
೸݋૶ᒵࡕ，ሡӈӑરҁӸΕੰᐕҁύϷ؂ԃሡۓය຾ՉӚ໨ೌמຑਡ，ຑਡൂ張ຬၸ 1�
ᅿǶ3.Дੰ߃Γሦᛰਔ，醫ৣϭᒧᛰь，ݯᕍৣЋቪᛰൂӆ由醫ৣᒡΕႝတӈӑᛰൂǶ4.ੰ
Γ೸݋ਔሦڗ 1� ᅿа上ፁ௲ൂ張，Ъ؂ԃख़ፄሦൂڗ張ຬၸ � ᅿ，೏ߥӸ的όډ 1 ԋǶ
�.2�� ҁੰᐕϷݯᕍৣຑਡ߄಍一࿼ܭܫᔞਢ࠻Ƕ 
࿶ҁൂՏᆶႝတፐၠი໗ӝ作௢୏คરϯ෧ᅹ作཰，ڀᡏ௛ࡼхࡴǺ1.೸݋૶ᒵǵӕཀਜϷ
ᛰൂׯ ( ϯ作཰Ƕ2.Γ঩ೌמຑਡׯ౜൑ᏹ作Ϸ ( ϯǶ3.Дੰ߃Γሦᛰਔ，醫ৣޔௗ೸ၸႝ
တᒡΕׯ׳ᛰނ醫ᡗǶ4.௦ႝတკႽϷቹТჹੰΓ຾Չፁ௲，ݯٮᕍৣϷੰΓᒿਔࢗ᎙Ƕ�.
ᔞਢ࠻的ੰᐕςଌԿੰᐕ࠻಍一ᆅ౛，ຬၸ一ԃຑਡൂ張຾Չᎍ྄Ƕ 
่݀ �5esults� 
一張 A4 રё෧Ͽ �.���1�kg Β氧ϯᅹ྽ໆ(CO2e, carbon dioxide eTuivalent)Ƕ( ϯس಍ჴࡼ
A4，ࡕ ર張٬用ໆ由؂Д � хΠफ़Կ � х，؂ԃё෧Ͽऊ 73.�2kg CO2e ᅹ௨ໆǹচ 2�� ҁ
ੰᐕᆒ෧ࣁ � ҁ交ௗ੤ҁ，٠࿯࣪ �7.��Ӹޜܫ間，٬ᕉნ׳ቨඨܴߝǹ෧ϿЋቪᛰൂϷӕ
ཀਜࣁׯ ( ϯ؂，ࡕ੤ݯᕍৣё࿯࣪ 3� ϩដ的πਔǹݯᕍৣჹคરϯ෧ᅹ作཰ᅈཀၲࡋ
1���Ƕ 
่ፕ �Conclusions� 
ੰᐕϷӕཀਜ ( ϯ作཰ёԖਏٛЗၗ਑Ѧࢻǹၗ਑໣ύᆅ౛ૈᗉխख़ፄ建ᔞੁ຤Γ力ԋҁ，
٠кϩၮ用ޜ間Ƕ෧Ͽરҁᛰൂਜቪ，ૈӄय़फ़եર張٬用ໆǶคરϯᕉნ的建ҥό໻෧Ͽ
Αྕ࠻਻ᡏ௨ܫ，ᗋૈׯᡂ٩ᒘર張的ಞᄍ，फ़ե઻׷和ฯᡏ೛ഢ的ԋҁ，෧ϿݯᕍΓ঩的
π作ॄ಻，٠ග高π作ᅈཀࡋǶךॺයఈԜᖐૈߦ຾醫院ᗌӛ҉ុ發৖，ࣁ٠π作ᕉნ෧጗
ӄ球ཪϯଅ᝘一ҽ力ໆǶ 
 
