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Methods of clinical evaluation
Symptomatic patients were considered patients who experienced syncope or near syncope (presyncope) during an arrhythmia episode, provoked by the genotype-specific trigger. 
A 12-lead electrocardiogram (ECG) at a speed of 25 mm/s was recorded for each individual at a rest supine position and moving briskly to an orthostatic position. Recordings were obtained using a commercially available multichannel electrocardiograph MAC 2000 (GE MEDICAL SYSTEMS, INDIA).  The RR-QT couples were measured in lead II. The tangent method was used to define the end of the T wave. Corrected QT values were calculated using the Bazett formula [1]. A resting QTc interval of  ≥450 ms in males or ≥ 460 ms in females without any factors affecting the QTc interval duration was considered as QTc interval prolongation [2]. An electrocardiographically manifesting (penetrant) LQTS phenotype was defined as a QTc value on the presenting ECG >460 ms [3]. Tpeak-Tend was measured in lead V5 as a parameter of transmural dispersion of the LV wall. It`s value >87 ms was set as a predictor of adverse clinical events in LQTS patients [4]. Tpeak-Tend/QT ratio was calculated with a known acquired LQTS cut-off point of 0.28 for Torsades de Pointes [5]. Standing briskly with a 20–30 beats/min increase in a person’s sinus rate was expected to result in changes in the QTc interval (failure to shorten) [6,7]. 
All patients underwent a standardized diagnostic exercise stress test (EST) using a cycling ergometer (eBike III) with CardioSoft V6.73 software („GE Healthcare“, Horten, Norway). A 12-lead ECG was registered at rest (sitting position), during each phase of the exercise (a serial rise in 50 W every 3 min), and at 1-minute intervals during the 7 minutes of the recovery phase.
In all patients transthoracic 2-dimensional (2-D) echocardiography was performed by the cardiologist and images were acquired using the Vivid ultrasound system (E95) („GE Healthcare“, Horten, Norway). Images at high frame rates (> 60 frames per second) were used for LV strain analysis with Echo-Pac software (EchoPac 112.0.1, GE Medical Systems, Horten, Norway). Left ventricular global longitudinal strain was analysed in 3 apical LV-focused views (apical long axis view, four chamber view, and two chamber view) using the two-dimensional strain speckle-tracking application in a standard 17-segment model [8]. SD of the 17 longitudinally measured contraction durations was calculated as a parameter of a longitudinal mechanical dispersion. Longitudinal mechanical dispersion is known to be longer in LQTS patients versus healthy individuals  (36 ± 15 ms vs. 20 ± 7 ms, respectively) [9]. An electromechanical window was calculated as the difference between the interval from QRS onset to aortic valve closure (midline) in the continuous-wave Doppler images in the apical long-axis view and the QT interval from the ECG for the same beat [10]. Electromechanical window value < -23 ms was considered abnormal for patients at a potential arrhythmia risk [11]. 
Descriptive statistics was used to represent quantitative and qualitative data. Continuous data were presented as mean ± SD or median (quartile 1, quartile 3), categorical as numbers and percentages.
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