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CLUSTERIZATION OF THE RELATIONSHIP BETWEEN SYMPATHETIC AND PARASYMPATHETIC ACTIVITY BY HEART RATE VARIABILITY ANALYSIS FOR RISK STRATIFICATION OF SUDDEN CARDIAC DEATH 
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Objectives: To solve the problem of Sympathetic Nervous System (SNS) – Parasympathetic Nervous System (PSNS) quantification in order to analyze general Autonomic Nervous System (ANS) status and help to determine risk of sudden cardiac death.  
Background: The introduction of Heart Rate Variability (HRV) analysis, especially the identification of the power of low-frequency band of HRV spectral function with the activity of SNS and the power of its high-frequency band with the activity of PSNS - opened up new opportunities for ANS assessment. The problem of SNS-PSNS quantification, which has remained for many years the principal dilemma of HRV analysis, is in reducing all variations of these multiple parameters to a quantitative relationship between only two parameters: SNS and PSNS. 
Methods:  We solve the problem of SNS-PSNS quantification by using proprietary algorithms based on one of the leading theories of Artificial Intelligence - Marvin Minsky's Frame Theory. Results and conclusion: The proposed algorithm, called IntelleWave, automatically recognizes 81 clusters of Autonomic Nervous System (ANS) states. IntelleWave graphs the PSNS activity on X-axis and the SNS activity on Y-axis. The intersection point is the point of Autonomic Balance. To the right of and above this balance point, IntelWave displays an area of increased PSNS and SNS activities in four gradations. Decreases in PSNS and SNS activities are shown to the left and below the balance point. This opens up an easy graphical representation of the general ANS status and helps to determine risk of sudden cardiac death or acute of any critical condition. 

