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Objectives and Background: Many parameters derived from QT intervals are used to evaluate the risk factors of tachycardia and sudden cardiac death. For the calculation of QTc, a variety of formulas are currently being used, each producing a different result. The purpose of this study is to derive a new model that describes all static and dynamic properties of QT and QT/RR coupling.

Methods and Results: 19 healthy subjects with different excitation of RR (deep breathing, cycling, tilt), 20 hypertonic (tilt), 20 patients with peacemaker (at least 3 levels of RR), 11 long QT patients and 20 controls (mental stress) were enrolled. Nonlinear static functions versus dynamic transfer functions (TRF) were used for the calculation of QT/RR coupling. The optimal type and order of TRF was equal over all measurements and established 3 parameters that were: 1) The gain of QT/RR coupling for the slow variability of RR (GainS); 2) The gain for the fast variability of RR (GainF) and 3) The delay after an RR change to achieve 90 % of QT steady state (TAU). The TRF parameters depend on group of subject and partly on excitation.
Conclusions: The TRF parameters (GainS, GainF, TAU) and parameters calculated from model (QTv, QTc) represent the complete, minimal set that describes static and dynamic properties of QT and QT/RR coupling. The validity of the model may be simply tested by the agreement between measured and predicted QT. The parameters may be used to classify patients and to analyze drug influence.
