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Abstract

Obstructive Sleep Apnea (OSA) is a complex sleep disorder syndrome characterized by recurrent upper airway collapse, interrupted
ventilation, and intermittent hypoxia during sleep. Recent studies indicate that OSA is not a single disease but a heterogeneous
syndrome with multiple clinical and pathophysiological features. Patients with different phenotypes exhibit significant variations
in symptom presentation, metabolic status, and cardiovascular complication risks, which imposes higher demands on clinical risk
assessment and precision intervention. This study explores precision treatment strategies based on phenotypic classification by
analyzing clinical characteristics and cardiovascular metabolic risk differences among OSA phenotypes. The results demonstrate
that patients with obesity, respiratory control disorder, and hyper-sympathetic OSA show distinct risks in metabolic syndrome,
atherosclerosis, and insulin resistance. The integration of phenotypic identification with multi-dimensional biomarkers significantly
enhances personalized intervention effectiveness, providing scientific evidence for stratified management and precision treatment of
OSA.
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