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ECG parameter를 이용한 연구

4Fermini B, Fossa AA. The impact of drug-induced QT interval prolongation on drug discovery and development. Nat Rev Drug Discov. 2003 Jun;2(6):439-47. doi: 10.1038/nrd1108. 



ECG parameter를 이용한 연구
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ECG repository 
(1995-2015)
n=816,421

n=865,349

n=684,225

n=683,850

QTc prolongation case
n=83.901

Control
n=599,948

QTc prolongation case
n=62,007

Control
n=340,600

Duplicated ECGs
n=94

Repeated ECG within 
the same day

n=132,102

Age outlier (n=358)
QT outlier (n=17)

Without K+, Ca+ results
n = 281,242

Severe prolongation 
case (QTc>500 ms)

n=9,353

Control
n=393,254

QTc≤500ms

Comparison 1

Comparison 2

Choi Y, Lim HS, Chung D, Choi JG, Yoon D. Risk Evaluation of Azithromycin-Induced QT Prolongation in Real-World Practice. Biomed Res Int. 2018 Oct 14



ECG parameter를 이용한 연구

NEJM (2012)

Choi et al. (2018)

JACC (2020)

Choi et al. (2021)



ECG parameter를 이용한 연구

7Choi BJ, Koo Y, Kim TY, Chung WY, Jung YJ, Park JE, Lim HS, Park B, Yoon D. Risk of QT prolongation through drug interactions between hydroxychloroquine and concomitant drugs 
prescribed in real world practice. Sci Rep. 2021 Mar 25;11(1):6918. 



ECG parameter를 이용한 연구
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12 lead ECG waveform 기반 연구

9• Yoon D§¶, Jang JH, Choi BJ, Kim TY, Han CH. Discovering hidden information in biosignals from patients by artificial intelligence. Korean J Anesthesiol. 2020 Jan 16

Arrhythmia classification
Atrial fibrillation
Contractile dysfunction
Heart failure
Mortality

Diabetes mellitus
Hypoglycemia
Hyperkalemia

….



ECG & Deep learning
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Paroxysmal Afib



Paroxysmal Afib
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ROC curve for AI-enabled ECG algorithm 
for the test set 

Variable � (SE) OR p value

Age 0.0608 (0.0006) 1.067 <0.001

Male 0.4973 (0.0158) 1.644 <0.001

cryptogenic 0.5807 (0.2448) 1.787 0.018

LAA 0.3390 (0.1721) 1.404 0.049

SAO 0.2792 (0.1654) 1.322 0.091

Table 2. Logistic regression results

• Dependent variables: AI model inference outputs (continuous or binary form)
• Predictor variables: Age, sex, TOAST classification (LAA, SAO, cryptogenic or test dataset)

ESC Heart & Stroke 2021



MI detection with wearable device

15

• CH Han, BT Lee, HS Lim, JH Jang, Y Lee, D Yoon* Artificial intelligence for automated detection of acute myocardial infarction using asynchronous ECG signals—a 
preview of implementing artificial intelligence with multichannel ECG obtained by smartwatches: Retrospective study. JMIR (accepted)



Cardiac contractile dysfunction

16

Attia ZI, Kapa S, Lopez-Jimenez F, McKie PM, Ladewig DJ, Satam G, et al. 
Screening for cardiac contractile dysfunction using an artificial 
intelligence-enabled electrocardiogram. Nat Med 2019; 25: 70-4.



One-year mortality



hypoglycemia & ECG Morphology



진행중인 연구 in CMI

• 12 lead ECG
• CACS
• Afib related disease/treatment
• hyperkalemia
• …

• ECG + other biosignal in ICU
• Delirium
• Weaning
• Bleeding
• Respiratory failure
• Renal failure
• …

19



ECG 데이터 수집 및 활용 방법

20

MUSE server MUSE client

EMR

ECG 장비

ECG reports (Image)

ECG reports (PDF)

ECG raw data



ECG 데이터 수집 및 활용 방법 (~2012)

21
Park MY, Yoon D, Choi NK, Lee J, Lee K, Lim HS, Park BJ, Kim JH, Park RW. Construction of an 
open-access QT database for detecting the proarrhythmia potential of marketed drugs: ECG-ViEW. 
Clin Pharmacol Ther. 2012 Sep;92(3):393-6. 



ECG 데이터 수집 및 활용 방법 (~2018)

22
Chung D, Choi J, Jang JH, Kim TY, Byun J, Park H, Lim HS, Park RW, Yoon D. 
Construction of an Electrocardiogram Database Including 12 Lead Waveforms. Healthc
Inform Res. 2018 Jul;24(3):242-246. 



ECG 데이터 수집 및 활용 방법 (2019~)

23

조건 선택



ECG 데이터 수집 및 활용 방법 (2019~)

• 2가지허들

• 수집과정자동화
• 한번에 2,000건씩다운로드가능

• 120만건데이터를수집하려면? (최소 600번)

• 데이터파싱/디코딩

24

GE

Philips



QnA
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