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Abstract       

Obstructive sleep apnea (OSA) is characterized by recurrent episodes of complete and partial obstruction of the upper 
airways, leading to intermittent hypoxemia, autonomic fluctuations, and sleep fragmentation. Approximately 34% and 17% of 
middle-aged men and women, respectively, meet the diagnostic criteria for OSA. Sleep disorders are common and underdiag-
nosed among middle-aged and older adults, and prevalence varies by race/ethnicity, gender, and degree of obesity. The preva-
lence of OSA reaches 40-80% in patients with arterial hypertension, heart failure, coronary heart disease, pulmonary hyper-
tension, atrial fibrillation and stroke. Despite its high prevalence in patients with heart disease and the vulnerability of cardiac 
patients to OSA-related stress and adverse cardiovascular outcomes, OSA is often unrecognized and untreated in cardiovas-
cular practice. We recommend screening for OSA in patients with resistant/poorly controlled hypertension, pulmonary hy-
pertension, and recurrent atrial fibrillation after cardioversion or ablation. In patients with New York Heart Association class 
II–IV heart failure and suspected sleep apnea or excessive daytime sleepiness, a formal sleep assessment is appropriate. In 
patients with tachybradia or ventricular tachycardia syndrome, or in survivors of sudden cardiac death who are suspected of 
having sleep apnea after a comprehensive sleep assessment, evaluation of sleep apnea should be considered. After a stroke, 
there is a clinical balance regarding screening and treatment. Patients with angina pectoris, myocardial infarction, arrhythmias, 
or related shocks from implanted cardioverter-defibrillators may especially often have comorbid sleep apnea.  

All patients with OSA should be considered for treatment, including behavior modification and weight loss as indicated. 
Continuous positive airway pressure should be offered to patients with severe OSA, while oral devices may be considered for 
patients with mild to moderate OSA or those who cannot tolerate continuous positive airway pressure. Follow-up sleep test-
ing should be performed to evaluate the effectiveness of treatment. (TCM-GMJ March 2023; 8 (1):P3-P6) 
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Introduction 
 
he pathophysiology of OSA is complex and 
multifactorial with many unrecognized and 
poorly understood aspects. In general, OSA  
results from an interaction between poor up-

per airway anatomy and sleep-related changes in airway 
function (1). Normal physiological phenomena associat-
ed with sleep affect the mechanics of breathing. These 
include, but are not limited to, reduced pharyngeal diam-
eter, decreased muscle activity, increased upper airway 
resistance, impaired respiratory load compensation, and 
a slight (5 mmHg) increase in arterial carbon dioxide. 
Other physiological endophenotypic factors include var-
iations in arousal threshold, loop amplification 
(indicative of ventilatory instability), and critical airway 
closure pressure. Morphological abnormalities are the 
most common contributing factors to upper airway ob-

T struction. Examples include retrognathia, enlargement 
of the tonsils, and enlargement of the soft tissues of the 
neck. Notably, jugular vein swelling in patients with de-
compensated HF may exacerbate OSAS in these pa-
tients by increasing pressure on their hypopharynx, es-
pecially in the supine position. 

 
Clinical manifestation 
 
OSA has been associated with a number of cardiovas-

cular complications, including hypertension, AF and 
other arrhythmias, HF, coronary heart disease, stroke, 
PH, metabolic syndrome, diabetes, and cardiovascular 
mortality. Notably, OSA is a condition with the poten-
tial for negative feedback whereby it worsens the condi-
tion, which in turn can worse OSA (eg, 
OSA→hypertension→worsening OSA). 

 
Heart failure 
 
OSA is common and associated with poor outcomes 

in patients with HF (2, 4, 11). Patients with HF are also 
at increased risk of central sleep apnea (CAS). The over-
all prevalence of sleep disturbances in patients with 
symptomatic HF ranges from 40% to 60%, with OSA 
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accounting for approximately one-third of cases (2, 3). 
Most studies in patients with HF reported approximately 
equal proportions of OSA and CSA. However, in a meta-
analysis of 2570 patients with heart failure with reduced 
ejection fraction and moderate to severe sleep apnea, CSA 
was the dominant phenotype in &gt;70% of cases (3). 

