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UNIMORE 



Sleep Apnea is: 

• Common 

• Dangerous 

• Easily recognized 

• Treatable 



Sleep Apnea Risk Factors 
• Obesity 

• Increasing age 

• Male gender 

• Anatomic abnormalities of upper airway 

• Family history 

• Alcohol or sedative use 

• Smoking 

• Associated conditions 





SLEEP APNEA PREVALENCE 

• Sleep apnea syndrome of moderate to severe 
intensity affects  

– 17%  of 50-70 year-old men  

–    9% of 50-70 year-old women 

 

Peppard PE et al. Am J Epidemiol 2013  

 

 

 

 



Types of Sleep Disordered Breathing 

• Apnea 

– Cessation of airflow > 10 seconds 

• Hypopnea 

– Decreased airflow 30% from baseline 
lasting > 10 seconds associated with > 4% 
oxyhemoglobin desaturation 



Measures of Sleep Apnea Frequency 

• Apnea Index 

– # apneas per hour of sleep 

• Apnea / Hypopnea Index (AHI) 

– # apneas + hypopneas per hour  
of sleep 

• Respiratory Disturbance Index 

– # apneas + hypopneas + RERAs per hour of sleep 

 

RERA’s =Respiratory Effort Related Arousals 



Severity Criteria Based on PSG From 
the American Academy of Sleep 

Medicine (Sleep, 1999) 

• “Mild” sleep apnea is 5-15 events/hr 

• “Moderate” sleep apnea is 15-30 

events/hr 

• “Severe” sleep apnea is over 30 events/hr 

 

• (“Events” includes apneas, hypopneas, 
and RERA’s [Respiratory Effort Related 
Arousals]) 



SDB with Aging 
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Definition of OSA 
• Obstructive sleep apnea (OSA) is a disorder in 

which a person frequently stops breathing 
during his or her sleep.  

• It results from an obstruction of the upper 
airway during sleep that occurs because of 
inadequate motor tone of the tongue and/or 
airway dilator muscles. 

Mayo Clin Proc. 2011 Jun; 86(6): 549–555. 



Epidemiology of OSA 

• Prevalence of OSA: 3-7% in men and 2-5% in 
women (but some studies found 9% in adult 
women and 24% in adult men). 

• Among patients with a BMI>28 OSA is present in 
41%. 

• Prevalence of OSA is about 78% in morbidly 
obese patients who present for bariatric surgery. 

• Up to 93% of women and 82% of men may have 
undiagnosed moderate to severe OSA. 

Punjabi NM,  Proc Am Thorac Soc. 2008;5:136-143  
Vgontzas AN et al., Arch Intern Med. 1994;154:1705-1711 

Lopez PP et al., Am Surg. 2008;74:834-838 
Young T et al., Sleep. 1997;20:705-706 



 



Clinical Consequences 

Cardiovascular 

Complications 

Morbidity 

Mortality 

Sleep Fragmentation 

Hypoxia/ Hypercapnia 

Excessive Daytime 

Sleepiness 

Sleep Apnea 



Consequences: Mortality 

Marshall et al. Sleep 2008; 31:1079-1085 Young et al. Sleep 2008; 31:1071-1078 

Busselton, Australia Wisconsin Cohort 

RDI > 15 

RDI < 5 

RDI 5-15 

Years of follow-up 



CLINICAL ASPECTS OF OBSTRUCTIVE SLEEP 
APNEA 

 

 Obstructive sleep apnea is a risk factor for 
 cardiovascular disease and stroke. 

 
 Culebras A. Overview of sleep and stroke. In: Culebras A, editor. 

Sleep, stroke and cardiovascular disease. Cambridge University 
Press, 2013, p 1. 

 



RISK OF STROKE AND OTHER 
CONDITIONS IN SLEEP APNEA 
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OSA and Stroke 
• Increasing sleep apnea severity is associated with greater 

stroke risk. 

• Patients with severe sleep apnea have three- to fourfold 
increased odds of stroke. 

Bassetti CL et al., Stroke 2006; 37: 967–972. 
Yaggi HK et al., N Engl J Med 2005;353: 2034–2041. 

Redline S et al., Am J Respir Crit Care Med 2010; 182: 269–277. 



OSA and Stroke 
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Consequences: Cardiovascular 

• Cerebrovascular disease 

• Systemic hypertension 

• Cardiac arrhythmias 

• Cardiovascular disease  

– Myocardial ischemia 

– Congestive heart failure 

 



SLEEP APNEA AND ATRIAL FIBRILLATION 

• SA is more prevalent in patients with AF than in high-
risk patients with multiple other cardiovascular 
diseases (49% versus 32%, P=0.0004).  
– Gami AS et al. Circulation. 2004;110:364 

 

• SA is more frequent in patients with permanent atrial 
fibrillation than in age-matched community dwelling 
subjects (81.6% SA versus 60% control, p=0.03)  
– Braga B et al. Sleep Med. 2009;10:212 

 

 



SLEEP APNEA AND ATRIAL FIBRILLATION 

• Obesity and the magnitude of nocturnal 
oxygen desaturation are independent risk 
factors for AF in individuals <65 years of age. 

  Gami AS. Sleep apnea and atrial fibrillation. In: Culebras A, editor. 
 Sleep, stroke and cardiovascular disease. Cambridge University 
 Press, 2013, p 81. 

• OSA is a univariate predictor of AF [hazard 
ratio 2.18, (95% CI, 1.34 to 3.54)] 

Gami AS. J Am Coll Cardiol. 2007;49:565 

 

 

 

 



Gami AS et al. J Am Coll Cardiol. 2007;49:565-71. 

