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Sleep Apnea and Metabolic Dysfunction(Metabolic Syndrome)
Kyoung Heo, M.D.

Department of Neurology, Yonsei University College of Medicine

The metabolic syndrome represents a clustering of several interrelated risk factors of metabolic origin that are thought to increase
cardiovascular risk. One metabolic abnormality that may underlie several clinical characteristics of the metabolic syndrome is insulin
resistance. The evidence that obstructive sleep apnea may independently lead to the development of both insulin resistance and individual
clinical components of the metabolic syndrome, has been accumulated. Continuous positive airway pressure treatment for sleep apnea
may be helpful for improvement of metabolic syndrome although the evidence is still insufficient. Intermittent hypoxemia and sleep
fragmentation in sleep apnea can trigger a cascade of pathophysiological events, including autonomic activation, alterations in
neuroendocrine function, and release of potent proinflammatory mediators such as tumor necrosis factor-a and interleukin-6. The converse
may also be true, in that metabolic abnormalities associated with the metabolic syndrome and insulin resistance may potentially exacerbate
sleep apnea and daytime sleepiness. The notion that sleep apnea exert detrimental metabolic effects may help explain the increasing
prevalence of the metabolic syndrome and insulin resistance in the general population, and may have important therapeutic implications

to combat the metabolic and cardiovascular disease.
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Figure 1. Adjusted mean value of the homeostasis model assessment
(HOMA) index as a function of the respiratory disturbance index (RDI)
for 12-month (n = 1,067) and 3-month (n = 405) time windows, Sleep
Heart Health Study, 1994-1999. Data were adjusted for age, gender,
smoking status, body mass index, waist circumference, and self-reported
sleep duration. Bars, standard error. From Punjabi et al, 2004.
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Figure 2. Adjusted mean value of the homeostasis model assessment (HOMA) index according to two different indices of sleep-related hypoxemia

(12-month time window; n =
Punjabi et al, 2004.

1,067), Sleep Heart Health Study, 1994-1999. *p = 0.04 and **p = 0.01 for comparisons with the first quartile. From
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Figure 3. Improvement in the insulin sensitivity index (ISI) at baseline,
2 days, and 3 months after onset of CPAP treatment in 31 patients.
The insulin sensitivity index is given in pmol/kg-min. From Harsch et
al, 2004.
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