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Editorial on the Research Topic

The Complex Interaction Between Biological, Metabolic and Neurologic Dysregulation in
Obstructive Sleep Apnea

Obstructive sleep apnea (OSA) is a prevalent chronic disorder characterized by repetitive apneas
and hypopneas during sleep, leading to intermittent hypoxia (IH) and recurrent arousals from
sleep, leading to sleep fragmentation and reduced sleep efficiency (1). Accumulated evidence
suggests that OSA—and the underlying biological, metabolic, and neurologic dysregulation—is
closely associated with cardiometabolic disorders, neurocognitive dysfunction, and chronic mental
diseases (2-4) (Figure 1). In this Research Topic we aimed to further evaluate symptoms and
specific characteristics of OSA patients and their possible interactions in the progression to different
disease states in each individual.

In a nationwide, stratified, epidemiological survey in Cyprus (n = 4,118), Frangopoulos et al.
demonstrated that 155/264 randomly selected adults that underwent a type III sleep study, had
an Apnea/Hypopnea Index (AHI) > 5. These newly diagnosed OSA patients were categorized
as symptomatic or asymptomatic, according to the Epworth Sleepiness Scale (ESS) and/or the
Athens Insomnia Scale (AIS). The two groups did not differ in terms of OSA severity and
in cardiometabolic comorbidities; however, symptomatic patients expressed more often both
depression and anxiety when compared to asymptomatic patients, because of a poorer subjective
sleep quality.

In another cross-sectional study of working adults in Kuwait (n = 651), Al-Qattan et al.
estimated that 20% of participants were at high risk for OSA, according to the Berlin Questionnaire.
The risk factors associated with elevated OSA probability were older age, obesity, lower educational
level, current smoking status, no physical activity, increased television viewing, increased working
hours, and short sleep duration. Individuals at high risk for OSA suffered more often than those at
low risk from arterial hypertension, diabetes mellitus, insomnia, and depression.

Mohammadi et al. revealed that moderate/severe OSA was associated with a significantly
lower spindle density in N3 and a shorter spindle duration in N2, whereas mild OSA showed
no significant adverse effect on sleep spindle characteristics. Sleep spindles are associated with
cognitive, emotional, and social processes and lower sleep spindle activity can be responsible for
the deterioration of memory and cognition in OSA.
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FIGURE 1 | The vicious cycle between biological, metabolic, and neurologic
dysregulation in OSA.

Feng et al. evaluated the associations between objective sleep
parameters derived via polysomnography (PSG) and metabolic
indices. Although the observed associations were weak, both
sleep structure and sleep duration affected the metabolic status
of the participants. Specifically, the microarousal index (MAI)—
an indicator of sleep fragmentation—significantly correlated
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with glucose levels and lipids metabolism, independently of
respiratory indices during sleep.

Finally, Qin et al. reviewed the data about heart rate variability
(HRV), as a reliable and non-invasive measure of neuro-cardiac
autonomic regulatory mechanisms in different aspects of OSA.
Altered HRV features can be good predictors of cardiovascular
morbidity and mortality in OSA.

The major challenge in studying OSA is that the disease is
heterogeneous and multifactorial. The clinical OSA phenotypes
can vary in symptoms; sleepy vs. insomniac vs. asymptomatic
patient. Also, the underlying pathophysiological phenotypes
of OSA can be anatomical or non-anatomical, like functional
impairment of pharyngeal dilator muscles during sleep, low
respiratory arousal threshold and increased propensity for
awakenings, or respiratory control instability because of the high
loop gain mechanism. However, behind OSA and apnea-related
parameters (AHI, average saturation of hemoglobin with oxygen
as measured by pulse oximetry [SpO.], and percentage of sleep
time with SpO, < 90%, t < 90), there is always a common
denominator, the sleep process, that affects clinical picture and
comorbidity. In all valuable contributions in this Research Topic,
subjective or objective disturbed sleep was mainly associated with
symptoms of anxiety and depression, neurocognitive defects, and
cardiometabolic dysregulation.

The vicious cycle between biological, metabolic, and
neurologic dysregulation in OSA still not clear and more studies
are needed to be conducted to better ascertain these relationships.
Future studies should extensively focus on sleep, in terms of
quality, duration, circadian rhythms and architecture—both in
OSA patients and in general population—to better clarify these
complicated underlying pathophysiological mechanisms.
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