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I. Abstract Body 
Background - Continuous remote and ambulatory monitoring devices promise a new paradigm of healthcare by collecting, analyzing, and interpreting long-term data of clinical relevance. The present study presents and discusses the most recent advancements our laboratory has made towards developing novel smart-phone based technologies to assess the cardiac (i.e. myocardial infarction, arrhythmia susceptibility, etc) 1
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 and respiratory state (i.e. sleep apnea, etc) 
Methods and Results – In preclinical studies, we employed a swine animal model to collect 12 lead ECG signals in the normal heart, and following myocardial infarction. Ischemia was detected using a custom developed ischemic index. Repolarization alternans (RA) from each lead showed a significant (p<0.05) increase within 1 min of occlusion compared to baseline (n=29). Following myocardial infarction, spontaneous ventricular tachycardia episodes (n=4) were preceded by significant (p<0.05) increase of RA prior to the onset of the tachy-arrhythmias. Similarly, the ischemic index exhibited a significant increase following myocardial infarction (p<0.05) and preceding a tachy-arrhythmic event. Also, we used 12 lead ECG signals to obtain the instantaneous respiratory rate (RR) and tidal volume (TV), and observed that during apnea, the estimated TV and RR values were 11.7±54.9 ml and 0.0±3.5 breaths/min, which were significantly different (p<0.05) than TV and RR values during non-apnea breathing.  In addition, the time delay from the apnea onset to the first apnea detection was 8.6±6.7 and 7.0±3.2 seconds for TV and RR respectively.

Conclusions – In conclusion, RA can be effectively estimated using from body surface ECG signals using a smart-phone based platform. Myocardial ischemia and increased risk to arrhythmia susceptibility can be assessed using a user-friendly, clinically acceptable, mobile platform.   Furthermore, apnea can reliably be detected using ECG-derived RR and TV algorithms. These results support the concept that smart-phone based technologies can provide long-term, continuous monitoring of cardiac and respiratory diseases. These devices may provide early detection of important physiological events, providing patients with timely alerts to seek medical attention thus opening new possibilities and creating a new paradigm, for the future of healthcare and personalized medicine.
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