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STAR AF 2, What’s Next? 

AF Summit: Atrial Fibrillation. KSC2017 



Satisfactory Results? 

STAR AF II Investigators Verma et al. NEJM2015;372:1812-22. 



FIRE and ICE 

Fire and ICE (by Robert Frost) Kuck et al. NEJM2015;372:1812-22. 



Hwang ES, Pak HN et al. Circ J. 2010; 74(4):644-9. 

High Efficiency Safe Ablation Catheter 
Open Irrigation Tip Cath. vs. Conventional Cath. (n=203) 



Endurance Ablation Facilitate Durable CPVI 
(n=603 PAF) 

Similar Cx rate 
Lower recurrence (p<0.001) 
Lower LF/HF (p<0.05) 
Lower PVP in Redo Case (36% vs. 96%, 
p<0.001) 

25W PVI 35W Endurance CPVI 

Yu HT, Park J, Pak HN, et al. [Unpublished Data] 



3D Electroanatomical Mapping 
Search & Destroy Non-PV Foci 



Appropriate Patient Selection: 
Precision Medicine 

AF Summit: Atrial Fibrillation. KSC2017 



AF: Progressive Systemic Disease 
Yonsei AF Ablation Cohort 
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Number at risk      
MS(-)          1649              1058               689                 423                  220      
MS(+)         176                 141                 108                  64                    35 

Baek YS, Pak HN, et al. Int J Cardiol.2016;223:276-81. 



Age and Gender Difference 
Yonsei AF Ablation Cohort 

Baek YS, Pak HN, et al. [Unpublished Data] 



6 Mo Recurrence 

4q25 Variants (PITX2) and Post-AF ABL Recurrence 

Husser D, Bollmann A et al. JACC 2010;55:747-53. 

rs10033464 (4q25) 
N=195, PeAF 22% 

Shoemaker, Darber et al. Heart Rhythm 2013;10:394-400. 

rs2200733 (4q25) 
N=378, Heterogeneous ABL 

10.8Mo Recurrence 



AF Common Variants DO NOT Predict Ablation Outcome 
(Korean AF Network. n=1,068) 

Choi EK, Pak HN et al. J Am Heart Assoc. 2015;4(8):e002046. 



ZFHX3 rs2106261 & LA Voltage 
Longstanding PeAF, n=141 

Park JK, Pak HN et al. J Cardiol. 2016;69(3):584-90. 



In-Silico AF Ablation 
Shim J, Pak HN, et al. APHRS2016, LBCT 

Clinicaltrials.gov. NCT02171364 

• Multicenter Trial: 고려대, 서울 삼성, 서울성모, 세브란스, 아산 (5개 기관) 
• AAD resistant Persistent AF 

CUVIA-AF I (n=118) 



Rhythm Monitoring Issues 
Where did 30sec rule come from? 

AF Summit: Atrial Fibrillation. KSC2017 



Healey JS et al. N Eng J Med. 2012;366:120-9. 

Subclinical AF: AHRE>190 bpm for over 6 min 
Existence of AHRE increased  

    Risk of stroke: HR 2.50, 95%CI 1.28~4.89, p=0.008 
    Clinical AF:     HR 5.56, 95%CI 3.78~8.17, p<0.001 
  
 
 

Glotzer TV et al. Circ Arrhy EP. 2009;2:474-480. 

Subclinical AF & Stroke 
ASSERT Investigators (n=2580)         TRENDS Investigators (n=2,486)  



AHRE & Clinical Events 
RATE Registry (n=5,379) 

Swiryn, et al. Circulation. 2016;134:1130-40. 

Pacemaker ICD 



Rhythm Follow-up Protocols 
2012 HRS/EHRA/ECAS Expert Consensus Statement 

Calkins et al. Heart Rhythm 2012;9:634-696 

ABL 3Mo 6Mo 12Mo 18Mo 24Mo 

36Mo 48Mo 60Mo 

Yonsei AF Ablation Cohort 



Duration of Holter & Detection of Recurrence 
EHRA European Survey (n=1410) 

Dagres, Hindricks, et al. Int J Cardiol. 2010;139(3):305-6. 



Type of ECG Monitoring 
EHRA European Survey (n=1410) 

Arbelo, et al. Eur Heart J. 2014;35:1466-78. 



Meaning of Early Recurrence? 

Park J, Pak HN, et al. J Am Heart Assoc. 2014;3(5):e001277. 



Conclusion 

Long-lasting CPVI is essential in AF ablation, but long-term 
outcome is not satisfactory. 
 
AF is a progressive systemic disease and control of metabolic 
factors is important. 
 
Precision medicine based approach (genetics and modeling) might 
be helpful. 
 
There is no consensus for rhythm monitoring strategy, but 30 sec 
rule should be kept for future comparisons. 
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