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AF 

 Death x 2 
  Ischemic stroke x 5 

(20-30% of all ischemic 
stroke associated with AF) 

 Heart Failure x 3 

 Hospitalization in 
10-40% of all AF   Quality of Life 

LV dysfunction in 
20-30% of all AF 

Cognitive Decline 

 Dementia x 2 

Complications of AF 

Circulation 2003;107:2920–5. 
Am J Med 1995;98:476–84. 

Am J Med 2002;113:359–64. 

Stroke 1997;28:316–21. 

Am J Cardiol 1998;82:2N–9N. 

Int J Stroke 2012;7:276–281. 
 Stroke 2013;44:3357–3364. 

Am J Cardiol 1998;82:2N–9N. 

 



Appropriate Treatment of Clinical & Subclinical AF 

• Clinical AF 

 

• Risk stratification 

 

• Acute management    

 

• Chronic management   

 

• Subclinical AF   

 

• Definition 

• Screening 

• Risk stratification 

• Anticoagulation strategy  

• Mobile technology in AF 

management 

 

 



CHA2DS2-VASc Risk Factors Score 

Congestive Heart Failure or reduced 
left ventricular ejection fraction 

1 

Hypertension 1 

Age ≥ 75y 2 

Diabetes Mellitus 1 

Previous Stroke/ TIA/ 
thromboembolism 

2 

Vascular disease 1 

Age 65-74y 1 

Sex Category (Female) 1 

AF – Stroke Risk Assessment 

CHA2DS2-VASc Score  

Lancet. 2012 Feb 18. 379 (9816):648-61.  

Am J Med. 2012 Aug. 125 (8):826.e13-23.   

Chest. 2010 Feb. 137 (2):263-72.  

Circulation. 2012 Aug 14. 126 (7):860-5.  



AF – Bleeding Risk Assessment 

HAS-BLED Score  



Atrial Fibrillation Acute Management 

Acute AF 

Hemodynamically 
Stable 

Rate Control Rhythm Control 

Hemodynamically 
Unstable 

Electrical 
Cardioversion 



Atrial Fibrillation Acute Rate Control 



Atrial Fibrillation Acute Rhythm Control 



Cardioversion Anticoagulation Management 

LMWH = Low Molecular Weight Heparin; NOAC = Novel Oral Anticoagulant 



Cardioversion Anticoagulation Management 

LMWH = Low Molecular Weight Heparin; NOAC = Novel Oral Anticoagulant; TEE = Trans-esophageal echocardiogram 



AF Chronic Management  

Stroke Risk & Bleeding Risk 
Assessment 

CHA2DS2-VASc & HAS-BLED Score 

Lifestyle 
Modification 

Weight loss 

Alcohol 
Abstinence 

Smoking 
Cessation 

Stroke Prevention for valvular AF or non-
valvular AF with CHA2DS2-VASc ≥2 

Contraindication 
to anticoagulation 

No 

Anticoagulation 

Yes 

Catheter or 
Surgical 

Closure of LAA 

Rate / Rhythm 
Management 

Rhythm 
Control 

Antiarrhythmic AF Ablation 

 

Rate control 

(Aim resting 
HR <110bpm) 

  

Upstream 
Management 

ACEI 

ARB 

Beta-
blocker 

Treat 
underlying 

cause 

Valvular 
disease 

CAD, CHF, 
COPD,HT 
Thyroid 

Disease… 

Atrial Fibrillation Chronic Management 

LAA = Left atrial appendage 
ACEI = Angiotensin Converting Enzyme Inhibitor 

ARB = Angiotensin Receptor Blocker 
CAD = Coronary Artery Disease 
CHF = Congestive Heart Failure 

COPD = Chronic Obstructive Airway Disease 
HT = Hypertension 



Atrial Fibrillation Chronic Rate Control 



Atrial Fibrillation Chronic Rhythm Control 



Oral anticoagulation reduces ischemic stroke risk by 64% 

64% 

Ann Intern Med. 2007 ;146(12):857-67. 
 

https://www.ncbi.nlm.nih.gov/pubmed/17577005


Stroke Prevention Strategy in AF 

VKA = Vitamin K Antagonist (e.g. Warfarin) 
NOAC = Novel Oral Anticoagulants 
OAC = Oral Anticoagulants 
LAA = Left Atrial Appendage 



Summary - NOAC vs Warfarin 

 

Apixaban is the only NOAC 
approved for patients on renal 
dialysis or eGFR <15ml/min 

Dabigatran 150mg BID is the only NOAC 
demonstrating superiority to warfarin in ischemic 
stroke prevention 



Choice of Anticoagulant in AF 

I C-EO 



2018 Joint European Consensus Document  

on the Management of Antithrombotic therapy  

in AF patients presenting with ACS and/or undergoing PCI:  

