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EDITORIAL COMMENT

Obstructive Sleep Apnea and
Atrial Fibrillation
Is the Link Real?*
Atul Malhotra, MD,y Tomas G. Neilan, MD,z Kathleen Sarmiento, MD, MPHy
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in patients with OSA can improve success over
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In this issue of the Journal, important light is shed
on the link between AF and OSA via a sophisticated,
newly developed animal model. Iwasaki et al. (18)
provide evidence that repetitive induction of apnea
promotes AF in a mechanically ventilated rat model.
Compared with 2 groups of control animals, with
open respiration (no ventilator) or sham ventilation
(no obstruction), those with induced apnea displayed substantially enhanced AF inducibility on
invasive electrophysiological testing, slowing of atrial
conduction velocity on optical mapping, downregulation of connexin-43 (important for electrical
wave propagation), and increased atrial ﬁbrosis. The
authors also observed marked changes in left ventricular structure, with hypertrophy, dilation, and
diastolic dysfunction. The authors concluded that
induced obstruction caused atrial conduction to slow
and promoted AF inducibility. These mechanistic
data are likely to provide reassurance of the clinical
importance of the observed associations.

ologically, there has been recent doubt that refractory
period shortening contributes to human AF (19),
despite earlier studies (20). Indeed, Iwasaki et al. did
not observe shortened refractoriness, whereas their
results implicating conduction slowing from ﬁbrosis
and connexin down-regulation in causing AF are
compelling. Second, do these results support ongoing
clinical studies testing whether patients with AF
should routinely be screened for OSA? Third, these
data suggest that AF related to OSA is substrate based
rather than trigger based, explaining the limitations
of pulmonary vein isolation and further motivating
approaches to deﬁne AF-maintaining substrates.
Fourth, does AF promote OSA, and if so, does
treatment of AF improve OSA? Given the recent
emphasis on the multifactorial nature of OSA pathogenesis, perhaps OSA patients with unstable ventilatory control would be particularly amenable to
addressing issues regarding AF and cardiac function
(6). We applaud Iwasaki et al. (20) for these new
insights.

SEE PAGE 2013

Despite the novel ﬁndings, a number of questions

REPRINT REQUESTS AND CORRESPONDENCE: Dr.

remain for both clinicians and scientists. First, does

Atul Malhotra, University of California San Diego, 9300

the model of Iwasaki et al. (20) mirror clinical OSA?

Campus Pointe Drive, La Jolla, California 92037. E-mail:

Other than the animals’ obvious lack of metabolic

amalhotra@ucsd.edu.

REFERENCES
1. Malhotra A, Loscalzo J. Sleep and cardiovascular
disease: an overview. Prog Cardiovasc Dis 2009;51:

breathing events. J Am Coll Cardiol 2009;54:
1797–804.

279–84.

10. Gami AS, Hodge DO, Herges RM, et al. Obstruc-

2. Peppard PE, Young T, Barnet JH, et al.

tive sleep apnea, obesity, and the risk of incident
atrial ﬁbrillation. J Am Coll Cardiol 2007;49:565–71.

Increased prevalence of sleep-disordered breathing in adults. Am J Epidemiol 2013;177:106–14.
3. Young T, Peppard PE, Gottlieb DJ. The epidemiology
of obstructive sleep apnea: a population health perspective. Am J Respir Crit Care Med 2002;165:1217–39.
4. MacDonald M, Fang J, Pittman SD, et al. The
current prevalence of sleep disordered breathing
in congestive heart failure patients treated with
beta-blockers. J Clin Sleep Med 2008;4:38–42.
5. Logan AG, Tkacova R, Perlikowski SM, et al.
Refractory hypertension and sleep apnoea: effect
of CPAP on blood pressure and baroreﬂex. Eur
Respir J 2003;21:241–7.
6. Jordan AS, McSharry DG, Malhotra A. Adult
obstructive sleep apnea. Lancet 2014;383:736–47.
7. Chirinos JA, Gurubhagavatula I, Teff K, et al.
CPAP, weight loss, or both for obstructive sleep
apnea. N Engl J Med 2014;370:2265–75.
8. Kanagala R, Murali NS, Friedman PA, et al.
Obstructive sleep apnea and the recurrence of
atrial ﬁbrillation. Circulation 2003;107:2589–94.
9. Monahan K, Storfer-Isser A, Mehra R, et al. Triggering of nocturnal arrhythmias by sleep-disordered

11. Abed HS, Wittert GA, Leong DP, et al. Effect of
weight reduction and cardiometabolic risk factor
management on symptom burden and severity in
patients with atrial ﬁbrillation: a randomized
clinical trial. JAMA 2013;310:2050–60.
12. Neilan TG, Farhad H, Dodson JA, et al. Effect of
sleep apnea and continuous positive airway pressure on cardiac structure and recurrence of atrial
ﬁbrillation. J Am Heart Assoc 2013;2:e000421.
13. Shah RV, Abbasi SA, Heydari B, et al. Obesity and
sleep apnea are independently associated with adverse
left ventricular remodeling and clinical outcome in
patients with atrial ﬁbrillation and preserved ventricular function. Am Heart J 2014;167:620–6.
14. Lloyd TC Jr. Effect of increased left atrial
pressure on breathing frequency in anesthetized
dog. J Appl Physiol (1985) 1990;69:1973–80.
15. Naruse Y, Tada H, Satoh M, et al. Concomitant
obstructive sleep apnea increases the recurrence
of atrial ﬁbrillation following radiofrequency
catheter ablation of atrial ﬁbrillation: clinical
impact of continuous positive airway pressure
therapy. Heart Rhythm 2013;10:331–7.

16. Narayan SM, Baykaner T, Clopton P, et al. Ablation
of rotor and focal sources reduces late recurrence of
atrial ﬁbrillation compared to trigger ablation alone:
Extended follow-up of the CONFIRM trial (Conventional Ablation With or Without Focal Impulse and
Rotor Modulation). J Am Coll Cardiol 2014;63:1761–8.
17. Fein AS, Shvilkin A, Shah D, et al. Treatment of
obstructive sleep apnea reduces the risk of atrial
ﬁbrillation recurrence after catheter ablation. J Am
Coll Cardiol 2013;62:300–5.
18. Iwasaki Y, Kato T, Xiong F, et al. Atrial ﬁbrillation promotion with long-term repetitive
obstructive sleep apnea in a rat model. J Am Coll
Cardiol 2014;64:2013–23.
19. Healey JS, Israel CW, Connolly SJ, et al. Relevance of electrical remodeling in human atrial
ﬁbrillation: results of the Asymptomatic Atrial
Fibrillation and Stroke Evaluation in Pacemaker
Patients and the Atrial Fibrillation Reduction Atrial
Pacing Trial mechanisms of atrial ﬁbrillation study.
Circ Arrhythm Electrophysiol 2012;5:626–31.
20. Wijffels MC, Kirchhof CJ, Dorland R, et al.
Atrial ﬁbrillation begets atrial ﬁbrillation: a study
in awake chronically instrumented goats. Circulation 1995;92:1954–68.
KEY WORDS animal, atrial pressure,
connexin-43, lung, models, pulmonary veins,
rats, ventricular remodeling

2025

