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Is T-Wave Alternans Developmentally Determined in Newborn Myocardium?

Salim F Idriss, Rainbow Babies & Childrens Hosp, Case Western Rese; David S Rosenbaum, Case Western Reserve Univ; Daniel Fink, Rainbow Babies & Childrens Hosp, Case Western Rese; MaryAnn O'Riordan, Case Western Reserve Univ; Daphina A Whitt, Case Western Reserve Univ; George F VanHare, Rainbow Babies & Childrens Hosp, Case Western Rese
Visually inapparent T-wave alternans (TWA) is a marker for cardiac electrical instability and arrhythmogenic sudden death in adult humans. TWA may be present in the newborn period when repolarization changes and electrical instability may occur. The purpose of this study was to determine if microvolt-level TWA is detectable in the newborn period and whether its characteristics vary with age. Methods: Fifteen beagle pups (ages 7-35days) were studied. The ECG was recorded from three orthogonal lead sets during right atrial pacing. Pacing intervals were decremented step-wise from baseline, and five minute recordings were made during steady-state at each pacing interval. A sensitive spectral analysis technique was used to measure TWA. Threshold heart rate (THR) beyond which TWA increased rapidly was determined. Puppies were grouped by age: <2wks, 2-4wks, >4wks. Results: Microvolt-level TWA was detected in all puppies. TWA amplitude increased at faster pacing rates. For youngest (<2wks) and oldest (>4wks) puppies, THRs were not significantly different (<2wks: 227±22bpm vs >4wks: 232±16bpm) and had a relatively small range of values (<2wks: 203 to 255bpm, >4wks: 210 to 250bpm). However, for 2-4wk old puppies, there was significantly larger variability in THR (THR range 156 to 250, p=0.01). In that group, two different TWA profiles were noted. In 3 of 7, THR were similar to the <2wk and >4wk groups. In 4 of 7, the THR was significantly lower (17111bpm vs 23317bpm all others, p<0.001) indicating easier ability to induce TWA. Conclusions: TWA is present and detectable in newborn puppies. During an age window of 2-4 weeks, some puppies may have increased electrical instability as seen by a lower heart rate threshold to induce TWA. Age dependent changes in TWA may result from developmental differences in ion channel formation and activity. 
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