ᜢᗖӷ(Key words)Ǻၠი໗ǵ(SGǵᕉნ҉ុ，คરϯ෧ᅹ 
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The (fficacy of Multiple Strategies to ,ncrease +yperphosphatemia Knowledge 
5ates of +emodialysis Patient� 
ၮ用ಔӝԄ฼ౣගϲ߃ԛ೸ੰ݋Γ高Ոᕗᇡޕ౗ 
Liu, H. C.,1 Du, -. Y.,2 Lin, Y. C.,3 Hsu, S. Y.,4 Chiu, P. H.,� Sun, W. N.,� Tang, T. -.,7 	 Chuang, M. 
-� 
ቅᅇ։ ৎྼ׹ ,1 2, ݅ҏᓉ 3, ೚ۘॣ ࠹੦ߋ ,4 �, ৊஀ি �, ෯ߍᏂ 7, ಷۏᆺ � 

1,2,4,�,�, 7 ୯ҥԋф大學醫學院ߕ೛醫院ៈ౛೽ៈ౛ৣ, NCKUH 
3 ୯ҥԋф大學醫學院ߕ೛醫院ៈ౛೽஑科ៈ౛ৣ, NCKUH 
� ୯ҥԋф大學醫學院ߕ೛醫院ៈ౛೽࿎Ꮴߏ, NCKUH 

 

Background:ਥᏵፁᅽ೽಍ी，Կ 2�2� ԃ台灣Ոన೸݋஻ޣऊ � ࿤ � ίΓ，നத發ғ的ӝٳ

�高Ոᕗ，2�1ࣁੱ 台灣ᄌ性腎臟ੰᖏ׉ບᕍࡰ引ࡰр，ௗڙՈన೸ੰ݋ΓՈᕗॶᔈᆢ࡭ӧ 

ёૈᏤठ高Ոᕗϐӝ߾܌ᛰܺ߾᛽ϷόೕޕલЮ໯१ޣ஻݋ᡉҢՈన೸زࣴ，mg/dl �.�׽�.3

ܭ，!ғౢੱٳ 2�24 ԃଞჹൂՏ߃ԛ೸ੰ݋Γ຾Չຑॶ，ѳ֡ᒱᇤ౗ၲ �3.3ʘ!，ϩ݋চӢ(1)ࣁ

ੰΓલЮ高ՈᕗᇡޕϷคݤଛӝ໯१௓ڋǹ(2)ੰΓჹܭफ़ᕗᛰނᇡޕό足ǵ(3)ੰΓ᠋ୃߞ

БǶ 

Methods: 2�24 ԃ 2 Д由ൂՏ醫ៈΓ঩ಔԋׯ๓λಔ，藉由ჴӦዽਡǵᇡڔୢޕϷੰᐕӣ៝฻

БԄ，ஒ߃ԛՈన೸ੰ݋Γ高ՈᕗচӢ຾Չϩ݋，ଞჹੰΓલЮ高ՈᕗᇡޕϷคݤଛӝ໯१

௓ۓڋයъԃᖐᒤიᡏፁ௲，٠ஒफ़ᕗ࣬ᜢ໯१Ϸᛰޕނ᛽೸ၸ(1)ᇙ作फ़ᕗᛰނλьܭܫπ
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тฦܭៈ౛ઠو൴!ǵ(3)؂ঁДຑਡੰΓफ़ᕗᛰނǵ१࣬ނᜢᇡޕ!ǵ(4)ъԃᖐᒤ一ԛიᡏፁ௲Ƕ 

