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Elimination of AF as a Strategy  
for Stroke Prevention:  

Is It Possible? 
 

I wish it is possible, 
but… 



The Topic I Would Like to Address Today 

 If stroke risk in patients with AF is linked to the presence or 
absence of AF, then elimination of AF with catheter ablation 
reduce stroke risk and possibly allow discontinuation of 
anticoagulation. 
 

 What data exists to tell us this is true or false? 
 

 What do the guidelines tell us? 
 

 What should we do now and what further research is 
needed? 

 



Hazard ratios of outcomes in patients with AF 
compared to patients without AF, after full adjustment, 

including for CHADS2 score, sex, number of diseased 
vessels, smoking, and dyslipidemia 

 
 

PACE 2009; 32:981–986 
 
 

Death 

MI 

Stroke 
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Mechanisms By Which AF Ablation May 
Increase Stroke RIsk 

• Strokes, TIA, and embolism are known acute risks of  
             AF ablation 
 

• Ablation causes fibrosis which may increase stroke risk. 
 

• Ablation may impair LA Function which may increase stroke 
risk. 

 

• Ablation increases asymptomatic AF which may result in 
patient noncompliance with anticoagulation. 



Circulation 2002;106:2854–8. 



Nitric oxide production in the LA exceeds that in the RA 
and is two to three times greater than that in the arterial endothelium. 

Circulation 2002;106:2854–8. 



(a) Impaired blood rheology:  
        irregular pulsatile blood flow, Ca+ 
 
(b) Fibrillating atrium influencing the vessels:        
        impair endothelial responsiveness to vascular and NO 
 
(c) Atrial endocardium and vascular endothelium as 

twin targets of the same systemic process: RAS 

Endothelial Dysfunction in AF 



 
Endothelial Dysfunction 

 
Is this cause, effect, or 

co-phenomenon of AF ? 
 

Egg or Chicken? 
 



Amiodarone + Warfarin INR: 1.9  

F/78, Paroxysmal AF, AF episodes 2-3 times/week, lasted 6-8 
hours,                                            CHADS2VAS: 2 



RECURRED AF ECG 

Amiodarone + Warfarin 

F/78, Paroxysmal AF, AF episodes 2-3 times/week, lasted 6-8 
hours                                               CHADS2VAS: 2 

 



F/78, Paroxysmal AF, AF episodes 2-3 times/week, lasted 6-8 
hours                                               CHADS2VAS: 2 

                Sudden Onset of Hemiparesis 
 



During Episode of Stroke F/78, Paroxysmal AF 



 
TEE 

LAA thrombus (-) 



 
What caused 

thromboembolism in 
this patient ? 



The pathophysiology of 
thromboembolism in AF is a multifactorial 
and complex process.  
 
Abnormalities of haemostasis, fibrinolysis, 
endothelium, and platelets have all been 
described in AF. 



Prothrombotic Environment in AF 
 
   Atrial dilation 
  Stretching  
  Reduced pectinate muscle volume  
  Loss of a normal endocardial surface 
  Contribution of coagulation factors (Xa) 
      and thrombin 



Can restoring SR in AF patients 
lead to a reversal of endothelial 
dysfunction? 
 



J Cardiac Fail 2001;7:45–54. 



J Cardiac Fail 2001;7:45–54. 

Measurement of forearm blood-flow (FBF)  with venous 
occlusion plethysmography  



J Cardiac Fail 2001;7:45–54. 

Changes in forearm blood-flow (FBF) in response to Acetylcholine 
and Nitroglycerin 



J Cardiac Fail 2001;7:45–54. 

Improvement in endothelial function with restoration of 
sinus rhythm after DC cardioversion  

   Lone AF                                       AF with SHD  



Can restoring SR in AF patients 
lead to a reversal of endothelial 
dysfunction? 
 
How about after catheter 
ablation? 



J Cardiovasc Electrophysiol, Vol. 22, pp. 376-382, April 2011 



Variables Influencing Arrhythmia Recurrence  
Post Catheter Ablation for AF 

J Cardiovasc Electrophysiol, Vol. 22, pp. 376-382, April 2011 



p < 0.001 

p < 0.001 

p < 0.001 

p = 0.01 

p = 0.098 

p = NS 

Baseline 1 month after CA 6 months after CA 

Changes in FMD among AF subjects with (yellow line) or without (blue line) 
arrhythmia recurrence after Catheter Ablation 



 Individuals with AF had a significantly impaired FMD, 
despite remaining in SR. 
 

 Impaired FMD could be reversed through the long-term 
maintenance of SR by successful CA for AF.  

J Cardiovasc Electrophysiol, Vol. 22, pp. 376-382, April 2011 



AF generates oxidative injury, 
which is less when AF is lone.  
 
And greater when AF is associated 
with comorbidities, i.e., 
hypertension or DM or OSA. 



 
AF generates endothelial dysfunction 
(ED), even in patients with lone AF.  
Restoring SR leads to a reversal of ED. 
 
