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Cardio-audio regularity encoding during human
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The human brain can encode temporal regularities based on synchronizing sound onsets to the ongoing heart-
beat. Here we investigated whether cardio-audio regularity processing can occur in the absence of perceptual
awareness by administering auditory sequences while recording continuous electrocardiography and elec-
troencephalography in a cohort of comatose patients (N=65) i.e. in a deep unconscious state, and in a group of
healthy individuals during sleep (N=26). We investigated the neural and cardiac correlates of violated auditory
prediction by administering a series of sounds which were unexpectedly interrupted by random omissions.
Sounds could occur in synchrony with the ongoing heartbeat or at a fixed pace (isochronous) or at variable
interstimulus intervals and in asynchrony with the ongoing heartbeat (asynchronous). In coma survivors,
unexpected omissions elicited a neural surprise response only in the synchronous condition at -99-114 ms
and 225-391ms following omission onset. Patients with poor outcome did not exhibit evidence of preserved
omission responses. In healthy individuals during N2 sleep, we observed a modulation of the neural response
to unexpected omissions within the synchronous auditory sequences at -99-117 ms and 322-500 ms and within
the isochronous sequence at 83-226ms after omission onset. In healthy individuals, cardio-audio regularity
encoding was further demonstrated by a heartbeat deceleration upon omissions in the synchronous condition
only across all vigilance states. Cardio-audio regularity encoding can occur in the absence of consciousness
and is largely preserved across all vigilance states. The degree of preservation of cardiac and auditory inte-
gration represents a potential biomarker for coma outcome prognostication.
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