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Background: T-wave alternans (TWA) is a rate-dependent measure of arrhythmia vulnerability. The threshold voltage of 1.9 uV used to define an abnormal test was based on correlations with electrophysiology studies in heterogeneous patient populations (pts). However, the optimal cutoff to predict spontaneous arrhythmic events in a high risk cohort is unknown.

Methods: This was a prospective study of 179 pts with ischemic cardiomyopathy undergoing arrhythmia risk stratification including assessment of TWA. The maximal voltage of sustained TWA (> 1 min), during either atrial pacing (n=105) or exercise (n=74), in any orthogonal or precordial lead was measured. Pts were followed for a mean duration of 415+331 days, with a clinical endpoint prospectively defined as sustained ventricular arrhythmias, appropriate defibrillator therapy or death. Results: The population was 79% male with a mean age of 65+10 years. The ejection fraction was 27+8%.

Endpoints occurred in 53 pts (30%). Pts with events had a significantly higher mean maximal TWA voltage compared with those with no events (4.2+3.5 uV vs. 3.1+2.1 uV, p= 0.02). A receiver-operator-curve of TWA amplitude demonstrated optimal predictive value at a threshold voltage of about 3 uV. Pts with a maximal TWA voltage > 3 uV had

an event rate of 63% compared with 29% in those with maximal voltage < 3 uV (p<0.001). Conclusion: The traditional threshold voltage of 1.9 uV is suboptimal to predict clinical events in pts with ischemic heart disease and left ventricular dysfunction, the cohort most commonly undergoing arrhythmia risk stratification. Further evaluation of TWA threshold voltage is needed to maximize the clinical utility of this test. 