5esults:ಔӝԄ฼ౣ௢Չࡕ，೸ၸᒿᐒܜෳୢڔ಍ीܭ 2�24 ԃ �-� Д߃ԛՈన೸ੰ݋Γ高Ո

ᕗᇡޕ౗ග高Կ �2�，高ܭҞ኱೛ۓ ���Ƕ 

Conclusions: 高Ոᕗ߃ࣁԛ೸ੰ݋Γதـϐӝੱٳ，ܰᏤठ皮ጥཝ᝚ǵମੰᡂࣗԿЈԼఒ༞

฻發ғ౗，೸ၸಔӝԄ฼ౣׯ๓ੰΓჹܭफ़ᕗᛰނᇡޕό足，٠由ៈ౛ৣᏤ҅ੰΓჹߞ᠋ܭ

ୃБϷคݤଛӝ໯१௓ڋགྷݤ，຾Զׯ๓高Ոᕗ發ғ౗，ගϲ߃ԛ೸ੰ݋Γ的ྣៈࠔ質Ƕ 

Key words:ៈ౛ࡰᏤǵफ़ᕗᛰނǵ߃ԛՈన೸݋ǵࠔ質ᆅ౛ǵಔӝԄ฼ౣ 
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The impact of introducing ,nformation and Communication technology on 
Promoting 2rgan Donation :illingness in Taiwan: A Preliminary Study  
ၗ೯ૻೌמᏤΕ台灣ႣҥᏔ۔ਈᜄཀᜫϐԋਏ߃௖ 
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BackgroundǺ  
Taiwan has been promoting organ donation for over 2� years, with �3�,��� individuals registered as 
donors. As of September 2�24, there are 11,441 patients waiting for organ transplants, including �,7�� 
awaiting kidney transplants, and 17� 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 3�-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 � month of implementation. 
MethodǺ 
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 2�23, 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 1� 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 2�24, the TOSR-PAPC 
collaborated with creative teams for the �Hear My Last Wish� campaign, utilizing AI 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.Ƕ 
5esultsǺ 
Since the launch of the Organ Donation Voiceprint Card in November 2�23, 42 OPOs have joined the 
program. In March 2�24, the � Hear My Last Wish� campaign attracted �,��� participants, with 7� 
hospitals participating in Organ Donation Advocacy Month. Over 3,��2 voiceprints were recorded, 
resulting in a 127� increase in organ donation consent signing rate, and reaching 1.2 million media 
value. From -anuary to August 2�24, 2,127 individuals applied for organ donation voiceprints, with 
the total number of recordings increasing from 272 to ���. 
ConclusionsǺ 
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 AI 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. 
KeywordsǺend-stage renal disease, organ donation, advance donation intention, voiceprint card, 
artificial intelligence 
 
!
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The Application of 9irtual 1urse in the (ducation of Peritoneal Dialysis 
Patients: An (xploration of the (ffects on Knowledge (nhancement and Anxiety 
5eduction 
຀ᔕៈ౛ৣܭဎጢ೸ੰ݋Γ的௲ػᔈ用Ǻޕ᛽ቚமᆶขቾ෧ᇸϐਏ݀௖૸!
!ൟ-!මలች-!೾ࣿྦྷ-!Цඵ፣ඁ׵!-ᓉەֺ

Օ௲ཁᔮ醫ᕍ଄იݤΓ޸ጪཁᔮ醫院腎臟科!

!

ङඳǺᒿ๱ဎጢ೸݋ӧ腎臟ඹжᕍݤύ的В੻දϷ，ӵՖࣁ新ԏਢ的ဎጢ೸ੰ݋Γගٮ高ਏ

的೸݋௲ػԋࣁᖏ׉ៈ౛ύԿᜢख़ा的一೽ϩǶ፾྽的೸߻݋௲ػό໻ૈ୼ᔅշੰΓඓඝѸ

ा的ޕ᛽ᆶૈמ，ᗋёаԖਏफ़ե೸݋ၸำύόѸा的ٳ發ੱǶԜѦ，ؼӳ的௲ૈػ጗ှੰ

Γ的ขቾ௃ᆣ，׳ځ٬ԖߞЈय़ჹ҂來的ࡷᏯǶฅԶ，໺಍的௲ػБԄ，ٯӵៈ౛ৣय़ჹय़

的ࡰᏤ，ёૈӢੰΓ的ঁΓ學ಞૈ力ǵਔ間安௨ݙ܈ཀ力฻ज़ڋԶᜤаၲډന٫ਏ݀Ƕ!