This reversal is less when AF is associated 
with comorbidities, i.e., hypertension or 
DM or OSA. 
 



Do we have sufficient data to 
suggest that reduction of AF 
burden or elimination of AF 

reduces stroke risk? 



Circ Arrhythm Electrophysiol. 2009;2(5):474-80. 
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European Heart Journal (2015) 36, 281–287 
 
 



K–M Cumulative Hazard Rates of Embolic 
Events According to the Pattern of AF Occurrence 

 



N=9,850 (187 stroke events) 
 
Stroke risk is temporally  
related to AF and is 
increased in the 30 days 
Post an AF episode. 



Is there data to suggest that AF 
ablation reduces stroke risk 

and/or anticoagulation can Be 
discontinued post AF ablation? 





Baseline Patient Characteristics 

755 patients post AF ablation 2003-2005 

55±11 yrs 

577 men 

 If no stroke risk factors anticoag was stopped at 3 months. 

 In other patients it was their physicians decision. 



Anticoagulation Status of Post Ablation Patients 
Among 383 patients who remained in sinus rhythm and off anticoag  

there were no late strokes  
(0/203 no risks and 0 of 180 with one or more risk factors). 



Oral et al 
Circ 2006 

Conclusion: 
This study provides some evidence that justifies  
discontinuation of warfarin 3 to 6 months post 
AF ablation in patients without baseline risk 
factors for stroke and in patients with risk 
factors who have had an apparently successful 
outcome. 





Baseline Patient Characteristics 
3,355 patients post AF ablation 2001-2005 

2,692 stopped anticoagulation 3 to 6 months 

post ablation 

57 + 11 yrs 

Male (79%) 

28 + 13 months follow up 



Stroke Risk Factors in Patients  
On and Off Anticoagulation  



 Figure 1. Kaplan-Meier Event-Free Survival Estimates for Freedom From Post-Ablation  Thromboembolic and Hemorrhagic Strokes in the   
                    Off- and On-OAT GroupsData have been truncated at 5 years. OAT = oral anticoagulation therapy. 

Freedom From Post Ablation 
Thromboembolic and Hemorrhagic Stroke 

2 off anticoag patients (0.07%) and 3 on anticoag patients (0.45%) had an ischemic stroke. 
No strokes occurred in pts with CHADs score ≥ 2 who were off anticoagulation. 
A major hemorrhage was seen in 1 (0.04%) off anticoag pts and in 13 (2%) on OAT. 



Thermistoclakis et al 
JACC 2010 

Conclusion: 
OAT can be safely discontinued 3 to 6 months after 
successful AF ablation in patients without arrhythmic 
recurrences off AADs, without severe LA dysfunction or 
pulmonary stenosis. 
 
The risk benefit in this study favored discontinuation of 
OAT even in patients with medium to high stroke risk. 





AF, with ablation 

No AF 

AF, without 
ablation 

J Cardiovasc Electrophysiol, 2011:22:839-845 

Long-term Survival Free of Death  
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Long-term Survival Free of  CVA 
 AF ablation patients have a 

significantly lower risk of death, stroke, 
and dementia in comparison to AF 
patients without ablation.  
 

 AF ablation may eliminate the 
increased risk of death and stroke 
associated with AF. 



PACE 2015; 38:688–693 

Algorithm for discontinuation of OAC after ablation based on the AF burden documented by ICM 

Within 1.3 years after ablation, two-thirds of 
patients were able to stay off OAC 



 We sought to evaluated the association 

between long-term outcomes of successful 

catheter ablation and the risk of ischemic 

stroke according to rhythm status and 

CHA2DS2-VASc score. 

KUMC Data 

DH Kim, et al. Unpublished data, 2015 



 Enrollment  

1. Total 1,548 consecutive patients  

2. Catheter ablation of AF - February, 2000 ~ March, 2013 

3. >1 year follow-up  

 Analysis 

1. Clinical outcomes: AF/AT recurrence, use of anti-

arrhythmic drugs (AAD), use of oral anticoagulants 

(OAC), and ischemic stroke. 

DH Kim, et al. Unpublished data, 2015 



Ischemic stroke between SR and recurrence group 

 

 

DH Kim, et al. Unpublished data, 2015 



Ischemic stroke risk, on and off OAC in SR group 

 

 

     AF/AT recurrence group 

(n=619) 

SR maintenance group  

(n=929) 

DH Kim, et al. Unpublished data, 2015 



Ischemic stroke risk, CHA2DS2-VASc in SR group 
 

 

 

CHA2DS2-VASc score ≥ 2 

 

CHA2DS2-VASc score ≥ 4 

OAC: 13.8 vs. 34.8%, p=0.011  

DH Kim, et al. Unpublished data, 2015 



 Patients with maintenance of SR after catheter ablation had 
very lower rate of ischemic stroke (0.3%). 

