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Introduction

Sleep-related breathing disorders (SRBDs), particularly obstructive sleep apnea
(OSA), are significantly associated with an elevated risk of cardiovascular dis-
eases. These conditions contribute to a range of serious cardiovascular com-
plications, including hypertension, coronary artery disease, heart failure, and ar-
rhythmias. The underlying mechanisms involve intermittent hypoxia, persistent
activation of the sympathetic nervous system, and the promotion of systemic in-
flammation. Effective management of SRBDs, often initiated through continuous
positive airway pressure (CPAP) therapy, demonstrates a clear potential to miti-
gate these heightened cardiovascular risks [1]. The intricate relationship between
sleep apnea and hypertension is notably significant, with OSA frequently identi-
fied as a common secondary cause of resistant hypertension. The apneic events
observed during sleep trigger acute surges in blood pressure, primarily due to
heightened sympathetic overactivity and the development of endothelial dysfunc-
tion. Crucially, treating OSA with CPAP therapy has been consistently shown to
be effective in reducing blood pressure levels, especially in patients who exhibit
resistance to conventional antihypertensive treatments [2]. The spectrum of car-
diac manifestations associated with obstructive sleep apnea is notably diverse,
encompassing a range of serious conditions. These include the development of
left ventricular hypertrophy, impaired diastolic function, pulmonary hypertension,
and a statistically increased incidence of both myocardial infarction and stroke.
These detrimental complications primarily arise from the recurrent episodes of oxy-
gen desaturation and hypercapnia characteristic of OSA, which collectively lead
to increased oxidative stress and chronic inflammation within the cardiovascular
system [3]. Atrial fibrillation is a cardiac arrhythmia that is frequently observed in
individuals diagnosed with sleep apnea. Emerging evidence suggests that OSA
may play a substantial role in both the initiation and the ongoing maintenance of
this arrhythmia. The increased atrial stretch and elevated atrial pressure com-
monly associated with OSA, combined with significant autonomic dysregulation,
can collectively promote the development and persistence of these abnormal heart
rhythms [4]. Continuous positive airway pressure (CPAP) therapy stands as the
cornerstone for the effective management of OSA and has demonstrably shown
significant benefits in reducing the incidence of cardiovascular events. Numer-
ous studies have documented that CPAP therapy can lead to improvements in en-
dothelial function, a notable reduction in sympathetic nervous system activity, and
alowering of blood pressure, thereby effectively mitigating the overall cardiovascu-
lar risk in patients diagnosed with OSA [5]. The critical role of intermittent hypoxia
in the pathogenesis of cardiovascular disease associated with sleep apnea can-
not be overstated. This recurring and cyclical lack of adequate oxygenation during
sleep triggers a complex cascade of inflammatory and oxidative stress pathways.
These pathways are instrumental in damaging the vascular endothelium, a critical
component of cardiovascular health, and actively promoting the development and
progression of atherosclerosis [6]. While obstructive sleep apnea receives con-
siderable attention, central sleep apnea (CSA) also carries significant and often

underappreciated cardiovascular implications. This is particularly evident in pa-
tient populations already suffering from heart failure. CSA can exacerbate existing
cardiac dysfunction and profoundly influence the effectiveness of various treatment
strategies, underscoring the critical need for its prompt recognition and compre-
hensive management [7]. The metabolic consequences stemming from sleep ap-
nea, including the development of insulin resistance and dyslipidemia, represent
additional significant factors that contribute to the markedly elevated cardiovascu-
lar risk observed in affected individuals. These metabolic disturbances, which are
often intricately linked to the inflammatory and oxidative stress pathways activated
by SRBDs, are independently recognized as substantial risk factors for the devel-
opment and progression of atherosclerosis [8]. The relationship between sleep
duration and overall cardiovascular health also holds considerable relevance in
this context. Both excessively short and excessively long sleep durations, condi-
tions often associated with various sleep disorders, can exert a detrimental impact
on cardiovascular health. This negative influence can occur either independently
or in conjunction with other breathing disturbances related to sleep [9]. Future re-
search endeavors should be strategically directed towards the development and
implementation of personalized treatment approaches for sleep-related breathing
disorders and their associated cardiovascular sequelae. This forward-looking per-
spective includes a dedicated exploration of novel therapeutic targets and a deeper
understanding of the complex, multifactorial interplay between sleep, respiration,
and cardiovascular function across a diverse array of patient populations [10].

