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Editorial

Central sleep apnea in atrial fibrillation: Risk factor or marker of
untreated underlying disease?

Obstructive sleep apnea (OSA), the most common clinically significant breathing abnormality during sleep is prevalent in up to
70% of patients with atrial fibrillation (AF) [1–4]. Data from nonrandomized studies in patients with AF suggest that treatment of
OSA by continuous positive airway pressure (CPAP) may help to
maintain sinus rhythm after electrical cardioversion and improve
catheter ablation success rates [5]. Accordingly, screening for
OSA as part of the comprehensive assessment of concomitant risk
factors in AF management, is recommended in the 2020 AF guidelines of the European Society of Cardiology and treatment of OSA
may be considered to reduce AF incidence, AF progression, AF
recurrences, and symptoms [6]. Whilst the relationship between
OSA and AF has been established, the pathophysiological link
between central sleep apnea (CSA) or Cheyne Stokes respiration
(CSR) and AF is less clear. Accordingly, CSA/CSR is not mentioned
and no specific treatment recommendations are included in the
current AF guidelines [6]. This is, why the article by Sanchez
et al. published in this issue of the IJCHV is of great importance [7].
Sanchez et al. reviewed available data on the association
between CSA and AF and potential pathophysiologic mechanisms
of AF occurrence in patients with CSA [7]. Several mechanisms
including apnea-induced hypoxia with intermittent arousal, fluctuating levels of carbon dioxide, enhanced sympathetic/neurohormonal activation and oxidative stress causing inflammation, which
may be involved in AF occurrence and progression in patients with
CSA, are discussed. Although all of these mechanisms have individually shown to be arrhythmogenic and may occur in patients with
CSA, experimental data supporting the arrhythmogenic role mainly
come from preclinical or clinical mechanistic studies focusing on
OSA [1,8,9]. Whether it is possible to project and translate all these
arrhythmogenic mechanisms observed in OSA directly to the scenario of CSA is questionable. Cardiovascular responses to central
respiratory events may differ significantly from responses to
obstructive respiratory events. While obstructive respiratory
events are mainly caused by mechanical obstructions of the upper
airway during sleep, central apneas are caused by central dysregulation of respiratory control and are characterized by periodic episodes of hyper- and hypoventilation resulting in intermittent
changes in tidal volume and CO2. Although changes in blood gas
is related to both, obstructive and central respiratory events,
intrathoracic pressure swings during ineffective inspiration against
an occluded upper airway only occur in OSA. Negative intrathoracic pressure has been shown to be associated with a combined
sympatho-vagal activation (diving reflex) which leads to transient

atrial and ventricular electrophysiological changes which can contribute to atrial arrhythmogenesis [9]. In comparison, similar electrophysiological changes were not observed during simulated
central apneas with comparable drops in oxygen saturation, but
without intrathoracic pressure changes [9]. Additionally, postapneic blood pressure rises and activation of the circulating renin
angiotensin system seem to be more pronounced with simulated
repetitive obstructive respiratory events than with central apneas,
as demonstrated in a pig model with simulated sleep apnea [10].
Another difference is the timing of autonomic nervous system activation in relation to a respiratory event. While sympatho-vagal
activation is frequently observed during apneas in OSA patients,
sympathetic over-activation mainly occurs during increased
breathing efforts in the phase of hyperventilation and hyperpnea
between central apneas during CSR. These observations suggest,
that arrhythmogenic mechanisms identified in OSA should not be
simply projected to the scenario of CSA/CSR. Importantly, recent
studies even suggest beneficial and protective effects of CSR [11].
Therefore, a more detailed assessment of pathophysiological,
hemodynamic and arrhythmogenic responses to central respiratory events and CSA/CSR are required, before the definite role of
CSA/CSR for AF mechanisms can be defined.
How should we interpret and manage CSA and CSR in our AF
patients? [1] CSA, and in particularly CSR, is often a common
comorbidity of heart failure, renal failure and stroke population
and rarely present in the remaining population. Additionally, OSA
patients sometimes convert to central sleep apnea once established on continuous positive airway pressure (CPAP) treatment.
This likely reflects a central component of unstable ventilatory
control underpinning their OSA, which is then unmasked by CPAP.
This phenomenon is more prevalent in patients with heart failure
and pulmonary oedema where chronic hyperventilation and more
unstable ventilatory control promote frequent central apneas during sleep [13]. Additionally, heart failure patients with reduced
ejection fraction have been shown to shift from OSA to CSA over
the course of a single night, possibly as a consequence of progressive hypocapnia and a lengthening of circulation time. Therefore,
CSA and CSR may often represent a marker of underlying untreated
heart failure, which may deserve consequent clinical management.
In their review article, Sanchez et al. provide an update of therapeutic interventions for patients with CSA. However, a clear practical guide on how to diagnose and how to decide on the optimal
treatment strategy is not yet provided. Management of sleep disordered breathing in patients with AF requires a comprehensive
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pathway approach preferably delivered by an interdisciplinary collaboration between e.g. electrophysiologists, cardiologists, and
sleep specialists, as well as nurses and allied professionals, tailored
to the patient’s situation and preferably organized in an integrated
care approach [12]. The presence of CSA/CSR should always trigger
a comprehensive cardiological investigation to exclude heart failure in AF patients. If CSA/CSR remains present, even after management of heart failure and rhythm control, it is unclear which CSA
requires management in AF patients [13]. Adaptive servo ventilation (ASV), which is considered to be the most effective strategy
to suppress predominant CSA/CSR. However, treatment of CSA/
CSR by ASV in the ‘‘SERvo VEntilation in patients with Heart Failure
and increased the secondary endpoint of CV mortality by 34%
reduced ejection fraction (SERVEHF)” trial, which recruited
patients with symptomatic heart failure (NYHA class II–IV), left
ventricular ejection fraction <45%, and predominant CSA/CSR.
Therefore, ASV should not be initiated in patients fulfilling the
inclusion criteria for SERVE-HF (symptomatic heart failure (NYHA
class II–IV), left ventricular ejection fraction <45%, and predominant CSA/CSR). Besides ASV, other CSA treatment strategies such
as transvenous phrenic nerve stimulation may be considered.
Although these technologies have been proven to effectively
reduce CSA/CSR episodes, large randomized controlled studies
investigating the effect of CSA/CSR treatment on AF outcomes are
not available. Interestingly, smaller studies provide proof of concept that treatment of CSA/CSR with ASV leads to reduction in AF
burden without an increase in ventricular arrhythmogenic events,
an observation which needs to be confirmed in larger patient populations [14].
To conclude, AF patients typically present with predominant
OSA and OSA management is recommended by current AF guidelines. In case of predominant CSA/CSR, a comprehensive work-up
should be initiated to exclude heart failure and other clinical or
sub-clinical comorbidities. Whether CSA/CSR, which remains even
after management of heart failure and concomitant comorbidities,
deserves consequent treatment in AF patients with the goal of
rhythm control requires further study [15].
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