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Korean CIED multicenter studies

?



Korean Multicenter CIED study

NOVEL study: LBB area pacing with extendable/retractable screw-in lead

ACHIEVE -SYNC study: LBB area pacing study

LBBA pacing for patients with AF and HF

LEADER study: algorithm to minimize RV pacing in dual chamber pacemaker

Micra AV study:  dual chamber  leadless PPM study

Low voltage pacemaker studies



Korean Multicenter CIED study

Korean AdaptivCRT study: dynamic CRT optimization 

STEADIED Study: S-ICD in patients with CKD/ESRD

SPARK registry study: intrinsic ATP for ventricular tachycardia

RECOVER Study: conduction time and CRT response

High voltage CIED studies



Korean Multicenter CIED study

BENEFIT-RM study: CIEDs with remote monitoring 

Multi-sensor for HF studies: device-detected HF events (HeartLogic, …)

SMART-CONTROL study: VDD-ICD lead with atrial sensing capability

DEDICATES study: device detected sleep apnea 

CIED diagnostic function studies



DEDICATES



• AP scan

HB Gwag, SJ Park, et al. Int J Cardiol. 2019 Apr 1;280:69-73





HB Gwag, SJ Park, et al. Int J Cardiol. 2019 Apr 1;280:69-73

Manual counting of 
Respiratory Disturbance Index
(RDI) 



Clinical follow-up

HB Gwag, SJ Park, et al. Int J Cardiol. 2019 Apr 1;280:69-73





'DEvice-Detected CArdiac Tachyarrhythmic Events and Sleep-

disordered Breathing (DEDiCATES)' study

HB Gwag, SJ Park, et al. Int J Cardiol. 2019 Apr 1;280:69-73

2014        Study 가능성 논의

2016. 05   Study synopsis 

2017. 04   1st 연구자 미팅

2020. 07   등록완료

2022. 11   f/u (2년) 완료

2023.       Event adjudication ~ Device data analysis



SMART-CONTROL

VDD ICD leads

Single lead ICD 
with enhanced (?) DC-function

4 folds



(Gwag HB, Park SJ, Am Heart J 2022;251:25–31.) 



Sinus Rhythm recorded by ICD
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AFL degenerated into AF



Burden of Atrial tachyarrhythmia



Stroke in patients with AHREs

Rt. PCA 
infarction



VT vs SVT ? (~167 bmp)



Single-

Chamber

ICD

enhanced

Dual-chamber

ICD 

Atrial Sensing OFFAtrial Sensing ON

1. Early detection of AF or SCAF
2. Inappropriate shock 



Target N 
640 patients 

(2023. 6~12월)

84명 / 7 m
= 12명/m

2018. 04: VDD-ICD study 구상/논의
2019. 04: IRB 승인  
2019. 06: 요양 급여 승인
2019. 07: first patient enrolled  

2023.05: 
목표: 620 vs. 달성556명



Transthoracic impedance

(night) Heart Rate

Heart Rate Variability

Heart Sound (S3)

Respiratory Rate

Patient’s Activity

Arrythmia*

HeartLogic

Index

Heart Failure Risk 

Score (HFRS) 

index

Above cut-off value

High risk

intermediate 
risk
Low risk

Below cut-off value

*, AF burden, V rate during AF, % CRT pacing, VT episodes, and Shocks

CIED Multisensors for HF 





2021.12.8 
ADHF

2022.4.26 
ADHF

2022.3.28 
COVID

2021.10.13 
AF RFCA

2022.2.14 
OPD –

dyspnea 로 
이뇨제 증량

2021.11.19 
OPD –

dyspnea 로 
입원장



Conduction system pacing

HBP 

LBB(A)P vs. Conv. PPM for brady

LBB(A)P vs. CRT for HF
Sinus rhythm, LBBB, QRSd >150ms

Sinus rhythm, LBBB, midrange-QRSd 120~150ms
Sinus rhythm, non-LBBB, QRSd
CRT non-responder
AF with wide QRS
AF with narrow QRS
…..





Overall scheme of LBBAP (NOVEL) study



LBBAP for AF with HF (narrow QRS)

European Heart Journal (2021) 42, 4731–4739





Changes in recommendation 
in 2022 ESC guidelines of VT management & SCD prevention



ARVC



ARVC





J Am Coll Cardiol 2016;68:2540–5



J Am Coll Cardiol 2016;68:2540–5



J Am Coll Cardiol 2016;68:2540–5
HT-MMVT ; hemodynamically tolerated sustained monomorphic ventricular 
tachycardia



Heart Rhythm 2018;15:1097–
1107

45 studies (median cohort size of 70 
patients)
median follow-up of 5.0 years 



Heart Rhythm 2018;15:1097–1107





Eur Heart J 2020;41:1401–1410.





Cardiac 
Sarcoidosis





Circ Arrhythm Electrophysiol
2018;11(8):e006145.





Circ Arrhythm Electrophysiol 2018;11(8):e006145.



Summary

• More interest and affection for Korean Multicenter CIED studies.

• ARVC:  syncope, RV or LV systolic dysfunction → ICD

• Cardiac Sarcoidosis: advanced AVB → ICD regardless of EF



경청해 주셔서 감사합니다.
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