Sleep apnea is independently associated with an in-
creased risk of adverse outcomes, including progression of 
HF-related symptoms, hospitalization, and mortality. Pa-
tients without HF diagnosed with OSA have an increased 
subsequent risk of HF (4). Pressure drops and exacerba-
tion of systemic hypertension. 

Some patients, such as obese and heart failure patients 
with reduced ejection fraction, may have a mixed pattern 
of CSA and OSA. In these patients, carefully conducted 
and interpreted sleep studies are needed to make an accu-
rate diagnosis and determine the predominant pathophysi-
ology. Making the correct diagnosis is particularly im-
portant in HF patients with reduced ejection fraction, giv-
en the safety concerns associated with positive pressure 
therapy in these patients. Although adequate treatment of 
CSA in patients with HF remains unclear, new therapeutic 
approaches such as diaphragmatic stimulation and oxygen 
therapy are promising and are rapidly evolving. Results 
from two ongoing studies: ADVENT-HF (Effect of 
Adaptive Servoventilation [ASV] on Survival and Hospital-
ization in Heart Failure) and LOFT-HF (Effect of Low-
Flow Nocturnal Oxygen Therapy on Hospitalization and 
Mortality in Patients with Heart Failure). and central sleep 
apnea) is likely to report the benefits of adaptive servo 
ventilation and nocturnal oxygen therapy, respectively, for 
the treatment of HF and CSA. In the context of HF, the 
safety and efficacy of positive airway pressure (PAP) thera-
py differ between CSA-predominant and OSA patients. 
CPAP is only partially effective in 50% of patients with 
HF associated with residual central apnea. Literature on 
the effect of CPAP therapy on HF outcomes in patients 
with isolated or predominant OSA is limited. Although 
several small studies have reported benefits associated with 
CPAP, including improved left ventricular function, re-
duced sympathetic tone and myocardial oxygen consump-
tion, and lower rates of hospitalization and HF mortality, a 
meta-analysis of patients with OSAS found that CPAPhad 
no significant effect. either left ventricular ejection fraction 
or hospitalization rates (5). The 2017American Heart As-
sociation/American College of Cardiology guidelines iden-
tified CPAP as a possible reasonable treatment strategy 
(class IIb) to improve sleep quality and daytime sleepiness 
in patients with cardiovascular disease and SOA.(6, 18, 22). 

 
Hypertension 
 
OSA is common in hypertensive patients, of which 30% 

to 50% will have concomitant OSA.(7, 8). This is especial-
ly true in patients with resistant hypertension, among 
whom up to 80% may have OSA.(8). A risk factor for hy-
pertension and resistant hypertension, The effect of con-
tinuous positive airway pressure (CPAP) on blood pres-
sure (BP) reduction in hypertensive patients with OSA has 

been disappointing and inconsistent, with a meta-analysis 
showing a BP reduction between 2 and 3 mmHg. p.(9, 
11,17). 

Compliance with the CPAP regimen is associated with a 
more pronounced decrease in nocturnal BP. Even in pa-
tients with OSA  and resistant hypertension, 3-month 
treatment with CPAP (compared with no CPAP) resulted 
in a decrease in 24-hour systolic, mean, and diastolic BP by 
≈3 mm Hg. Art. with a significant correlation between 
hours of CPAP use and BP reduction. (10, 12). 

Notably, both OSAS and hypertension are common 
conditions with multifactorial causes and often coexist, 
although hypertension may not necessarily be due to OSA. 
Non-CPAP therapy may also be of value in patients with 
hypertension and OSA. In a meta-analysis of treatment 
with oral appliances (eg, soft palate lifts, tongue restraints, 
mandibular thrusters), BP reduction was similar to that 
seen in the meta-analysis of CPAP trials (2–3 mmHg). 
(11). Uvulopalatopharyngoplasty may be beneficial in se-
lected patients with significant BP reductions of 4–9 
mmHg. 6 and 24 months after surgery in a small random-
ized controlled trial.(12, 21). Spironolactone in a small ran-
domized controlled trial in patients with resistant hyper-
tension.(13, 15, 18). In a randomized validation study of 
60 patients with resistant hypertension and moderate to 
severe OSA, renal denervation significantly reduced office 
and ambulatory BP at 3 and 6 months post-procedure, 
with modest reduction in OSAS severity. (14, 15, 19). 