Description

Sleep-related breathing disorders (SRBDs), with a particular focus on obstructive
sleep apnea (OSA), are strongly implicated in the increased incidence of cardio-
vascular diseases. OSA is a significant contributing factor to hypertension, coro-
nary artery disease, heart failure, and arrhythmias. These adverse cardiovascu-
lar outcomes are mediated through physiological mechanisms such as intermit-
tent hypoxia, heightened sympathetic nervous system activation, and chronic sys-
temic inflammation. Consequently, the effective management of SRBDs, most
commonly achieved through continuous positive airway pressure (CPAP) therapy,
plays a vital role in attenuating these associated cardiovascular risks [1]. The inter-
action between sleep apnea and hypertension is profoundly significant, with OSA
frequently identified as a primary driver of resistant hypertension. Apneic episodes
during sleep precipitate abrupt elevations in blood pressure due to excessive sym-
pathetic nervous system activity and the compromised function of the endothelium.
Importantly, the application of CPAP therapy for OSA has demonstrated efficacy
in lowering blood pressure, particularly in individuals with resistant hypertension
[2]. The cardiovascular manifestations of obstructive sleep apnea are multifaceted
and include several critical conditions. These encompass the development of left
ventricular hypertrophy, impaired diastolic function of the heart, pulmonary hyper-
tension, and an elevated risk of myocardial infarction and stroke. The underlying
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pathology is rooted in the recurrent episodes of oxygen deprivation and elevated
carbon dioxide levels characteristic of OSA, which collectively induce oxidative
stress and inflammation within the cardiovascular system [3]. Atrial fibrillation is
a common finding in patients diagnosed with sleep apnea, and OSA is believed
to contribute to its onset and persistence. The mechanical stress on the atria and
the increased atrial pressure induced by OSA, coupled with disruptions in auto-
nomic regulation, can create an environment conducive to the development of
arrhythmias [4]. Continuous positive airway_airway pressure (CPAP) therapy is
the established primary treatment for OSA and has consistently shown benefits
in reducing the occurrence of cardiovascular events. Evidence from clinical stud-
ies indicates that CPAP can improve endothelial function, diminish sympathetic
nervous system activity, and lower blood pressure, thereby effectively reducing
cardiovascular risk in patients with OSA [5]. The pathogenic role of intermittent
hypoxia in the development of cardiovascular disease in sleep apnea is a crucial
area of understanding. This repeated reduction in oxygen levels initiates a series
of inflammatory responses and oxidative stress pathways that ultimately result in
damage to the vascular endothelium and promote the atherosclerotic process [6].
Central sleep apnea (CSA) also presents significant cardiovascular risks, particu-
larly in individuals with pre-existing heart failure. CSA can worsen cardiac dysfunc-
tion and influence the patient’s response to treatment, highlighting the necessity
for its identification and appropriate management strategies [7]. Furthermore, the
metabolic derangements associated with sleep apnea, such as insulin resistance
and dyslipidemia, contribute substantially to the elevated cardiovascular risk pro-
file. These metabolic abnormalities, often exacerbated by the inflammatory and
oxidative stress responses triggered by SRBDs, are independent contributors to
the development of atherosclerosis [8]. The duration of sleep is another critical
factor influencing cardiovascular health. Both insufficient and excessive sleep du-
rations, which can be indicative of underlying sleep disorders, are associated with
negative cardiovascular outcomes, either independently or in concert with breath-
ing disturbances during sleep [9]. Future research directions should prioritize the
development of personalized therapeutic strategies for sleep-related breathing dis-
orders and their cardiovascular consequences. This includes investigating novel
treatment targets and elucidating the intricate relationships between sleep pat-
terns, respiratory function, and cardiovascular health across diverse patient popu-
lations [10].

Conclusion

Sleep-related breathing disorders, particularly obstructive sleep apnea (OSA), are
strongly linked to an increased risk of cardiovascular diseases like hypertension,
coronary artery disease, heart failure, and arrhythmias. These risks are mediated
by factors such as intermittent hypoxia, sympathetic nervous system activation,
and inflammation. Effective management, often with CPAP therapy, can mitigate
these risks. OSA is a common cause of resistant hypertension, and CPAP treat-
ment can lower blood pressure. Cardiovascular complications of OSA include left
ventricular hypertrophy, diastolic dysfunction, pulmonary hypertension, myocardial
infarction, and stroke, stemming from oxygen desaturation and oxidative stress.
Atrial fibrillation is frequently observed in OSA patients, potentially due to atrial
stretch and autonomic dysregulation. CPAP therapy improves cardiovascular out-
comes by enhancing endothelial function and reducing sympathetic activity. In-
termittent hypoxia is a key driver of cardiovascular damage and atherosclerosis.
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Central sleep apnea also carries cardiovascular risks, especially in heart failure
patients. Metabolic consequences like insulin resistance and dyslipidemia further
elevate cardiovascular risk. Both short and long sleep durations can negatively
impact cardiovascular health. Personalized treatment approaches and further re-
search into the complex interplay of sleep, respiration, and cardiovascular function
are crucial for future management.
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