AF in OSAS  



OSA and Atrial Fibrillation 
• Atrial fibrillation is more common in 
subjects with sleep-disordered 
breathing : 4.8 versus 0.9% (p = 0.003). 
• Compared with those without sleep-
disordered breathing and adjusting for 
age, sex, body mass index, and 
prevalent coronary heart disease, 
individuals with sleep-disordered 
breathing had four times the odds of 
atrial fibrillation 

Mehra R et al., Am J Respir Crit Care Med 2006;173:910–916 



Prevalence OSAS  

 

Gonzaga C et al., J Hum Hypertens 2015;29:705–712. 



 



OSA and arterial hypertension 
• OSA is well established as a risk factor for 

hypertension, especially in the elderly population. 
• Wisconsin Sleep Cohort Study : the risk of developing 

hypertension was strongly related to the underlying 
severity of OSA 

Peppard PE et al., N Engl J Med 2000; 342: 1378–1384. 



OSA and metabolic disorders 
• OSA and obesity commonly coexist and share multiple 

patho-physiological mechanisms and complications 
including glucose metabolism disturbance, 
dyslipidemia and systemic inflammation. 

• The relationship between OSA and dyslipidemia 
remains controversial. 

• It is not yet definitely concluded whether the reduced 
sleep time could be considered a risk factor for death, 
although the relationship between the reduced sleep 
time and metabolic and/or inflammatory disorders is 
increasingly well established. 

Togeiro SM et al., Obesity (Silver Spring) 2013; 21: 847–851. 
Ip MS et al.,  Am J Respir Crit Care Med 2002;165: 670–676. 



OSA and metabolic disorders 
• The Sleep AHEAD study revealed a high prevalence of 

OSA in obese diabetic patients, that is, 86,6% of 
analyzed subjects.  

 

 

 

 

 

 

Foster GD et al., Diabetes Care 2009; 32: 1017–1019. 

• The Sleep Heart Health Study showed that hypoxemia-
related sleep disorder was an independent factor for 
development of insulin resistance and glucose 
intolerance in the studied population.  

 

 

 
Punjabi NM et al., Am J Epidemiol 2004; 160: 521–530. 



OSA and coronary atherosclerosis 
• OSA patients exhibit metabolic, endothelial and neurohumoral 

disturbances triggered primarily by intermittent hypoxia, resulting 
in sympathetic overstimulation. 

Association between chronic CAD and OSA 

Sorajja D et al., Chest 2008; 133: 927–933. 



OSA and Heart Failure 
• OSA is present in 10–35% (probably underestimated) of 

patients with heart failure leading to increased nocturnal 
sympathetic activation with consequent elevation of blood 
pressure, which contributes to left ventricular dysfunction 
and especially left ventricular hypertrophy. 

Wang H et al., J Am Coll Cardiol 2007; 49: 1625–1631. 



OSA and bradycardias  

Ann Thorac Med. 2010 Jan-Mar; 5(1): 10–17 



Can CPAP reverse bradyarrhythmias in 
patients with OSA? 

Clinical Medicine Insights: Therapeutics, 2017 Vol9: 1–10 

Harbison J et al., Chest. 2000 Sep;118(3):591-5 

Further studies are needed! 



Treatment of OSAS 

• Behavioral changes:  
– avoiding alcohol, caffeine before sleep 

– increased physical activity  

– Avoiding naps at unusual hours 

– discontinuation of sedating drugs  

– obesity control 

– postural changes 

 

The gold-standard treatment of OSA is continuous 
positive airway pressure (CPAP) 



Behavioral Interventions 

• Encourage patients to: 

– Lose weight 

– Avoid alcohol and sedatives 

– Avoid sleep deprivation 

– Avoid supine sleep position 

– Stop smoking 



Weight Loss and Sleep Apnea 
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Sleep-Position Training 



Cardiovascular effects of CPAP in 
patients with OSAS 

• ↓systemic hypertension 

• ↑LV systolic and diastolic function 

• ↓LV end-diastolic diameter 

• ↓pulmonary hypertension 

Kaneko Y et al., NEJM 2003;348:1233-41 
Arias MA et al., Eur Heart J 2006;27:110613 

Parra O et al., J Sleep Res 2015;24:47-53 



Beneficial of treatment with CPAP 

Kanagala R et al., Circulation. 2003;107:2589-2594 



 

OSAS E DIAGNOSTICA  

DEVICES IMPIANTABILI 



Pts 265 

Optimal cutoff of the “RDI value” to 
identify severe Sleep Apnea: 

31 events/h 
  AUC  0.77 (95% CI  

[0.70 – 0.83], P<0.001)  

Sensitivity: 87% (95% CI 72%-96%)  
Specificity: 56% (95% CI 48%-66%) 

D’Onofrio A et al., Heart Rhythm. 2018 Feb;15(2):211-217 



Mazza A et al., Europace 2017 Dec 1;19(12):1937-1943 

Pts 160 



GREAT INTEREST !! 
• OSA is a very common disease and it’s often 

underdiagnosed 

• There is evidence of a positive relationship between 
OSAS and hypertension, CAD, AF, stroke and HF 

• Definitive diagnosis of OSA requires a 
polysomnography 

• The gold-standard treatment is continuous positive 
airway pressure (CPAP) 

• CPAP therapy might reduce MACE and stroke among 
subjects with CPAP time exceeding 4 h/night 

• Advanced PM algorithms are a promising tools to 
identify OSA outside the clinic or at home 
 

 


