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to the editor: Breathing changes occurring during sleep are useful to better understand differences between normobaric 

(NH) or hypobaric (HH) hypoxia. Continuous NH (1), intermittent NH (6), and HH (2) significantly reduce oxygen 

transport during sleep, i.e. lower oxygen saturation measured by pulse oximetry (SpO2) compared with daytime. These 

exposures are associated with periodic breathing (PB) and central apneas. Mounier et al. (4) emphasizes the role of O2 

chemosensitivity for hypoxia/altitude adaptation. We recently showed that O2 and CO2 chemosensitivities are closely 

related to ventilation during sleep in NH (5). High chemosensitivity increases mean nocturnal SpO2 and thus appears 

as a major factor for altitude tolerance despite this possibly leading to frequent PB (5); Millet et al. (3) notes that 

ventilation and arterial CO2 are lower and hypoxemia more pronounced in HH compared with NH. This could be due 

to larger dead space ventilation in HH. We believe that mechanisms leading to differences in diurnal ventilation and 

blood gases between NH and HH also affect nocturnal respiratory events and blood gases. Particularly in HH, more 

apneas may arise from arterial CO2 reduction. Whether the occurrence of more PB and central apneas would be 

beneficial as shown in our study (5) or deleterious with further SpO2 reduction during sleep must be elucidated. We 

suggest that blood gases during sleep are critical regarding the relationship between acute mountain sickness and HH 

or NH. It is therefore important to further compare HH and NH effects on ventilatory control and blood gases during 

sleep. 

 

REFERENCES 
1. Berssenbrugge A, Dempsey J, Iber C, Skatrud J, Wilson P. Mechanisms of hypoxia-induced periodic breathing 
during sleep in humans. J Physiol 343: 507–524, 1983 [PMC free article] [PubMed] 
2. Bloch KE, Latshang TD, Turk AJ, Hess T, Hefti U, Merz TM, Bosch MM, Barthelmes D, Hefti JP, Maggiorini M, 
Schoch OD. Nocturnal periodic breathing during acclimatization at very high altitude at Mount Muztagh Ata (7,546 
m). Am J Respir Crit Care Med 182: 562–568, 2010 [PubMed] 
3. Millet GP, Faiss R, Pialoux V. Point: Hypobaric hypoxia induces different responses from normobaric hypoxia. J 
Appl Physiol; doi:10.1152/japplphysiol.00067.2012 [PubMed] 
4. Mounier R, Brugniaux JV. Counterpoint: Hypobaric hypoxia does not induce different responses from normobaric 
hypoxia. J Appl Physiol; doi:10.1152/japplphysiol.00067.2012a [PubMed] 
5. Nespoulet H, Wuyam B, Tamisier R, Saunier C, Monneret D, Remy J, Chabre O, Pepin JL, Levy P. Altitude illness 
is related to low hypoxic chemoresponse and low oxygenation during sleep. Eur Respir J. in press [PubMed] 
6. Tamisier R, Gilmartin GS, Launois SH, Pepin JL, Nespoulet H, Thomas R, Levy P, Weiss JW. A new model of 
chronic intermittent hypoxia in humans: effect on ventilation, sleep, and blood pressure. J Appl Physiol 107: 17–24, 
2009 [PMC free article] [PubMed] 
	


