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Relationship Between Resting QTc Interval And The Development Of T Wave Alternans During Exercise

Brooke S. Ritvo, MD, Daniel M. Bloomfield, MD, College of Physicians and Surgeons, Columbia University, NY, NY

Background:
It has been suggested that prolonged action potential duration (APD) is a prerequisite for the development of T wave alternans (TWA).   Using the QTc interval as a measure of APD, we hypothesized that patients (pts) with longer QTc intervals would be more likely to develop TWA during exercise.    Additionally, we hypothesized that among those pts who developed TWA during exercise, the patients with the longer QTc intervals would develop TWA at lower threshold heart rates.

Methods:
Patients with congestive heart failure (CHF) underwent resting ECG and subsequent bicycle exercise testing with measurement of TWA.  QTc interval was measured in limb lead II in all ECGs.   TWA was measured during bicycle exercise using a spectral method and was considered positive if there was sustained TWA > 1.9(V for at least 1 minute at an onset heart rate <110 bpm.  A negative TWA study required a heart rate >105 bpm with noise < 1.8(V and ectopics <10% for 1 minute without sustained TWA.  All other TWA tests were considered indeterminate.  In those patients with positive TWA, the relationship between resting QTc and onset heart rate of TWA was examined.

Results:
53 patients with determinate TWA tests were studied of which 13 patients were negative (TWA-) and 40 were positive (TWA+).  The mean QTc for TWA- pts was 0.47+0.07 sec (range =0.37 –0.64) and for TWA+ pts was 0.45+0.05 sec  (range 0.35-0.59)p=ns).   The percentage of patients with prolonged QTc intervals (defined as QTc >0.46 sec) was similar in the two groups (61% vs. 63%).   Among the pts that developed TWA during exercise, pts with longer QTc intervals tended to have lower threshold heart rates (r = -0.31, p=0.06).

Conclusions:
In patients with CHF, a prolonged resting QTc is common but may not be sufficient to provoke the initiation of TWA.  This suggests that there are other factors with affect repolarization and cause TWA during exercise that are not present at rest.  However, in those pts who develop TWA, the presence of prolonged repolarization at rest (longer resting QTc) results in the development of TWA at a lower heart rate threshold.
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