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Objectives

• Review the epidemiology and pathophysiology of obstructive sleep apnea (OSA)

• Review the literature regarding OSA and cardiovascular disease (CVD)
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https://www.centralavedentalny.com
/blog/what-is-obstructive-sleep-
apnea
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Poothrikovil et al
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Epidemiology

• Sleep disordered breathing (SDB) is underrecognized throughout the world
• 22 million Americans are estimated to have sleep apnea
• 80% of cases with moderate to severe obstructive sleep apnea are 

undiagnosed

• Lancet Resp Medicine, Zhang et al (Aug 2025)
• Global burden of obstructive sleep apnea will significantly increase over 

the next 3 decades
• Prevalence of OSA will increase from 34.3% to 46.2% in the next 30 years 

(total case volume of 76.6 million cases)

 



OSA and CVD

• OSA is independently associated with 
• HTN
• Stroke
• CAD
• HF
• Atrial fibrillation

• Metabolic disorders
• T2DM
• Obesity
• NAFLD



OSA and CVD

Initiation of CPAP (no 
change in BP)

4 weeks of CPAP: 
reduction in BP



OSA and CVD



OSA and Mortality

Increase in mortality with 
severe OSA begins 10-15 
years after diagnosis



OSA and CVD

Increase in CV events 
(fatal and non fatal) with 
untreated severe OSA



Intermittent Hypoxia

• Intermittent hypoxia (IH) is the main mechanism associated with cardiovascular 
and metabolic complications of OSA

• Primarily studied in animal models mimicking the repetitive oxygen desaturation 
cycle seen in OSA
• intima-media thickness increased in the aorta after exposure to IH 
• generates atrial remodeling and arrythmias
• responsible for increase in myocardial sensitivity to ischemia/reperfusion
• induces remodeling (hypertrophy, apoptosis and fibrosis) as well as 

contractile dysfunction –> leading to heart failure



Sympathetic activation

• During sleep, parasympathetic system predominates

• Patients with OSA have an increase in circulating or urinary catecholamines that 
directly correlates with AHI

• 1-2 weeks of IH showed signs of increased sympathetic activation (decrease in 
baroreflex sensitivity)

• Cortical arousals without hypoxia also cause sympathetic activation



Treatment of OSA and CV risk

• 4 major RCT’s evaluating the effect of CPAP as a treatment for OSA in regards to 
cardiovascular risk
• Barbe et. al (primary prevention, no prior CV event)
• RICCADSA
• SAVE
• ISAAC

• All 4 failed to demonstrate a reduction in cardiovascular outcomes with the use 
of PAP in patients with OSA for either primary or secondary prevention of CVD

• Applying these RCT’s to all patients with OSA is highly flawed



Limitations of RCTs 

• Limited PAP adherence 
• Average of 3-5 hours per night across all 4 trials
• Post hoc analysis demonstrating benefit in those who are more adherent to 

PAP may be confounded by “healthy user” effect

• Each of these trials were performed in ”non-sleepy” patients
• CPAP has previously been established to improve daytime sleepiness and 

has shown a reduction in car/workplace accidents 
• Would be unethical to withhold CPAP in a patient with OSA who exhibits 

excessive daytime sleepiness
• Non-sleepy patients are less adherent to PAP



Limitations of RCTs 

• PAP for primary prevention 
• Short term follow up in Barbe et al (4 years) probably underestimates the 

benefit of CPAP

• PAP for secondary prevention
• Effect of PAP likely outweighed by the benefits of other CV therapies such 

as antihypertensives, statins, etc.

• OSA is a heterogenous disease 
• Patient with AHI of 15, daytime sleepiness and significant nighttime 

hypoxemia is at much greater CVD risk than patient with AHI of 15, no 
hypoxemia and not sleepy



Limitations of RCTs 

• Recruitment
• Patients were recruited from non-sleep clinic settings
• Racial and ethnic inclusion not representative of US population
• Limited inclusion of women

• Despite the lack of “gold standard” RCT’s demonstrating benefit of CPAP on CV 
risk reduction, observational studies, systematic reviews and meta-analyses 
continue to elucidate which patients may benefit most from CPAP usage
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Beyond the AHI: Precision Medicine

• Comorbidity clusters

• Anatomical variants
• Absence of complete concentric collapse

• PSG clusters
• Hypoxemia
• Arousals

• “Symptom based” clusters
• Excessively sleepy
• Disturbed sleep (maintenance insomnia)
• Minimally symptomatic



Cluster A



Cluster B



Cluster C



Cluster D



Cluster E



Cluster F



Where do we go from here?

• Early diagnosis

• Reframing the use of CPAP as “primary prevention” for CVD due to OSA

• Further studies to determine which “phenotypic clusters” of OSA benefit the 
most from CPAP

• Inpatient sleep medicine



Clinical Pearls in Cardiology

• Heart failure patients with severe sleep disordered breathing do not exhibit 
classical daytime sleepiness
• Redeker et al (SLEEP 2010)

• Daytime sleepiness and severity of nocturnal hypoxemia are probably more 
important than the AHI

• PAP for primary prevention is probably more useful than secondary prevention
• Identify and treat prior to the onset of CAD, CHF, afib

• Nasal interface is preferred over full facemask for PAP use
• Don’t give up on them! Try a different mask, daytime sensitization
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