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Epidemiology

OSAS IS HIGHLY PREVALENT IN GENERAL 
POPULATION:

- MEN 34%

- WOMEN 17%

PATIENTS WITH CVD: 40-60%

BIDIRECTIONAL RELATIONSHIP OF SLEEP 
APNEA AND CARDIOVASCULAR 
DISORDERS

Obstructive Sleep Apnea in Cardiovascular Disease: A Review of the Literature and Proposed Multidisciplinary Clinical Management Strategy, Jeremy R. Tietjens et al. 
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Definition



Pathophysiology

OSAS ed Aritmie Ventricolari

Obstructive sleep apnea: implications for cardiac and vascular disease, Shamsuzzaman AS et al.



Diagnosis
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Obstructive Sleep Apnea in Cardiovascular Disease: A Review of the Literature
and Proposed Multidisciplinary Clinical Management Strategy, Jeremy R. 
Tietjens et al. 

Obstructive Sleep Apnea in Adults, Sigrid C. Veasey et al.



Associated CV disorders
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• Endothelial dysfunction

• Hypertension

• Pulmonary hypertension

• Systolic or diastolic heart failure

• ARRHYTHMIAS

• Coronary artery disease

• TIA and stroke

• Dementia

• Sudden Cardiac Death
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OSAS

Abnormal automaticity
Hypoxemia and 

respiratory acidosis
related to apnea

Triggered automaticity
Enhanced sympathetic
activity associated with 

hypoxemia

Reentry mechanisms

Vagal stimulation (diving
reflex) may lead to 
bradycardia with 

increased dispersion of 
atrial repolarization

predisposing to 
intraatrial reentry

Secondary forms
Heart Failure and CAD-

related

arrhythmogenesis

Arrhythmogenesis

Association of Nocturnal Arrhythmias with Sleep-disordered Breathing, The Sleep Heart Health Study, Reena Mehra et al
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Arrhythmogenesis
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Among subjects with severe SDB 
compared with subjects without
SDB, there was a significant
increase in the prevalence of atrial
fibrillation, non-sustained
ventricular tachycardia and 
complex ventricular ectopy.
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The risk of sudden cardiac death (SCD) in 
the general population peaks from 6 am to 
noon and has a nadir from midnight to 6 
am.
People with OSA have a peak in SCD during
the sleeping hours.

N Engl J Med. 2005 Mar 24;352(12):1206-14
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Heart Failure-related arrhythmias

In 29 patients with stable HFrEF and 

with SDB (8 with OSA and 21 with 

CSA), 55% (16 of 29 patients) 
responded significantly to CPAP: 

- AHI, arousal index, and arterial
oxyhemoglobin saturation
improved;

- Ventricular arrhythmias also
improved in patients whose
responded to CPAP;

- there was no significant change
in nonresponders. 

Circulation. 2000 Feb 1;101(4):392-7



• Patients with HF have persistent central apneas despite therapy with CPAP. Adaptive
servoventilation (ASV) is a form of bi-level positive airway pressure therapy in which
the degree of pressure support varies between respiratory cycles in order to 
maintain stable minute ventilation (useful for Cheyne-Stokes breathing). 
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Heart Failure-related arrhythmias

Adaptive servo-ventilation had no significant
effect on the primary end point (composite of 
death from anty cause,lifesavingcardiovascular
intervention) in HF patients and predominantly
central sleep apnea, but all-cause and 
cardiovascular mortality were both increased
with this therapy. 
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▪ Major public health issue and high mortality and morbidity;

▪ High economic impact

▪ Sleep disordered breathing (SDB) are the most common, least 
recognized co-morbidity: 50-70% of HF patients have OSA/CSA 
(central sleep apnea);

▪ PAP (positive airway pressure) improves symptoms and probably 
mortality rate in patients with prevalent OSA.

Heart Failure-related arrhythmias

Prognosis of patients with heart failure and obstructive sleep apnea treated with continuous positive airway pressure. Kasai T
A high prevalence of sleep disordered breathing in men with mild symptomatic chronic heart failure due to left ventricular systolic dysfunction. Eur J Heart Fail 2007;9:243–250, Vazir A et al. 
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This meta-analysis showed that, in
patients with HF and reduced ejection
fraction, the risk of appropriate ICD
therapy (a surrogate for malignant
ventricular arrhythmia) is higher among
patients with SDB compared with those
without.

Heart Failure-related arrhythmias

Effect of Sleep-Disordered Breathing on Appropriate Implantable Cardioverter-defibrillator Therapy in Patients With Heart Failure, A Systematic Review and Meta-Analysis, Younghoon Kwon et al.



Coronary artery disease-related arrhythmias
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▪ CAD estimated to be present in 40-60% of OSA patients;

▪ Major cardiac events are more likely in patients with severe OSA;

▪ AHI severity is an independent predictor of mortality in patients 
with CAD;

▪ CPAP may significantly reduce c-v events, also arrhythmias.

Obstructive Sleep Apnea in Cardiovascular Disease: A Review of the Literature and Proposed Multidisciplinary Clinical Management Strategy, Jeremy R. Tietjens et al. 



Coronary artery disease
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▪ In our center, 5 of 9 patients with anterior STEMI (culprit lesion in left anterior descending
artery) showed OSAS in the first days after the index event.

Obstructive Sleep Apnea in Cardiovascular Disease: A Review of the Literature and Proposed Multidisciplinary Clinical Management Strategy, Jeremy R. Tietjens et al. 



Coronary artery disease-related arrhythmias
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▪ CPAP significantly reduces symptoms, but the effects on 
mortality are uncertain.

CPAP for Prevention of Cardiovascular Events in Obstructive Sleep Apnea. R. Doug McEvoy et al. N Engl J Med. 2016 Sep 8;375(10):919-31

In patients with moderate-to-severe OSA and either CAD 
or cerebrovascular disease, cumulative incidence of a 
first primary end point (composite of death from 
cardiovascular causes, myocardial infarction, stroke, or 
hospitalization fo heart failure, unstable angina or 
transient ischemic attack) shows no difference between
the group that received CPAP plus usual care and group
that received usual care alone.



Conclusion

• OSA has a significantly increased risk of SCD, non-sustained
ventricular tachycardia and complex ventricular ectopy. 

• There are limited data suggesting a beneficial effect of CPAP 
therapy on reducing rhythm disturbances in patients with SDB, 
based on small size and predominantly observational trials. 

• Management of SDB in HF patients is not clear: they have more 
malignant ventricular arrhythmias but they may not improve their
mortality with PAP or ASV if CSA is copresent.

OSAS ed Aritmie Ventricolari


