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Introduction 

• Atrial fibrillation (AF) is responsible for 20% of 

ischemic strokes 

 

• Atrial fibrillation increases the risk of stroke by a 

factor of 5 in non-rheumatic AF and by a factor 

of 17 in rheumatic AF 

 



• Anticoagulation is one of the most effective 

secondary stroke prophylactic treatment options, 

which reduces the risk of stroke by 2/3 

 

• Subclinical AF (asymptomatic AF) 

    - 25% of ischemic stroke has no etiologic factor 

    - Subclinical AF is suspected to be the cause of  

      cryptogenic stroke 

 





• Patient often starts with paroxysmal AF, but later 

becomes persistent or permanent AF 

 

• The risk of stroke or systemic embolism is 

influenced by cardiovascular risk factors such as 

hypertension, diabetes or history of stroke, but 

not by type of AF 



• Most paroxysmal AF had never showed typical 

clinical symptoms (clinically silent disease during 

the earlier stages) 

 

• The first manifestation of clinical AF is often 

preceded by short episodes of ‘subclinical’ or 

‘undiagnosed' AF 

 

 

 



• There is a substantial incidence of subclinical 

atrial tachyarrhythmias 

: Prevention of Atrial Fibrillation After Cardioversion 

 (PAFAC) trial using transtelephonic transmission 

   – 70% of AF episodes were asymptomatic 

 

• Research interest has grown in the clinical 

relevance of AF at an even earlier stage, before 

the clinical detection of AF 



• These data are mostly derived from patients with 

implantable pacemaker devices which allow a 

continuous monitoring of cardiac rhythm 



Does the presence of short episodes of 

subclinical AF have prognostic significance ? 



Atrial high rate episodes detected by pacemaker 

diagnostics predict death and stroke : report of the 

Atrial Diagnostics Ancillary Study of the Mode 

Selection Trial (MOST)  

 

             Circulation 2003;107:1614-19 



Monitored Atrial Fibrillation Duration Predicts 

Arterial Embolic Events in Patients Suffering From 

Bradycardia and Atrial Fibrillation Implanted With 

Antitachycardia Pacemaker 

    Capucci et al. J Am Coll Cardiol 2005;46:1913-20 



 



MOST trial 

• Pacemaker patients who had at least one 

episode of atrial tachycardia with more than 220 

bpm for at least 5 min (atrial high rate event-

AHRE) had a 2.79 fold increase in the risk of 

stroke or death 

 

• AHRE 5 min cutoff : excludes most episodes of 

oversensing 

                         Pollack WM et al. PACE.2001;24:424-429 



MOST trial 



Capucci et al. 

• The risk of embolism was 3.1 times increased in 

patients with device-detected AF episodes 

longer than one day during follow-up 

 

 



 





The TRENDS study 

  Circ Arrhythmia Electrophysiol 2009;2:474-480 



• 2486 patients with >1 stroke risk factor (heart 

failure, hypertension, age >65 years, diabetes, 

or prior TE) receiving pacemakers or 

defibrillators  

 

• Patients with a daily burden of atrial tachycardia 

of more than 5.5 h have a 2.4 fold increase in 

the risk of thromboembolism, compared with 

patients with no atrial tachycardia 





 





The Asymptomatic Atrial Fibrillation and Stroke 

Evaluation in Pacemaker Patients and the Atrial 

Fibrillation Reduction Atrial Pacing Trial 

(ASSERT) 

N England J Med 2012;366:120-9  



• The ASSERT study recruited 2580 patients 

above 65 years of age, with hypertension and 

with no history of AF 

 
• The patients had undergone the implantation of 

dual-chamber pacemakers or implantable 

cardioverter–defibrillators (ICDs) in the 

preceding 8 weeks 



• Subclinical atrial tachyarrhythmias (episodes of 

atrial rate >190 beats per minute for longer than 

6 min) were detected for 3 months following the 

enrollment 

 
• Patients were followed for 2.5 years with regards 

to clinical events 



• Patients with pacemakers were randomly 

divided into two intervention/treatment arms: 

with or without continuous atrial overdrive pacing 



 



• The primary outcome was ischemic stroke or 

systemic embolism 

 

• Secondary outcomes were vascular death, 

myocardial infarction, stroke from any cause, 

and atrial tachyarrhythmias documented by 

surface electrocardiography.  