 Ischemic stroke events mostly occurred in patients with              
≥ CHA2DS2-VASc 4. 
 

 Further randomized study is needed to evaluate the patients 
with SR maintenance after catheter ablation and gray zone 
CHA2DS2-VASc 2 or 3. 

KUMC Data, Summary 

DH Kim, et al. Unpublished data, 2015 



ESC AF Guidelines 
-2010- 

Follow-up considerations 
 
Anticoagulation, Initially post-ablation, LMWH or i.v. UFH Should be used as a bridge to 
resumption of systemic anticoagulation, which should be continued for a minimum of 3 
months, although some centres do not interrupt anticoagulation for the ablation procedure. 
Thereafter, the individual stroke risk of the patient should determine whether oral 
anticoagulation should be continued. Discontinuation of warfarin therapy post-ablation is 
generally not recommended in patients at risk for stroke as AF is a chronically progressing 
arrhythmia, especially in patients at risk for stroke. 

 Continuation of OAC therapy post-
ablation is recommended in patients 
with I ‘major’ (‘definitive’) or ≥2 ‘clinically 
relevant non-major’ risk factors (I.e. 
CHA2DS2-VASc score ≥2). 

 
IIa 

 
B 

 
136 



HRS/APHRS Consensus Document 
-2012- 

 Systemic anticoagulation with warfarin or a direct thrombin or Factor Xa 
inhibitor is recommended for at least two months following an AF ablation 
procedure. 
 

 Decisions regarding the continuation of systemic anticoagulation agents 
more than two months following ablation should be based on the patient’s 
risk factors for stroke and not on the presence or type of AF 
 

 Discontinuation of systemic anticoagulation therapy post ablation is not 
recommended in patients who are at high risk of stroke as estimated by 
currently recommended schemes (CHADS2 or CHA2DS2VASc) 

 
  Patients in whom discontinuation of systemic anticoagulation is being 

considered should consider undergoing continuous ECG monitoring to    
screen for asymptomatic AF/AFL/ AT. 



CLASS III: HARM 
       1. AF catheter ablation should not be performed in patients who cannot be treated with 
anticoagulant therapy during and after the procedure. (Level of Evidence: C) 
 
       2. AF catheter ablation to restore sinus rhythm should not be performed with the sole intent of 
obviating the need for anticoagulation. (Level of Evidence: C) 
 
Evidence is insufficient to determine whether AF catheter ablation reduces all-cause mortality, 
stroke, and HF (8).  
Ongoing clinical trials (CABANA [Catheter Ablation Versus Antiarrhythmic Drug Therapy for Atrial 
Fibrillation] and EAST [Early Therapy of Atrial Fibrillation for Stroke Prevention Trial]) should provide 
new information for assessing whether AF catheter ablation is superior to standard therapy with either 
rate- or rhythm-control drugs for reducing total mortality and other secondary outcome measures and 
whether early application of a rhythm-control therapy involving ablation, antiarrhythmic drugs, or both 
can impact endpoints of stroke, cardiovascular death, or HF compared with usual care. These important 
trials will help address whether catheter ablation provides benefit beyond improvements in quality of 
life. 

ACC/AHA/HRS AF Guidelines 2014 

J Am Coll Cardiol. 2014;64(21):e1-76. 

http://www.ncbi.nlm.nih.gov/pubmed/24685669


Why Do the Guidelines 
Not Advise Discontinuation of Anticoagulation? 
 No prospective randomized studies have been done to address 

this question. 
 

 AF recurs post AF ablation in many patients. 
      And recurrent AF is more likely to be asymptomatic than prior   
      to ablation. 
 
 Over time patients pick up stroke risk factors, endothelial 

dysfunction. AF related strokes are large and are life altering. 
 
 Stroke risk in AF patients is not linked to the presence or 

absence of AF.  



Conclusion 
Until more definitive data is available, 
    I advise that the current recommendations made in the 
    HRS/APHRS consensus document be followed and that 
    decisions regarding continuation of anticoagulation 
    must be based on a patients stroke risk profile and not 
    the perceived presence or absence of AF. 

 
Further research is needed to address the critical link 

between AF, AF burden, and stroke risk. 


	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	Recurred AF ECG
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35
	슬라이드 번호 36
	슬라이드 번호 37
	슬라이드 번호 38
	슬라이드 번호 39
	슬라이드 번호 40
	슬라이드 번호 41
	슬라이드 번호 42
	슬라이드 번호 43
	슬라이드 번호 44
	슬라이드 번호 45
	슬라이드 번호 46
	슬라이드 번호 47
	슬라이드 번호 48
	슬라이드 번호 49
	슬라이드 번호 50
	슬라이드 번호 51
	슬라이드 번호 52
	슬라이드 번호 53
	슬라이드 번호 54
	슬라이드 번호 55
	슬라이드 번호 56
	슬라이드 번호 57
	슬라이드 번호 58
	슬라이드 번호 59

