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Subclinical atrial fibrillation in patients 
with cardiac resynchronization therapy 
caused heart failure hospitalization

Abstract: 

Current study reported that early detection and early rhythm control therapy in patient with Atrial 
Fibrillation (AF) was associated with a lower risk of cardiovascular outcomes than usual care for 
AF. Early detection and early treatment for AF is important. However, subclinical AF is likely to 
go undetected and untreated, because patients with subclinical AF had no symptoms. It is unclear 
the relationship subclinical AF and Heart Failure (HF). This review summarizes the relationship 
between subclinical AF and HF hospitalization in patients with cardiac dysfunction using Cardiac 
Resynchronization Therapy Defibrillator (CRT-D).  
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Introduction
Recently, Kirchhof et al. [1] reported that early detection and early rhythm control therapy in patient 
with atrial fibrillation (AF) was associated with a lower risk of cardiovascular outcomes than usual 
care for AF. The Assert study [2,3] showed that subclinical Atrial Fibrillation (AF) was associated with 
stoke event. However, these studies found no relationship between subclinical AF and heart failure 
(HF) hospitalization. Furthermore, the relationship between subclinical AF and HF hospitalization is 
still unclear, and subclinical AF is likely to go untreated in patients with Cardiac Resynchronization 
Therapy Defibrillator (CRT-D). This review summarizes to investigate the relationship between 
subclinical AF and HF hospitalization in patients with CRT-D. Furthermore, we clear the mechanism 
of HF due to subclinical AF.

Detection of Subclinical AF by Device Report
Previous studies have reported that the rate of device-detected subclinical AF is about 10% [2,3]. 
This study included patients with hypertension and no history of AF, in whom a pacemaker and 
defibrillator. Recently, we described a higher rate of device-reported subclinical AF (19.6%) [4]. We 
defined subclinical AF as asymptomatic episodes of AF detected and confirmed by device report and 
not previously detected by electrocardiographic or ambulatory monitoring. We need to distinguish 
subclinical AF from atrial high rate episode (AHRE). AHRE was defined as atrial tachyarrhythmia 
episodes, with frequency >170-190/min and minimum duration of 10-20 successive beats. The 
numbers of AHRE recorded by device report, more than 90% are in fact subclinical AF episodes, 
being difficult to define atrial tachyarrhythmia manifestations (atrial flutter, atrial tachycardia). 
If possible, we try to check the report device and we distinguish subclinical AF from AHRE. We 
enrolled only patients with CRT-D, and all patients had a low Ejection Fraction (EF). Furthermore, 
the follow-up period in our study was long. Therefore, it is likely that we found more AF in our study 
due to the population studied or the duration of follow-up. The detection of subclinical AF was about 
10%-20%, these results exceeded our expectations. Figure 1 showed the cumulative rate of AF. The 
cumulative rate was 49% in all AF, 29% in clinical AF and 19% in subclinical AF for 50 months. Most 
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of clinical AF was detected within a one year. While subclinical 
AF gradually increased every year. Subclinical AF might be late to 
detect AF due to without symptoms. Early detect and treatment 
for AF is very important to us. Home monitoring system might be 
helpful to early detection of subclinical AF.

Subclinical AF and HF
We described the Kaplan Meier curve for HF hospitalization among 
3 groups (Figure 2) [4]. HF hospitalization with subclinical AF 
group had a significantly higher prevalence of HF hospitalization 
as compared with clinical AF and no-AF group (p=0.03 by log-
rank). HF hospitalization of rate was 70% in subclinical AF, 49% 
in clinical AF and 38% in no-AF for 50 months. The Assert study 
[2,3] did not find a significant relationship between AF and HF. 
In that study, patients were implanted a pacemaker or ICD and 
most of patients were normal EF. On the other hand, we described 
a significant relationship between S-AF and HF hospitalization. 
Because all patients were implanted CRT-D and had a low EF. 
AF. Wong et al. [5] reported that in the multivariable analysis, 
subclinical AF progression was an independent predictor of HF 
hospitalization. In Wong’s study, almost patients had a normal 
EF (average EF: 60%) with a pacemaker or ICD. We suspected 
that subclinical AF did not induce HF hospitalization in 
patients with pacemarker or ICD, while subclinical AF induced 
HF hospitalization in patients with CRT-D. If patients with 
pacemarker or ICD progressed subclinical AF to clinical AF, these 
patients might induce HF hospitalization.

Mechanism of HF Hospitalization in Patients with 
Subclinical AF
One potential of the mechanism underling AF progression with 
HF may be less biventricular pacing due to AF. In our study, 
biventricular pacing with subclinical AF group was significantly 
lower as compared to those with no-AF group (subclinical-AF 
81% vs. clinical-AF 85% vs. no-AF 94%, p=0.001). Barold et al. 
[6] reported that uncontrolled ventricular rates reduce the delivery 
of an optimal of biventricular pacing. A biventricular pacing under 
90% was associated with a higher HF hospitalization and death, 
and a biventricular pacing over 98% significantly reduced HF 
hospitalization and death. Tachycardia induced cardiomyopathy 
due to prolonged episodes of subclinical AF may be an important 
factor in some patient [7,8]. Atrial systole constitutes a considerable 
proportion of the cardiac output in patients predisposed to HF, 
and its loss during episodes of subclinical AF might also account 
for some of the observed increase in HF risk. Furthermore, 
inappropriate device therapies may induce HF hospitalization. 
We described that 14% in patients with subclinical AF received 
inappropriate therapies, 9% in patients with clinical AF received 
inappropriate therapies, and 7% in patients without AF received 
inappropriate therapies [4]. Poole et al. [9] reported the occurrence 
of inappropriate ICD shock was associated with a significant 
increase in the risk of death as compared with no inappropriate 
shock. The most common cause of death among patients who 
received any ICD shock was progressive HF. We summarized the 
possibility factors of HF.

• Loss of biventricular pacing

• Loss of atrial systole

• Inappropriate device therapy

• Tachycardia induced cardiomyopathy

However, Further studies will be required to be certain the 
relationship between S-AF and HF hospitalization.

Conclusion
Subclinical-AF after CRT-D implantation was associated with a 
significantly increased risk of HF hospitalization. The loss of the 
biventricular pacing and increasing an inappropriate therapy might 
affect the risk of HF hospitalization. Early detect and treatment for 
subclinical AF help to reduce HF hospitalization.
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Figure 1: Cumulative rate of AF. (1A): All AF group, (1B): Subclinical AF group, 
(1C): Clinical AF group.

Figure 2: CKaplan Meier Curve for heart failure hospitalization. Kaplan–
Meier estimates of the percentage of patients remaining free from heart failure 
hospitalization among 3 groups.  The x-axis shows the number of days of follow-up 
after cardiac resynchronization therapy defibrillator implantation.
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