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Cardiac arrest (CA) represents a global health burden, and most survivors are initially in a
coma. Studying neural functions during coma is crucial for prognosticating survival.
However, these functions are predominantly assessed through brief
electroencephalography (EEG) recordings and how they fluctuate over time with circadian
patterns remains underexplored. This thesis aims to investigate the evolution of neural
functions in comatose patients during the first days post-CA and whether these patterns
differ based on patient outcomes. Continuous EEG data (~22 hours per patient) were
analyzed to compute heart- evoked potentials (HEPs). Machine learning (ML) models were
trained for additional investigations in classification and clustering. Results indicate that
brain-heart interactions differ between survivors and non-survivors. Survivors exhibited
lower neural complexity, reduced heart rate and steeper spectral slope during the night,
along with higher alpha power during the day. While supervised ML models demonstrated
high accuracy at the observation- level, they faced realistic clinical challenges in patient-
level predictions. Overall, these results suggest that preserved circadian patterns are
associated with positive outcomes in post-CA patients. In conclusion, this thesis provides
valuable insights using computational techniques, supporting future research to evaluate
optimal time periods for assessing biomarkers in coma prognostication.
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