• The primary outcome of the randomized trial of 

continuous atrial overdrive pacing was 

symptomatic or asymptomatic atrial 

tachyarrhythmia lasting more than 6 minutes, 

documented by surface ECG 



• 261 (10.1%) patients had subclinical atrial 

tachyarrhythmias detected by an implanted 

device within 3 months 

 

• Clinical atrial tachyarrhythmias on ECGs 

  : 41 (15.7%) of patients with subclinical atrial 

    tachyarrhythmias before the 3-month visit   

  : 71 (3.1%) of the patients without subclinical 

    atrial tachyarrhythmias  

   (hazard ratio: 5.56; 95% CI: 3.78–8.17; p < 0.001) 

 





• During the follow-up period, 51 patients 

experienced ischemic stroke or SE. 

 

• 40 events (0.69 per 100 patient-years) in the 

subgroup without subclinical atrial 

tachyarrhythmias 

 

• 11 events (1.69 per 100 patient-years) occurred 

in the subgroup with at least one episode of 

subclinical atrial tachyarrhythmia. 



• subclinical atrial tachyarrhythmias were 

independent risk factor for stroke and clinical AF 

  : an increase by a factor of 2.5 

 
• The population-attributable risk of ischemic 

stroke or SE associated with subclinical atrial 

tachyarrhythmia was 13%.  

 







A patient had a CHADS2 score of higher than 2, the risk of 

ischemic stroke or systemic embolism associated with a 

subclinical atrial tachyarrhythmia was nearly 4% per year 



The results of this study did not show a benefit of 

continuous atrial overdrive pacing  



In all these trials 

• There is a substantial incidence of subclinical 

atrial tachyarrhythmias among elderly patients 

with pacemakers who are free from clinical AF 

 

• Subclinical AF increased the risk of clinical AF 

5–6 fold, which suggests that subclinical AF 

could be regarded as a precursor to clinical AF 

 

• Subclinical AF increased the risk of ischemic 

stroke or systemic embolism 



The best predictor for subsequent stroke ? 

• Subclinical AF burden, together with CHADS2 or 

CHA2DS2-VASC scores, would provide the 

opportunity for early thromboprophylaxis in 

patients without clinical AF 

 

• ‘burden’ of AF  

    - percentage of time spent in AF divided by total 

      time 

    - the duration of the longest AF episode 

     

 

 

 



Subclinical AF in patients without 

pacemaker 

• The prevalence of subclinical AF in a more 

general population may be smaller than in these 

pacemaker trials 

 

• The use of an implantable loop recorder 

currently investigated in the CRYSTAL-AF study 

(CRYptogenic STroke And underLying Atrial 

Fibrillation) 



Methods to predict subclinical AF 

• Clinical information scoring system  

   : Score for Targeting Atrial Fibrillation (STAF) 

                                Stroke 2009;40:2866-8 

 

• Radiological indicators that could predict 

paroxysmal AF 

  : increasing numbers of chronic brain lesions on  

     CT or MRI and acute cortical infarcts 

                                Stoke 2010;41:2596-600  

 

 



• Echocardiographic parameters  

   : left atrial volume and left atrial pump function 

                      Hypertension. 2010 May;55(5):1150-6      

 

• Biomarkers 

   : brain natriuretic peptide level >99 pg/ml 

                                          PLOS one 2012;7:e34351                        



• The number of atrial premature beats, which can 

easily be derived from 24 h-Holter ECG 

   : more than 70 premature atrial beats in 24 h  

     were associated with a 6.6 fold increase in the  

     risk of paroxysmal AF 

 

                                            Stroke 2007;38:2292-4 



summary 

• There is a substantial incidence of subclinical 

atrial tachyarrhythmias 

 

• Subclinical AF emerges as a precursor of clinical 

AF and a risk factor for stroke 

 

• Subclinical AF burden, together with CHADS2 or 

CHA2DS2-VASC scores, would be a predictor 

for subsequent stroke 

 

 

 

 



summary 

• The early detection of subclinical AF and 

effective treatment may be a promising strategy 

for primary and secondary stroke prevention 

 


