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Background. T wave alternans (TWA) has been shown to identify patients (pts) at risk for malignant ventricular arrhythmias.  Exercise testing (EX), often used to measure TWA, has a ~25% indeterminancy rate because of inability to exercise, inability to achieve an adequate heart rate (HR) for TWA measurement, and obscuration of TWA by noise.  Therefore, the purpose of this study is to compare pharmacological (PHARM) methods of raising HR with EX in order to overcome these limitations.

Methods. Pts with CHF had TWA measured during bicycle EX, dobutamine (DBA) infusion (max. dose 40(g/kg/min), and following atropine (ATR) injection (max. dose 4mg).  Β-blockers were held 24 hours prior to TWA testing.  TWA was measured using a spectral method and tests were considered positive (POS) if there was sustained TWA>1.9(V for (1 minute at onset HR(110 bpm, and negative (NEG) if HR(105 bpm, noise <1.8(V, and ectopics <10% for 1 minute without sustained TWA.  All other TWA tests were IND.  

Results. 32 pts were studied, 27 (84%) of whom were male with a mean ejection fraction of 32(125, and mean NYHA Class II.  26 pts (81%) had determinate (DET) TWA tests with bicycle EX (10 NEG and 16 POS).  Of the 23 pts with DET results on EX and PHARM was 89% (Kappa o.72, p<0.001).  Of the 6 IND cases with EX, 3 became DET following PHARM testing resulting in 90% DET tests when TWA was measured with the combination of EX and PHARM.  Of the 32 DBA tests, only 18 (56%) yielded DET results.  10/14 IND DBA tests were IND because of inadequate HR despite high doses of DBA.  Notably, most of the pts (70%) were on chronic Β-blocker therapy that was held 24 hours prior to TWA testing.  Of the 27 ATR tests, 19 (70%) had DET results.

Conclusions. TWA measurements made during EX and PHARM testing yield highly concordant results.  Additionally, when PHARM testing is performed in conjunction with EX testing, TWA indeterminacy rates decreased to 10%.  TWA indeterminacy with DBA was primarily due to inadequate HR response in pts on chronic Β-blocker therapy suggesting that ATR may be necessary for PHARM stress testing in pts on chronic Β-blocker therapy.

