Do patients with obstructive sleep apnea have an increased risk of COVID-19 complications?

Five succinct key points 
· Patients with obstructive sleep apnea (OSA) and lung disease have more prominent nocturnal hypoxemia. 
· Nocturnal hypoxemia in patients with impaired lung function with co-morbid OSA can enhance the possible mechanisms through which presence of OSA has been associated with adverse outcomes
· Hypoxemia-, sympathetic over-activation-, increased oxidative stress-, and systemic inflammation-related to OSA may exaggerate symptoms associated with COVID-19.
· It can be suggested that presence of OSA may plays a role in the severity of symptoms associated with COVID-19. 
· Further investigation in COVID-19 patients with previous diagnosis of OSA is warranted.

In December, 2019, China became the center of a mysterious pneumonia caused by a novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which was later nominated coronavirus disease 2019 (COVID-19). The clinical variety of COVID-19 is wide, from asymptomatic infection and mild upper respiratory tract infection to severe pneumonia with respiratory failure and even death. One of the serious features of COVID-19 is the lung injury progression, which can result in acute respiratory distress syndrome (ARDS) in amount of patients. ARDS usually progress late in the infection period and occur between 5 to 10 days after the onset of symptoms (1, 2). ARDS is a common cause of respiratory failure with high mortality rate. Because of inadequate treatment options once the condition progresses, the research paradigms are shifting to recognizing possible influencing conditions and carrying out of prevention strategies (3).

Obstructive sleep apnea (OSA) is a breathing disorder that described as repetitive complete or partial obstruction of upper airway during sleep, which result in episodes of apnea, hypopnea, and respiratory effort awakenings. OSA frequently results in hypoxemia, sleep fragmentation, and increased sympathetic activity accompanied by an increased risk of hypertension, diabetes mellitus, congestive heart failure, stroke, hypercoagulability, systemic inflammation, and oxidative stress. The prevalence of OSA with excessive daytime sleepiness is 6% (range, 3-18%) of men and in 4% (range, 1-17%) of women (4, 5). The underlying mechanisms causing the systemic dysfunction in patients with OSA are complex and the common agreement is that these harmful effects are related to the intermittent hypoxia (IH) (5). 
Several studies have demonstrated overexpression of Angiotensin Converting Enzyme 2 (ACE2) during IH (6-8). SARS-CoV-2 binds to the ACE2 through its spike protein and this binding permit the virus to enter cells in the oropharyngeal epithelia (2). Thus, considering that ACE2 overexpression might associate with the susceptibility to SARS‐CoV‐2, presence of OSA might predispose patients to the infection of SARS‐CoV‐2.
The pathogenesis of COVID-19 related to a cytokine storm with high plasma levels of pro-inflammatory cytokines including interleukin (IL)-2, IL-6, IL-7, IL-8 and IL-10, tumor necrosis factor (TNF- α), interferon gamma inducible protein (IP10), monocyte chemo attractant protein (MCP1), and macrophage inflammatory protein (MIP1A). The pro-inflammatory IL-6 acts as one of the main cytokines causing the inflammatory storm that can lead to more dysfunction in alveolar-capillary blood-gas exchange (8). It has been revealed that there is a significant association between elevated serum IL6 levels and mortality of patients with laboratory-confirmed COVID-19 infection (2, 8).
Accumulating evidences revealed the potential role of IH in exaggerated systemic inflammation, which results in OSA-related systemic dysfunction. IH is a strong pro‐inflammatory stimulator via activation of nuclear factor‐kappa B (NF‐κB), the main transcriptional activator of inflammatory responses that lead to release various pro‐inflammatory cytokines including TNF‐α, IL‐6, IL‐8 or MCP1 (9). 
It has been showed that impaired lung function is associated with an increased risk of adverse outcomes. This increased risk has been established not only in patients with known lung disease and related lung function impairment, but similarly in general population with a wide range of lung function and with no obvious respiratory disease. Patients with OSA and lung disease have more prominent nocturnal hypoxemia in comparison with patients with OSA or lung disease alone. More nocturnal hypoxemia in patients with impaired lung function with co-morbid OSA can enhance the possible mechanisms through which presence of OSA has been associated with adverse outcomes in these patients including sympathetic over-activation, increased oxidative stress, and systemic inflammation (10).

Although no previous studies have been carry out in COVID-19 patients with previous diagnosis of OSA, it can be suggested that presence of OSA may plays a role in the severity of symptoms associated with COVID-19. Further investigation is warranted.
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