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Objectives

• Basics of sleep apnea (SA)
• Review of studies Re: Sleep apnea (SA) and atrial fibrillation (AF) 
• Challenges and future prospects on SA-AF 



Obstructive sleep apnea (OSA) and CVD

• OSA very common (spectrum)
• OSA increases the CV risks/CVD/ mortality 

• Hypertension / resistant hypertension 
• Heart failure, stroke, coronary heart disease
• AF



OSA event - pathophysiology 

Somers et al., JCI 1995Kwon et al., (Review) Sleep Med Research 2020 

SNA: sympathetic nervous activity 

BP surge



AF recurrence after cardioversion

Kanagala et al. Circulation 2003  

AF recurrence much 
higher in patients 
with untreated OSA 
(vs. control or treated 
OSA)



OSA and incidence of AF

Gami et al. JACC 2007 

Multivariable analysis 

The lower the min O2 sat at 
night, the higher the 
incidence of AF



Nocturnal Arrhythmia (Cross sectional)

Mehra et al. AJRCM 2006  (Sleep Heart Health Study cohort)

Complex ventricular ectopy (i.e., bigeminy, trigeminy, quadrigeminy, or nonsustained
ventricular tachycardia)



Beyond OSA

Kwon et al. (MESA) Thorax 2015

Low slow wave sleep is associated with 
higher chance of having AF 



Central sleep apnea and incident AF

CAI: central apnea 
index

CSA: central sleep 
apnea

CSR: Cheyne Stokes 
Respiration

May et al. AJRCCM 2015 MrOS Sleep cohort



CSA (central sleep apnea) example 
(polysomnography)



Central sleep apnea and incident AF

Tung et al. JAHA 2017 SHHS cohort 

CAI: central apnea 
index

CSR: Cheyne Stokes 
Respiration



AF recurrence after PVI 

Ng et al. AJC 2011



Tx of OSA and risk of AF after PVI

CPAP treatment – lower recurrence of AF after ablation

Fein et al JACC 2013 



Li et al. Europace 2014



Tx of OSA on AF recurrence

Across all patient groups, the use of CPAP was associated with a 
significant reduction in AF recurrence (relative risk: 0.58, 95% 
confidence interval: 0.51 to 0.67; heterogeneity chi-square p = 
0.91, I2 = 0%).



ECG markers of LA remodeling

• P wave index;  P wave terminal force V1 (X*Y), P wave dispersion, 
duration 

Kwon et al. Sleep Med Review 2018



PTFV1 and stroke risk 

He et al. Stroke 2017



OSA-P wave index 
MESA Sleep cohort

PTFV1 ≥4000 µV.ms
Maximum p-wave duration ≥120 ms

OSA severity ↑  → Abnormal PTFV1 odds↑

Kwon et al. Europace 2017



P wave index in clinic AF population

Corotto and Kwon et al  Ann Noninvasive Electrocardiology 2019 



Summary I 

• The prevalence of nocturnal AF is higher in subjects with SA. An 
association between SA and AF (beyond nocturnal AF) is less well 
defined.

• A limited number of prospective studies have shown the association 
between OSA and incident AF. The association appears stronger in the 
younger individuals.

• Both SA and AF are common in patients with HF but the associations 
between AF and SA remain unclear in this population.



Summary II

• Coexisting OSA confers greater risk of AF recurrence after catheter 
ablation than those without OSA and the treatment of OSA with CPAP 
reduces the risk of AF recurrence after ablation.

• Studies examining the association between sleep duration or quality 
and AF are scarce.



Future direction

• Obesity, hypertension and metabolic syndrome, while commonly 
associated with OSA, are potential risk factors for AF, and thus are 
major confounding factors on the causal pathway between OSA and 
AF. Study designs strictly controlling for these factors are needed.

• Randomized controlled trials to examine the effect of SA treatment 
on the incidence or recurrence of AF are needed.



Future direction

• The association between SA and AF has been inconsistent depending 
on the subtype of SA (i.e., OSA vs. CSA) in the study.

• The most commonly used respiratory measure, AHI, while offering a 
valuable tool to detect SA, has underappreciated limitations as a 
metric for quantifying the degree of cardiovascular response to SA. 
Thus, SA-AF studies based on AHI may have inherent limitations.

• Most investigations have ignored potential effects of other sleep 
characteristics such as sleep duration that may have implications 
beyond SA in the pathogenesis of AF. More studies will be needed to 
clarify the association between other sleep characteristics rather than 
SA and AF.



Post-test question  

Which statement is supported by the strongest evidence?
• A. OSA increases the risk of new onset AF
• B. OSA increases the risk of AF recurrence after catheter-based 

ablation
• C. Treatment of OSA reduces the recurrence of AF after catheter-

based ablation
• D. OSA increases the risk of stroke via increasing AF burden 