 
Atrial Fibrillation 
 
OSA is an independent risk factor for the development 

of AF in patients without other heart disease.(15, 19). 
OSA and AF share common risk factors, including obesi-
ty, age, male sex, hypertension, and HF, and are inde-
pendently associated with similar adverse outcomes, but it 
has not been conclusively proven that OSA  causes AF. 

There are several possible substrate and trigger mecha-
nisms for AF in patients with OSA. Acute episodes of ap-
nea lead to hypoxia and hypercapnia, changes in intratho-
racic pressure, increased sympathetic tone, and autonomic 
dysregulation. Chronic relapses and abrupt negative chang-
es in intrathoracic pressure can lead to structural and func-
tional atrial remodeling and cause atrial fibrosis with con-
nexin suppression and electrophysiological changes. in 
improving arrhythmia-free survival. (16, 17, 24). 

Numerous small and mostly retrospective observational 
studies have evaluated the ability of CPAP to reduce the 
burden of AF after ablation or cardioversion.(17, 23). De-
spite methodological problems and small sample sizes, 
these studies strongly support the notion that CPAP re-
duces the burden of AF. This is independent of the meth-
od of rhythm control, including antiarrhythmic drug thera-
py, DC cardioversion, or catheter ablation. In a cohort of 
10,132 patients with AF and OSA, patients treated with 
CPAP were less likely to develop permanent AF than 
those without CPAP.(18, 22, 26). 

Future treatment strategies for AF should take into ac-
count any comorbid sleep breathing disorders. Prospective 
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clinical trials are needed to confirm the effect of OSAS on 
the severity and outcomes of AF, clarify the benefits of 
treating OSA, and evaluate the need and cost-effectiveness 
of routine screening for OSA. 

 
Other Arrhythmias 
 
In addition to AF, OSA is associated with a spectrum of 

cardiac arrhythmias and sudden cardiac death. Long paus-
es and bradycardia are typical for patients with OSA. In 
one report, polysomnographic studies showed that 58% of 
patients with implanted pacemakers for sick sinus syn-
drome had not previously been diagnosed with sleep ap-
nea.(19, 20, 25). Overall, patients with OSAS experienced 
a reduction in cardiac arrhythmias when treated with 
CPAP.(20, 22, 27). 

An increased risk of sudden cardiac death has been re-
ported in patients with severe OSA. In a 15-year longitudi-
nal follow-up study of 10,071 adults, OSA predicted sud-
den cardiac death, with age &gt;60 years, mean nighttime 
oxygen saturation &lt;78%, and AHI &gt;20 (21, 27) being 
the best predictors.  

 
Coronary Artery Disease 
 
OSA itself increases the risk of coronary events. Repeti-

tive hypoxemia and reoxygenation caused by OSA can 
lead to oxidative stress and systemic inflammation, which 
contribute to the development of coronary atherosclerosis 
and acute myocardial infarction (MI). OSA has also been 
associated with coronary artery calcification, plaque insta-
bility, and plaque fragility, and was associated with a 2-fold 

increased risk of CV events or death. (22, 25). Mooe et 
al. (23, 27). showed that the severity of hypoxemia is a ma-
jor factor in determining ST-segment depression occurs 
during sleep, and in patients with OSA,  the onset of MI is 
more likely to occur at night. Patients with ST-segment 
elevation MI who also have OSA have a lower 18-month 
event-free survival.(24, 7, 8). OSA may be associated with 
an increased risk of serious adverse cardiovascular events 
after percutaneous coronary intervention. Whether CPAP 
reduces the risk of MI remains controversial. 

