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Introduction

Obstructive sleep apnea significantly increases the risk for various cardiovascu-
lar diseases, including hypertension, coronary artery disease, heart failure, and
arrhythmias. The connection is rooted in intermittent hypoxia, sympathetic activa-
tion, and systemic inflammation triggered by sleep apnea. Effectively managing
sleep apnea with therapies like CPAP can substantially reduce these cardiovascu-
lar risks and improve patient outcomes.[1]

Obstructive sleep apnea is strongly linked to increased oxidative stress, which con-
tributes significantly to its associated comorbidities, including cardiovascular and
metabolic disorders. This review explores the mechanisms by which intermittent
hypoxia in sleep apnea generates reactive oxygen species and discusses poten-
tial therapeutic strategies targeting oxidative stress pathways to mitigate these
adverse health effects.[3]

Neurocognitive function is also significantly impacted by obstructive sleep apnea,
leading to impairments in attention, memory, executive function, and overall cog-
nitive processing. The chronic intermittent hypoxia and sleep fragmentation char-
acteristic of Obstructive Sleep Apnea (OSA) contribute to brain structural and func-
tional changes. Effective treatment of OSA can mitigate these cognitive deficits
and improve quality of life.[9]

Recognizing its widespread impact, obstructive sleep apnea affects a signifi-
cant portion of the global population, leading to substantial health and economic
burdens. This comprehensive analysis provides estimates of global prevalence
and highlights the indirect costs associated with reduced productivity, increased
healthcare utilization, and traffic accidents. The need for greater awareness and
accessible diagnostic and treatment strategies is clear.[10]

Oral appliance therapy serves as an effective alternative treatment for obstructive
sleep apnea and snoring, particularly for patients who cannot tolerate or prefer
not to use CPAP. This updated guideline provides detailed recommendations for
patient selection, device titration, and long-term management, emphasizing per-
sonalized care to achieve optimal therapeutic results.[2]

Adherence to CPAP therapy remains a critical challenge in managing obstructive
sleep apnea. This comprehensive systematic review and meta-analysis assess
the factors influencing CPAP adherence and the effectiveness of various interven-
tions to improve it. Understanding these drivers is key to developing more effective
strategies that help patients consistently use their therapy, leading to better health
outcomes.[5]

Surgical interventions offer viable treatment options for carefully selected patients
with obstructive sleep apnea, especially those who cannot tolerate or benefit suffi-
ciently from CPAP therapy. This review explores various surgical techniques, from

multilevel airway surgery to hypoglossal nerve stimulation, highlighting their effi-
cacy and considerations for patient selection to achieve personalized and effective
outcomes.[6]

Understanding the fundamental mechanisms driving obstructive sleep apnea is
paving the way for innovative treatments beyond traditional CPAP and surgery.
This review highlights emerging therapeutic strategies, including pharmacologi-
cal interventions targeting airway dilator muscle activity, sleep-state dependent is-
sues, and arousal responses, offering new hope for patients with limited options.[8]

Sleep apnea in women often presents with distinct pathophysiological character-
istics and clinical symptoms compared to men. Women may experience more
subtle symptoms like fatigue and insomnia, leading to underdiagnosis. Recogniz-
ing these sex differences is crucial for accurate diagnosis and tailored treatment
approaches, improving health outcomes for female patients.[4]

Diagnosing andmanaging obstructive sleep apnea in children requires specialized
approaches due to unique anatomical and physiological differences. This guide-
line provides updated recommendations, emphasizing the importance of early
detection and tailored treatments, including adenotonsillectomy, to prevent long-
term developmental, cognitive, and cardiovascular complications in pediatric pa-
tients.[7]

