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Outline

• Clinical relationship between OSA and AF

• Mechanism of OSA predisposing AF 

• Atrial remodeling in OSA

OSA: obstructive sleep apnea
AF: atrial fibrillation



Sleep-disordered breathing: a risk of AF

Am J Respir Crit Care Med Vol 173. pp 910–916, 2006



Risk of AF in OSA: Meta-analysis data
Incidence of AF is 88% higher in patients with OSA 

(54,271pts in 20 studies)

J. Clin. Med. 2022, 11, 1242.



J Am Coll Cardiol 2007;49:565–71.

AHI and nocturnal oxygen desaturation predict AF —
a retrospective cohort study 



OSA: a significant risk factor of AF

European Heart Journal (2020) 42, 373498



Relation of the Severity of OSA in Response to AADs in AF/AFL

p<0.05

Am J Cardiol 2012;110: 369 –372



Presence and severity of OSA and remote outcomes of AF ablations —
a long-term prospective, cross-sectional cohort study

Sleep Breath (2015) 19:849–856

200 RFA/year
70% PAF
PVI +/- cardioversion



JCE 2008;19:668–72.



J Am Coll Cardiol 2013;62:300–5.
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Europace (2014) 16, 1309–1314



J Am Coll Cardiol EP 2015;1:41–51
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Fundamental mechanisms of AF

Circulation Research. 2018;122:752–773



Proposed mechanisms linking OSA and AF

J. Clin. Med. 2021, 10, 3785.



Outline

• Clinical relationship between OSA and AF

• Mechanism of OSA predisposing AF 

• Atrial remodeling and AF development in OSA

OSA: obstructive sleep apnea
AF: atrial fibrillation
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Heart Rhythm 2012;9:321–327. 



Biatrial structural remodeling presenting as patchy areas of low voltage 
and fractionated electrograms predominantly in the anterior septum

Circ Arrhythm Electrophysiol. 2017;10:e005407. 

OSA(+) PVI (+) 
Trigger (-)



Respiratory Research 2014, 15:54



OSA cause diastolic dysfunction and LA dilatation

J Clin Sleep Med 2014;10(1):57-64.



LA ≥38.5 mm for predicting AF in OSA 
Sen.66.7%
Spe.73.6%
PPV.63.2%
NPV.88.4%

Biomedicines 2021, 9, 1463.



Intermittent hypoxia plays a critical role in LA remodeling

AHI: apnea–hypopnea index
ODI: oxygen desaturation index

Life 2022, 12, 148.

LA size was significantly associated with ODI but not with AHI in patients with SRBD



Hypoxia and LA remodeling: in-vitro model (HL-1 cell line)

Life 2022, 12, 148.IHR: intermittent hypoxia reoxygenetion
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Function of exosome

Journal of translational medicine 2014, 12:162.

Exosome:
• Exosomes, membrane-bound 

vesicles of 40–100 nm in diameter, 
are present in almost all biological 
fluids

• Exosomes can be released from 
many cell types

• Exosomal RNAs can be taken up by 
neighboring cells or distant cells 
when exosomes circulate, and they 
subsequently modulate recipient 
cells

• Among small RNAs, the proportion of 
miRNA is higher in exosomes than in 
their parent cells



mRNA gene expression of HIF-1 and inflammatory cytokines in HL-1 
cells treated with exosomes from pts with/without significant OSA

Life 2022, 12, 148.ODI: oxygen desaturation index



Effect of miRNAs on AF occurrence in OSAS 

Preliminary data



In-vitro and In-vivo hypoxia model



Summary

• OSA can influence the incidence, prevalence, and successful treatment of 
AF, and CPAP is associated with a reduction in AF burden and a better 
response to catheter ablation of AF (but not RCT trial)

• Hypoxia/hypercapnia, systemic inflammation, and autonomic nervous 
system modulation are biological mechanisms that link OSA to AF

• Atrial fibrosis and remodeling may play an important role in the 
development of AF in OSA patients 

• Further studies are needed to investigate how exosomes and miRNAs 
modulate atrial fibrosis and contribute to AF occurrence in OSA patients 




