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Using CO2 Rebreathing to Mitigate Sleep Disordered Breathing

Preamble: Although most references describe the US prevalence of sleep apnea in men to be 14% of the population!
(and women to be 5%), the largest distributor of Sleep Apnea gear (ResMed) states that “Nearly 1 Billion People
Worldwide Have Sleep Disordered Breathing (SDB)” as defined by Obstructive (OSA)2, Central Sleep Apnea (CSA)3
and Cheyne-Stokes Respiration.2 4 Subgroups could also include Upper Airway Resistance Syndrome>¢ and Sudden
Infant Death Syndrome. “The economic burden of OSA-related automobile collisions alone is enormous.” Patients with
sleep apnea have a three- to sevenfold increased risk of motor vehicle crashes.”89 Tens of billions of dollars are lost to

Sleep Disordered Breathing annually, the cost to society in pain and suffering is immeasurable.10

Contemporary treatments for SDB are tenuous at best (compliance rates for OSA are only 20-40%)11.1213 and
presently no treatment exists at all for CSA. The two major treatments of OSA include Continuous Positive Airway
Pressure (CPAP) and Mandibular Advancement Devices (MAD)4 and costly (>$30,000) surgical treatments
include a Uvulo-Palato Pharyngoplasty (UPPP) and Inspire™. Poor compliance rates are also anticipated due to the
incredible prevalence of complications and frustrations with these treatments. CPAP concerns include, but are not
limited to: Aerophagia-swallowing air, discomfort, claustrophobia, mask leak, dry, stuffy nose or nosebleeds, skin
irritations, dry, mouth, infections, headaches, lung discomfort, dizziness and shortness of breath!5, Whereas the
MAD:s cause jaw pain (and fatigue), teeth sensitivity, dental damage and near 100% need for realignment
orthodontia.1¢ There is an obvious need for a novel treatment that provides eflicacy and compliance and reduces

complications.

Treating SDB with CO; is not new. The use of CO» to stabilize periodic breathing has been investigated since the
early 1980s.17 Studies dating back to 1995 can be found with rather dramatic claims of near eradication of apneas
and hypopneas (partial breathing). In fact, CO; helps reduce apneas and improves sleep quality (compared to
CPAP).1819 Studies have already been done on added dead space to treat CSA .20 Further, Patz and Hacket et. al.
found that using a dead space rebreather mask at altitude, completely eliminated CSA. 2! Of late, the physiology
mechanistic look into CSA and OSA have looked to the concept of Loop gain and Plant gain and direct benefits to
modulating CO levels in subjects; we direct the reader to the excellent REVIEW article by advisor to DeltaChase,
Jerome Dempsey PhD.22.23

“CO; is the most important regulator of respiration and blood ph.” 24 In sleep dynamics, CO; helps reduce apneas

and improves sleep quality, 2% added COz led to an increase in total sleep duration (while 6% reduced it). 25 3% CO,
has been shown to eradicate Cheyne-Stokes breathing in congestive heart failure (a form of CSA).26

Nasal Breathing:
This REVIEW article on The Nose and Sleep Disordered breathing concludes that the switch to oral nasal breathing in

chronic nasal congestion is the final common pathway in sleep disordered breathing. 27 The Buteyko method of
breathing?8 has touted the benefits of breathing through one’s mouth for decades. Although one would find it difficult tg
argue the reams of articles cited to reflect this benefit, we believe the Buteyko advocates have overlooked a simple but
critical physiological imperative. The mere switching from nasal to oral breathing drops end-tidal CO, (ETCO3) by
~3.5 mmHg. Oral breathing in children, leads to a higher prevalence of learning disabilities, attention deficit-
hyperactive disorder, deficits in working memory, reading comprehension and arithmetic skills. Interaction between
nasal and oral breathing also occur that may have implications for the pathophysiology of OSA. 29
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