
Young Jun Park, MD, Seung Jung Park, PhD
Division of Cardiology, Department of Medicine, 

Heart Vascular Stroke Institute, Samsung Medical Center, 

Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Subclinical atrial fibrillation and clinical 
outcome in patients with pacemaker



Introduction

• Atrial fibrillation (AF) is the common persistent arrhythmia and 
the number of patients with AF is steeply increasing with the 
aging population. 

• AF is frequently related to increased risks of mortality and 
various significant morbidities such as ischemic stroke, 
cognitive dysfunction and/or dementia, heart failure (HF), and 
hospitalization



Introduction

• Recently, the advent of cardiac implantable electronic devices 
(CIEDs) with atrial sensing leads has enabled intra-atrial 
electrogram to be monitored continuously for a long-term 
period, providing data on AF burden and better opportunity for 
an early detection of AF episodes even in patients without 
symptoms or documentation of AF on surface ECGs, which 
can be defined as subclinical AF (SCAF).



Introduction

• Long term intracardiac monitoring in patients with 
pacemakers and implantable defibrillators detects subclinical 
atrial fibrillation (SCAF) in 28% to 68% of these patients within 
the first 1 to 3 years after implantation.



Introduction

• Recent several studies have shown that SCAF was also 
closely associated with increased risk of several adverse 
cardiovascular outcomes such as progression to clinical AF, 
stroke, HF, and cardiac death. 



Introduction

• However, temporal relationship between the event of SCAF 
and the development of the adverse cardiovascular outcomes 
was not rigorously evaluated and the types of stroke and AF 
burden were also not taken into account in their analyses



Aim of study

• We investigated whether the SCAF burden recorded by CIEDs 
would be associated with an increased risk of ischemic stroke, 
myocardial infarction (MI), HF-related hospitalization, and 
cardiovascular death in patients who do not have other 
evidence or symptoms of AF.



Methods



Patients papulation

• Single center retrospective study 

• From January 2005 to December 2016

• Inclusion criteria

1. de novo PPM implantation based on current guidelines

2. >18 years old

3. PPM with atrial sensing capability

.



Patients papulation

• Exclusion criteria

1. previously documented clinical AF or atrial flutter  

2. atrial lead fracture or malfunction making the detection of

atrial signal impossible or unreliable

3. lack or insufficient data on SCAF burden

4. short-term follow up (<3 months) after PPM implantation.



SCAF detection

• Patient follow-up with device interrogation was performed at 3 
months and then every 6 months after PPM implantation. 

• PPM interrogation data including AF burden were collected at 
every device clinic visit. The SCAF was defined as any atrial 
high rate episode (AHRE) sustaining more than 6 minutes with 
rates >180 beats per min without documentation of AF on 
surface ECG



SCAF burden

• The burden of SCAF was reported either in hours or as 
percentages of time depending on different versions of PPMs. 

• When percentage of time was reported instead of time, we 
converted the percentage into time by multiplying the 
percentage with 24 (hours) and the specific interval (in days). 



SCAF burden

• We calculated 6 month burden of SCAF (6mSCAF) as 
followings; a specific burden of SCAF (in hours) during any 
given follow-up interval multiplied by (180 days)/(any given 
follow-up interval (in days)) [interval correction factor]

3 months follow-up interval  :  2hour SCAF

-> 6mSCAF  = 2 * 2hour = 4hour

because device follow-up is usually performed every 6 months

in almost all PPM patients in our center



SCAF group

• All patients were classified into three groups according to the 
6mSCAF

No SCAF (SCAF not detected in every device analysis) 

Low-Burden (6mSCAF < 24hours in every device analysis)

High-Burden ( ≥1 device analysis showing 6mSCAF ≥ 24hours) 
groups. 



Study outcomes

• The primary outcome of this study was composite event of 
progression to clinical AF, ischemic stroke, HF-related 
hospitalization. 

• Clinical AF was defined as any documented AF episode in 
surface ECG lasting at least 6 minutes. 

• Ischemic stroke was counted only when all the following 
criteria were met; presence of neurologic deficits, brain 
imaging studies compatible with ischemic stroke, and 
neurologists’ confirmation.



Results



Flow chart of SCAF in patients with PPM 



Baseline characteristics



Echocardiography and Pacemaker



Primary & Secondeary outcomes



Kaplan Meier survival curve
: Progression to AF, Ischemic stroke, HF hospitalization

Low burden

None



Kaplan Meier survival curve
: Ischemic stroke, HF hospitalization, MI, cardiovascular death

Low burden

None

High burden

Years



Independent predictors for primary outcomes



Independent predictors for Ischemic stroke



Ischemic stroke cases



Case

• 55-year old female, underlying  HTN

• 2009  PPM implantation d/t SSS

• 2015.06.03  Visit ER  : dizziness, Rt. homonymous 
hemianopsia.            

• Medication: losartan 50mg



Brain CT

Lt. PCA 
infarction



ECG



24Hr holter

UNDERLYING PACING RHYTHM 
(DDD/60/130 PPM)
RARE APCS (23 ISOLATED, 1 COUPLET)
1 VPC



PPM interrogation



Limitation

• Single center, retrospective study.

• 20% of patients were excluded because no information of 
SCAF burden.



Summary

• During the 5.4 yrs at least one SCAF was detected by in 344 
patients(69.3%)

• Among the SCAF with patients, high burden group were 57 
patients(34.4%) 

• Primary  outcome was observed in  5(3.28%) of None SCAF 
group,  5(1.74%) of low burden SCAF group,  25(44.6%) of high 
SCAF group.

• High burden of SCAF was associated with and increased risk 
of clinical atrial fibrillation, ischemic stroke



Conclusion

• If SCAF episodes is observed in patients with PPM, careful 
observation is needed   and anticoagulation treatment is 
required if high burden(>24hr) of SCAF is observed.
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