A Joint Consensus Document of the EHRA, EAPCI, & ACCA  

Europace 2018. doi:10.1093/europace/euy174 



LAAO   hemorrhagic stroke, disabling/fatal stroke, 

CV death / unexplained death, major bleeding & all-

cause death vs warfarin;  in patients with non-valvular AF 

LAAO  Non-inferior to warfarin in 
prevention of ischemic stroke 

Blackshear:  Ann Thoracic Surg 61, 1996 
Johnson:  Eur J Cardiothoracic Surg 17, 2000 
Fagan:  Echocardiography 17, 2000 
Manning WJ. Clin Cardiol. 1995; 18:58, 114 



Left Atrial Appendage Occlusion (LAAO) 



Pulmonary Vein Isolation 
Cornerstone of AF Ablation 

 New England Journal of Medicine. 2015;372(19):1812-1822  



CASTLE  -  AF  Trial 

In patients with paroxysmal / persistent AF and heart failure (LVEF ≤35%):  
AF Ablation   Death by ~50% &   Hospitalization for CHF by 44% vs drug therapy 

 Combined endpoint of death or hospitalization for CHF by 38% 

N Engl J Med. 2018 Feb 1;378(5):417-427 AF Ablation (N = 179); Medical therapy (N=184) 



By per-protocol analysis (Treatment received):  
AF Ablation  primary endpoints and mortality by ~ 30% vs drug therapy 

By intention-to-treat analysis:  
AF Ablation  recurrent AF by ~50% vs drug therapy 

Death, disabling stroke, serious 

bleeding, or cardiac arrest 
All-cause mortality Recurrent AF 

AF Ablation ( N = 1108); Drug therapy (N=1096) 



Advancements in PVI: Arctic Front AdvanceTM Cryoballoon 

Cryoballoon AF Ablation 



N Engl J Med 2016;374:2235-45. 
 

FIRE AND ICE Trial 
Cryoballoon vs Radiofrequency AF Ablation  Similar efficacy   

Cyroballoon or Radiofrequency 
Ablation for Paroxysmal AF 



Atrial Fibrillation Catheter Ablation 

AA = Antiarrhythmic 

1. Drug Refractory 

2. Drug Intolerant 

3. Unwilling to take drugs 



Recommendation for Catheter Ablation in HF 

COR LOE Recommendation 

IIb B-R 

 AF catheter ablation may be reasonable in selected 

patients with symptomatic AF and Heart Failure (HF) with 

reduced left ventricular (LV) ejection fraction (HFrEF) to 

potentially lower mortality rate and reduce hospitalization 

for HF. 

J Am Coll Cardiol. 2019 Jul 9;74(1):104-132.  



 Up to 30-90% 

Asymptomatic 
 

Asymptomatic /   

Subclinical AF 

Symptomatic AF 

Lancet Neurol. 2015;14(9):903-13.   
N Engl J Med. 2014; 26;370(26):2478-86.  
Circulation. 1994; 89(1)224-7. 
Int J Cardiol. 2017 Jan 15;227:583-588. 
Curr Pharm Des 2015;21:659–66. 

J Interv Card Electrophysiol 2000;4:369–82. 
Int J Clin Pract 2014;68:444–52. 

Pacing Clin Electrophysiol 2009;32:91–8. 
Circulation 1994;89:224–7. 

J Am Coll Cardiol 2004;43:47–52. 



CIED = Cardiac Implantable Electronic Device 
AHRE = Atrial High Rate Episodes 

Definition of Different Subtypes of AF 



AF & Cryptogenic Stroke  
The “30% Rule” 

5. N Engl J Med. 2014;370:2478-2486 
4. Stroke. 1993;24:35-41 

 

AF causes up to 30% of 

ischemic stroke 1, 2, 3  

 
Up to 30% of ischemic strokes are 
cryptogenic 4 

 
Up to 30% cryptogenic stroke  
has previously undetected PAF5 

1. Wolf PA et al. Stroke 1991;22:983-988.  
2. Arch Intern Med 1994;154:1449-1457.  
3. Arch Intern Med 1987; 147:1561-1564 

Prevalence & Subtypes of Ischemic Stroke 



Subclinical AF    Stroke risk x 2.4 
(Absolute annual risk of stroke 1.89%)  

European Heart Journal. 2018;39:1407–1415 

Why to screen for subclinical AF ?  



Why to screen for subclinical AF ?  
CIED-detected new-onset atrial tachyarrhythmia 

   Risk of thromboembolism x 3 

Circ Arrhythm Electrophysiol. 2018;11:e005393. DDAT = Device-detected atrial tachyarrhythmia  

• Absolute incidence of TE: 2.1% 

 

• TE rate was ~ 3 times higher in 

patients with DDAT 

TE risk was correlated with DDAT 

duration:  

• DDAT ≥5min: RR 3.86  

     (95% CI 2.04–7.30; P<0.001)  

• DDAT <1 min: RR 1.77  

     (95% CI, 1.15–2.74; P=0.01)  



Why to screen for subclinical AF ?  
Subclinical AF progression is associated with increased risk of heart failure 

 



How to screen for asymptomatic / subclinical AF ? 