БݤǺଞჹ೭ࡷ٤Ꮿ，ҁࣴزԑӧ೛ी一ঁ຀ᔕဎጢ೸݋ៈ౛ৣفՅ，٠೸ၸ!Wjsuj!Benjo!

ѳ台ᆶੰΓ຾Չ互୏，ځࣁගٮ೸߻݋௲ػǶ၀຀ᔕៈ౛ৣس಍ගٮӭ൞ᡏၗྍ，х֖ຎ᝺

ϯკႽǵᏹ作ҢጄቹТ฻，ᔅշੰΓ׳ӳӦ౛ှဎጢ೸݋的ਡЈཷۺǶ學ಞ內৒఼ᇂ೸מ݋

ೌᏹ作ǵВதғ活ྣៈډᔈჹᆙ࡚ݩރ฻Ƕ೭一ബ新的ኧՏϯ௲سػ಍，යఈૈှ،໺಍௲

!Ƕࡋᕍ的౛ှ຾Զफ़եขቾำݯ݋٠大൯ගϲੰΓჹဎጢ೸，ڋኳԄύӸӧ的ज़ػ

่݀ǺࣁΑຑ՗຀ᔕៈ౛ৣس಍的Ԗਏ性，ҁࣴز೛ीΑ一໨ᒿᐒჹྣ၂ᡍ，ଞჹ新ԏਢ的

ဎጢ೸ੰ݋Γ຾ՉࣴزǶࣴزჹຝஒᒿᐒϩٿࣁಔ，一ಔନΑ໺಍ៈ౛ࡰᏤѦ，ᚐѦቚу຀

ᔕៈ౛ৣ的ኧՏϯ௲ػ，ќ一ಔѝௗڙ໺಍的य़ჹय़ៈ౛ࡰᏤǶࣴزஒ೯ၸෳໆٿಔੰΓჹ

ဎጢ೸ޕ݋᛽的ඓඝ௃ݩ和ขቾำࡋ來Кၨٿᅿ௲ػБԄ的ਏ݀ǶਥᏵךॺ的ଷ೛，ቚу຀

ᔕៈ౛ৣ௲ػ的ੰΓஒᡉҢрගϲޕ᛽的ඓඝࡋ，ӕਔӧ೸߻݋的ขቾ上Ԗܴᡉ的෧ϿǶ೭

ஒᡏ౜຀ᔕៈ౛ৣӧੰΓ௲ػύ的ወ力，੝ձࢂӧ෧ᇸੰΓЈ౛壓力ᆶமϯૈמ學ಞ的ቫय़

上Ƕ!

่ፕǺ؁߃Ⴃය่ܴ݀߄，຀ᔕៈ౛ৣس಍ό໻ૈԖਏග高ੰΓჹဎጢ೸࣬݋ᜢޕ᛽的౛ှ

ૈ力，ᗋૈᡉ๱फ़եੰΓӧय़ჹ೸݋ၸำਔ的ขቾำࡋǶᒿ๱科מ的຾؁，ኧՏϯ的຀ᔕៈ

౛ৣس಍ёૈԋࣁ҂來ੰΓ௲ػ的一໨ख़ाπڀ，ό໻ज़ܭဎጢ೸ੰ݋Γ௲ػ，ᗋёа຾一

؁ᘉ৖Կځдᄌ性ੰ的ᆅ౛和Ծךៈ౛௲ػύǶ೭ᅿബ新的ኧՏ଼ந௲ှػ،БਢԖወ力大

൯ගϲੰΓ的Ծ଼ךநᆅ౛ૈ力，٠෧ϿӢޕ᛽ό足Զ引發的醫ᕍୢᚒǶ!

ᜢᗖӷǺ!຀ᔕៈ౛ৣǵဎጢ೸݋ǵੰΓ௲ػǵΓπඵችǵขቾ!
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