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Patterns of Atrial Fibrillation 
2016 ESC guidelines for AF Managements 

Krchhof et al. Eur Heart J. 2016;37(38):2893-2962. 



Antithrombotic Therapy for NV AF 
2016 ESC guidelines for AF Managements 



Lip GY et al. Int J Cardiol. 2015;180:246 

STE & Maj. Bleeding on Warfarin in Asian 
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Lip GY et al. Int J Cardiol. 2015;180:246 

Absolute Risk Reduction by NOACs in Asian 

Absolute Risk Reduction of STE with NOAC Absolute Risk Reduction of Major  

Bleeding with NOAC 



NOAC in AF Ablation 
Yonsei Experience (n=727, 28mo, Sep 2014~Jan 2017) 



RE-CIRCUIT 
RCT: Uninterrupted Dabigatran vs. Warfarin in AF Ablation (n=704) 

Calkins et al. New Eng J Med. 2017; E-Pub. 



Adverse Events: RE-CIRCUIT 
RCT: Uninterrupted Dabigatran vs. Warfarin in AF Ablation (n=704) 

Calkins et al. New Eng J Med. 2017; E-Pub. 



VENTURE AF 
RCT: NOAC vs. Warfarin in AF Ablation (n=248) 

No patients were lost to follow-up 

Screened (n=291) 

Randomized (n=248) 

Rivaroxaban (n=124) VKA (n=124) 

Rivaroxaban (n=123) VKA (n=121) 

Rivaroxaban (n=114) VKA (n=107) 

ITT population 
All patients who met inclusion and 

exclusion criteria and were 
randomized 

Safety population (n=244) 
All patients who also received 

≥1 dose of study drug                                            

Per-protocol population 
(n=221) 

All patients who also underwent 
catheter ablation 

43 patients 
• Screening failure (n=43) 

3 patients 
• Withdrawal of consent (n=1) 
• Physician decision (n=1) 
• Other (n=1) 

1 patient 
• Other (n=1) 

14 patients 
• Withdrawal of consent (n=2) 
• Adverse event (n=4) 
• Physician decision (n=1) 
• Non-compliance with study 

drug (n=1) 
• Other (n=6) 

9 patients 
• Adverse event (n=5) 
• Protocol violation (n=1) 
• Other (n=3) 

Cappato et al. Eur Heart J. 2015;36(28):1805-11. 



VENTURE AF: Complications 

Rivaroxaban VKA Total 

Any adjudicated event 26 25 51 

n=123 n=121 N=244 

Any bleeding event* 21 18 39 

Major bleeding event 0 1 1 

  Vascular pseudoaneurysm 0 1 1 

Non-major bleeding event 21 17 38 

     Most relevant: 

  Arteriovenous fistula 0 1 1 

  Catheter/puncture site haemorrhage 1 1 2 

  Haematoma/vessel puncture site 

haematoma 

8 10 18 

      Vascular pseudoaneurysm 3 1 4 

n=124 n=124 N=248 

Any thromboembolic events (composite)# 0 2 2 

 Ischaemic stroke 0 1 1 

 Vascular death 0 1 1 

n=114 n=107 N=221 

Any other procedure-attributable event† 5 5 10 

     Pericardial effusion without tamponade 0 1 1 



Serious Adverse Events 

The number of SAEs leading to drug discontinuation or hospitalization 
were very low and similar across the treatment groups 

…drug discontinuation …hospitalization 
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Cappato et al. Eur Heart J. 2015;36(28):1805-11. 



Summary 1. NOAC in Asian or AF Ablation 

NOAC showed better efficacy and safety in Asian patients with AF 
compared to non-Asian. 

 

Peri-procedural uninterrupted Dabigatran and Rivaroxaban are 
validated in patients who underwent AF ablation. 

 



Meta-analyses for NOACs 

산학4. Boeringer Ingelheim. KSC2017_170421 



Providencia et al. Thrombosis Res. 2014;134:1253-64. 

Mortality Benefits of NOAC 
Meta-analysis (7 RCTs, n=80,290) 



Skaistis et al. PLOS One. 2015;10(9):e0137444. 

Reduction of Fatal Bleeding 
Meta-analysis (20 Trials) 



Reduction of Intracranial Bleeding 
Meta-analysis (7 RCTs, n=80,290) 

Providencia et al. Thrombosis Res. 2014;134:1253-64. 



Risk of Major Bleeding in Relation to GFR 
Meta-analysis (4 RCTs, n=58,338) 

Munoz et al. Am J Cardiol. 2016;117:69-75. 



Summary 2. NOAC has Mortality Benefit 

NOAC reduced major hemorrhage including ICH, 
resulting in mortality benefit compared to warfarin in 
patients with NVAF. 



NOACs in VHD 

산학4. Boeringer Ingelheim. KSC2017_170421 



M/67. CHA2DS2-VASc score 1  
Longstanding persistent AF, Moderate MS 



Non-valvular AF 
2015 Updated EHRA Practical Guide for NOAC 

Heidbuchel et al. Europace. 2015;17(10):1467-507. 