Description

Obstructive sleep apnea (OSA) poses a significant health risk, notably increas-
ing the likelihood of various cardiovascular diseases such as hypertension, coro-
nary artery disease, heart failure, and arrhythmias. This link stems from inter-
mittent hypoxia, sympathetic activation, and systemic inflammation characteristic
of sleep apnea. Beyond cardiovascular concerns, OSA also strongly connects to
increased oxidative stress, which contributes substantially to comorbidities like
metabolic disorders. The intermittent hypoxia in sleep apnea generates reactive
oxygen species, and understanding these mechanisms informs potential thera-
peutic strategies aimed at mitigating adverse health effects. Moreover, OSA sig-
nificantly impairs neurocognitive functions, affecting attention, memory, executive
function, and overall cognitive processing due to chronic intermittent hypoxia and
sleep fragmentation, which induce brain structural and functional changes. Ef-
fective treatment for OSA can help alleviate these cognitive deficits and enhance
quality of life [1, 3, 9].

Globally, obstructive sleep apnea impacts a substantial portion of the population,
leading to considerable health and economic burdens. Analyses estimating global
prevalence reveal significant indirect costs tied to reduced productivity, increased
healthcare utilization, and traffic accidents. The extensive reach of this condition
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underscores a critical need for greater public awareness, alongside more accessi-
ble diagnostic and treatment strategies [10].

Therapeutic options for OSA vary, including oral appliance therapy, which stands
as an effective alternative to CPAP for patients who cannot tolerate or prefer not
to use it. Guidelines offer detailed recommendations for patient selection, de-
vice titration, and long-term management, emphasizing personalized care for op-
timal results. Despite its effectiveness, adherence to CPAP therapy remains a
major challenge in managing OSA. Systematic reviews and meta-analyses as-
sess factors influencing CPAP adherence and the efficacy of various interven-
tions designed to improve it. Identifying these drivers is essential for developing
more effective strategies that enable consistent therapy use and better health out-
comes. For carefully selected patients who cannot tolerate or sufficiently benefit
from CPAP, surgical interventions provide viable alternatives. A range of surgical
techniques, from multilevel airway surgery to hypoglossal nerve stimulation, are
explored, with considerations for patient selection crucial for achieving personal-
ized and effective outcomes [2, 5, 6].

What this really means is, new insights into the fundamental mechanisms of OSA
are paving the way for innovative treatments beyond traditional CPAP and surgery.
Emerging therapeutic strategies include pharmacological interventions that target
airway dilator muscle activity, address sleep-state dependent issues, andmodulate
arousal responses. These advancements offer new hope, especially for patients
with limited options [8].

It is also important to consider specific populations. Sleep apnea in women often
manifests with distinct pathophysiological characteristics and clinical symptoms
compared to men. Women might experience more subtle symptoms like fatigue
and insomnia, which often leads to underdiagnosis. Recognizing these sex dif-
ferences is vital for accurate diagnosis and tailored treatment plans, ultimately
improving health outcomes for female patients. Similarly, diagnosing and man-
aging OSA in children requires specialized approaches due to unique anatomical
and physiological differences. Updated guidelines emphasize early detection and
customized treatments, such as adenotonsillectomy, to prevent long-term devel-
opmental, cognitive, and cardiovascular complications in pediatric patients [4, 7].

Conclusion

Obstructive sleep apnea (OSA) is a prevalent condition impacting global health
and economy. It significantly raises the risk of various cardiovascular diseases,
including hypertension and heart failure, through intermittent hypoxia and inflam-
mation. OSA also contributes to increased oxidative stress and leads to substantial
neurocognitive impairments, affecting memory and executive function. Effective
management of OSA can mitigate these risks and improve quality of life. Treat-
ment options range from standard therapies like CPAP and oral appliance ther-
apy to surgical interventions. Adherence to CPAP therapy remains a critical chal-
lenge, with ongoing efforts to improve patient compliance. There are also emerging
pharmacological treatments targeting underlying mechanisms. Specific consider-
ations are crucial for diverse patient populations; for example, OSA in women often
presents with subtle symptoms, leading to underdiagnosis, while pediatric OSA re-
quires specialized diagnostic and management approaches, including adenoton-

sillectomy. Addressing the broad impact of OSA necessitates greater awareness
and accessible diagnostic and treatment strategies.
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