Embrace Trial. N Engl J Med 2014;370:2467-77. 

Incidence of newly-detected AF  

in cryptogenic stroke by 30-day event recorder 

Embrace Trial  

N = 572 Cryotogenic stroke/TIA Patients (in past 6 months).  
Received event recorder for 30d vs 24h. 
 

 
 
 
 

 

AF ≥30s:  16.1% (30d) vs 3.2% (24h) 
AF ≥ 2.5 minute: 9.9% (30d) vs 2.5%(24h)  

AF detection: 16.1% @ 30 day  
(vs only 3.2% by 24h holter) 

30d vs 24h Event Recorder 



N Engl J Med. 2014;370(26):2478-2486. 

N =441 Cryptogenic stroke/ TIA in past 90 days. 

 AF Detection: 30% @ 3y 

AF@ 3y:  

30.0% vs 3.0%  

AF @1y:  
12.4% vs 2% 

 Incidence of newly detected AF in  

cryptogenic stroke by ILR 

Crystal AF Trial  

ICM = Insertable Cardiac Monitor or  
Implantable Loop Recorder (ILR) 



Incidence of AF detected by  
cardiac implantable electronic devices (CIED) 

CIED detected new-onset AF: 28-35% at ~ 1-2.5 years follow-up 



Prevalence of asymptomatic AF  
by screening method and stroke risk score 

European Heart Journal . 2020; 41:1075–1085 

Pacemaker / ICD / CRTD   

ECG 



N = 419,297 FU 8 months (median of 117 days) 

Irregular Pulse notification: 0.52% (N = 2161) 

Among 450 participants with ECG patches (7d) recording:  
AF present in 34%  ( Positive predictive value 0.84 ) 

N Engl J Med 2019;381:1909-17. 

Incidence of AF detected by mobile device in general population 

  
Large scale assessment of a Smartwatch to identify AF 

Apple Watch - Apple Heart Study 



Incidence of AF detected by mobile device in general population  
Screening for atrial fibrillation by AliveCor in 13,122 Hong Kong 

citizens with smartphone electrocardiogram 

NY Chan et al. Heart 2017;103:24–31 

AF Prevalence 0.8% (N=101)  
65.3% asymptomatic 

AliveCor Kardia 



Subclinical AF - Who to screen?  

AF Screening General Recommendation 

AF Screening 
Recommendation 

Age >65y 

Opportunistic 
Screening by 

Pulse Check or 
ECG 

(I / B) 

Age > 75y or 
those at high 
risk of stroke 

Systemic ECG 
Screening 

(II b / B) 

TIA or ischemic 
stroke 

Holter ≥72 hours (I / B) 

or 

Long term non-invasive 
ECG monitor or 

Implantable Loop 
Recorder (II a / B) 

Patients with CIED 
(Pacemakers / ICD / CRT) 

Interrogate CIED for AHRE 

Patients with AHRE :  

ECG monitoring to 
document AF before 
initiating AF therapy  

(I / B) 

CIED = Cardiac Implantable Electronic Devices 
AHRE = Atrial High Rate Episodes 



AF screening for patients with ischemic / cryptogenic stroke 



 

When to treat subclinical AF ?  
Longer duration of CIED-detected subclinical AF is associated with 

higher risk of stroke / thromboembolic event 

JAMA Cardiol. 2018;3:558–560 Eur Heart J. 2017;38:1339–1344 
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Circulation. 2019;140:e944–e963. 

Nat Rev Cardiol. 2017;14:701–714. 



N = 1842 N = 1786 

Mobile AF application (mAFA) integrated AF management  ischemic stroke / thromboembolism, death & rehospitalization 
 



Take Home Messages (1) 

• AF  Death x2, CHF x 3,  Stroke x 5   

• 30% of ischemic strokes & cryptogenic stroke are associated with AF 

• Anticoagulation  stroke by 60-70%   

• AF acute management:  rate/rhythm control, cardioversion 

• AF chronic management: risk factors control, upstream management, rate/rhythm 
control, anticoagulation, treatment of underlying cause 

• Symptomatic AF patients who are drug intolerant, drug refractory or who are 
unwilling to take drugs 

  AF Ablation  

    AF symptom  

    Mortality & CHF hospitalization (esp in CHF patients) 



• Up to 90% AF are asymptomatic / subclinical 

• Subclinical AF   risk of stroke x 2-3 times 

• AF symptom and subtype should not be used to guide decision on 
anticoagulation  

• Patients ≥ 65y or with history of TIA / ischemic stroke should receive AF 
screening 

• Anticoagulation is recommended for patients with subclinical AF duration 
>5.5 - 24 hours with  stroke risk , & should be considered for patients with 
subclinical AF duration > 6 min with  stroke risk  

• Benefit of anticoagulation in subclinical AF should be balanced against the 
risk of bleeding  

• Mobile technology could help early AF detection & optimization of AF 
management 

 

Take Home Messages (2) 