    NOAC Eligible  NOAC Contraindicated 

 

Mechanical Prosthetic Valve      

Moderate to Severe MS       

 

Mild to Moderate Other Valve Ds  

Severe AS    (limited data) 

Bioprosthetic Valve   (except for post-OP 3mo) 

Mitral Valve Repair   (except for post-OP 3~6mo) 

TAVR     (with anti-PLT agent) 

HCM     (no prospective data) 



NOAC in Mechanical Valve 
RE-ALIGN Trials 

Eikelboom et al. N Eng J Med. 2013;369:1206-14 

Dabigatran 150~300bid vs. Warfarin INR 2.0~3.5 

However, AF with VHD does not mean Valvular AF. 
Ongoing studies TAVR and other populations.  



NOAC in VHD, not Valvular AF 
Post-hoc Analysis of RE-LY Trial 

Ezekowitz et al. Circulation. 2016;134:589-598. 

In RE-LY, 21% had VHD (MR 17%, AR 4.5%, AS 2.6%, TR 6.5%, mild MS 4.9%) 
With VHD: older, female, CAD, GFR<50   



Stroke & STE in VHD (not Valvular AF) 
Post-hoc Analyses 

Ezekowitz et al. Circulation. 2016;134:589-598. 



Major Bleeding in VHD 
Post-hoc Analyses 

Ezekowitz et al. Circulation. 2016;134:589-598. 



Proportions of VHD in Major Trials 
Meta-analyses (4 RCTs, n=13,585) 

Renda et al. J Am Coll Cardiol. 2017;69:1363-71. 



Efficacy & Safety of NOAC in VHD 
Meta-analyses (4 RCTs, n=13,585) 

Renda et al. J Am Coll Cardiol. 2017;69:1363-71. 



Intracranial Hemorrhage in VHD 
Meta-analyses (4 RCTs, n=13,585) 

Renda et al. J Am Coll Cardiol. 2017;69:1363-71. 



All Cause Mortality in VHD 
Meta-analyses (4 RCTs, n=13,585) 

Renda et al. J Am Coll Cardiol. 2017;69:1363-71. 



Summary 3. NOAC in VHD 

NOAC showed similar efficacy and safety compared to 
warfarin in patients with VHD without mortality 
benefit. 

 

However, rivaroxaban increased major bleeding rate 
compared to warfarin in patients with VHD. 



Efficacy & Safety of 
NOACs in Elderly Patients 
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Kim IS et al. [Unpublished data] 

NOAC in Elderly Patients Over 75 
Meta-analysis (5 RCTs, n=62,961) 

STE Major Bleeding 



Kim IS et al. [Unpublished data] 

Stroke & STE Under Standard Dose NOAC 
Meta-analysis (5 RCTs, n=62,961) 



Kim IS et al. [Unpublished data] 

Stroke & STE in Low Dose NOAC 
Meta-analysis (5 RCTs, n=62,961) 



Kim IS et al. [Unpublished data] 

Major Bleeding in Standard Dose NOAC 
Meta-analysis (5 RCTs, n=62,961) 



Kim IS et al. [Unpublished data] 

Major Bleeding in Low Dose NOAC 
Meta-analysis (5 RCTs, n=62,961) 



Summary 4. NOAC in Elderly Patients 

NOAC showed better efficacy than warfarin in elderly patients. 

 

Standard dose NOAC showed better efficacy than warfarin in both 

elderly and non-elderly patients. 

 

NOAC reduced major bleeding risk compared to warfarin in non-

elderly patients, and had comparable safety in elderly patients, 

regardless of dose regimens. 

 

Kim IS et al. [Unpublished data] 



Non-persistence of NOACs 
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Jackevicius et al. Heart. 2017;[E-Pub] 

Non-persistence of NOACs 
15,857 Dabigatran and 10,119 Rivaroxaban (>14 days gap) 

At 6 months, 36.4% were non-persistent to dabigatran and 31.9% were 
non-persistent to rivaroxaban. 



Jackevicius et al. Heart. 2017;[E-Pub] 

Clinical Outcomes Associated with  
NOAC Non-persistence 



Take-Home Message 

NOAC showed better efficacy and safety in Asian patients with AF 
compared to non-Asian. 

 

Peri-procedural uninterrupted Dabigatran and Rivaroxaban are validated 
in patients who underwent AF ablation. 

 

NOAC has mortality benefit compared to warfarin in SPAF by reducing 
the risk of fatal bleeding. 

 

NOAC can be considered in AF patients with VHD. 

 

NOAC is more effective in elderly, and safer in non-elderly compared to 
wafarin. 

 

However, compliance of NOAC will be a major issue in real-world 
practice. 



Kim IS et al. [Unpublished data] 

Stroke & STE Under NOAC 
Meta-analysis (5 RCTs, n=62,961) 