 
 
Metabolic Syndrome and Type 2 Diabetes 
 
OSA has been associated with a greater likelihood of the 

metabolic syndrome and type 2 diabetes, independently of 
adiposity level. (25, 27). Central adiposity is linked to the 
development of both OSA and the metabolic syndrome, 
with both sharing similar pathophysiological features (eg, 
systemic inflammation, endothelial dysfunction). (26, 15). 
In addition, intermittent hypoxia of adipose tissue, sympa-
thetic activation, induction of adipocytokines, and oxida-
tive stress may promote the development of metabolic risk 
factors. (26, 13). Although CPAP has been shown to lower 
BP and markers of sympathetic activation, it has not been 
demonstrated to affect lipid levels, glycemic control, or 
rates of metabolic syndrome or diabetes. 

Treatment 
 
CPAP: (Eligibility - OSA: The Centers for Medicare 

&amp; Medicaid Services cover CPAP on the basis of an 
AHI or REI ≥15 events per hour or AHI (or REI) ≥5 
with documented symptoms of excessive daytime sleepi-
ness, impaired cognition, mood disorders or insomnia, or 
documented comorbidities (ie, hypertension, ischemic 
heart disease, or history of stroke). Clinical trials have 
shown improvement in BP, improvement in subjective 
sleepiness or dozing propensity (ESS), and improvement 
in quality of life). Effectiveness - Clinical trials have shown 
improvement in BP, improvement in subjective sleepiness 
or dozing propensity (ESS), and improvement in quality of 
life. APAP; BPAP (Eligibility - Patients intolerant of 
CPAP pressure or who require additional ventilatory sup-
port); ASV (Eligibility - Treatment-emergent CSA in OSA 
in the absence of systolic HF (LVEF &lt;45%)); Lifestyle 
intervention/medical weight loss (Eligibility - Patients with 
snoring or documented OSA) Effectiveness- 10% weight 
loss reduces AHI by 26% Lifestyle interventions (diet, ex-
ercise, and the combination) improve OSA by similar de-
grees Antiobesity pharmacological therapy modestly im-
proves OSA symptoms and severity Daytime exercise rou-
tines can prevent rostral redistribution of fluid, resulting in 
modest improvements in AHI; Oral appliances: Alterna-
tive to CPAP for mild to moderate OSA or in patients 
who do not tolerate CPAP. (Effectiveness - Adherence 
overall greater than for CPAP Comparable improvement 
in sleepiness Improves 24-h ambulatory BP measures and 
markers of inflammation). Upper airway surgery. Neu-
rostimulation. Bariatric surgery. 

 

Conclusion 
 
Although OSA increases the risk of all-cause and cardi-

ovascular mortality, this condition is often underrecog-
nized and undertreated in cardiovascular practice. A 
strong association is present between OSA and numer-
ous cardiovascular conditions. We recommend screening 
for OSA in patients with resistant/poorly controlled hy-
pertension, PH, and recurrent AF after either cardiover-
sion or ablation. In patients with New York Heart Asso-
ciation class II to IV HF and suspicion of sleep-
disordered breathing or excessive daytime sleepiness, a 
formal sleep assessment is reasonable and needed to dis-
tinguish OSA from CSA. In patients with tachy-brady 
syndrome, those with ventricular tachycardia, or survi-
vors of sudden cardiac death in whom sleep apnea is sus-
pected after a comprehensive sleep assessment, evalua-
tion for sleep apnea should be considered. After stroke, 
clinical equipoise exists with respect to screening and 
treatment. Therefore, clinical trial enrollment should be 
offered when possible. Patients with nocturnally occur-
ring angina, MI, arrhythmias, or appropriate shocks from 
implanted cardioverter-defibrillators may be especially 
likely to have comorbid sleep apnea. All patients with 
OSA should be considered for treatment, including be-
havioral modifications and weight loss as indicated. 
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CPAP should be offered to patients with severe OSA, where-
as oral appliances can be considered for patients with mild to 
moderate OSA or for CPAP-intolerant patients. Follow-up 
sleep testing should be performed to assess the effectiveness 
of treatment. 
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