Nicorandil, ATP-Sensitive Potassium Channel Opener, Reduces the Magnitude of T Wave Alternans in Patients with Coronary Artery Disease
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Background. Microvolt T wave alternans (TWA) has been shown to be associated with an increased susceptibility to ventricular tachyarrhythmias.  Although the underlying mechanism for the genesis of TWA has not been elucidated, extracellular K+ accumulation and intracellular CA2+ loading are known to increase the likelihood of TWA in an ischemic condition.  The purpose of this study was to examine the effect of nicorandil, ATP-sensitive potassium channel (KATP) opener with nitrate effect, on TWA.  In 38 pts (64 + 8 years, M/F=28/10) with coronary artery disease (CAD).  TWA was measured using a spectral method (CH2000, Cambridge Heart, Inc.) in sinus rhythm, and during atrial pacing from sinus rate to 120 beats/min with a 10 beats/min increment.  All patients underwent a repeat TWA testing after 30 min of the initial test.  Patients were assigned to a control group (Ctl; n=12) receiving no treatment between the initial test and the repeat test, isosorbide dinitrate group (ISDN; n=12) receiving treatment with ISDN (5 mg bollus i.v followed by 5mg/hr d.i.v) after the initial test, nicorandil group (NIC; n=14) receiving treatment with NIC (2 mg bollus i.v followed by 6 mg/hr d.i.v) after the initial test.  TWA was considered positive if there was sustained alternans > 1.9 ųV for at least one minute at an onset heart rate < 110 bpm.  
Results: In the initial test, positive TWA was observed in 6 of 12 pts (50%) in Ctl Group, 7 of 12pts (58%) in ISDN group, and 8 of 14 pts (57%) in NIC group, respectively (p=NS).  In the repeat test, positive TWA was observed in 4 of 12 pts (33%) in Ctl group, 5 of 12 pts (42%) in ISDN group, and 1 of 14 pts (7%) in NIC group (p<0.05 vs. Ctl, ISDN group).  Max alternans voltage in the vector magnitude lead at 110 beats/min was significantly smaller in the repeat test than that in the initial test in each groups (4.1 + 0.8 vs. 2.9 + 0.5 ųV, 4.0 + 0.5 vs. 2.8 + 0.7 ųV, and 4.2 + 0.7 vs. 1.2 + 0.4 ųV, respectively, p < 0.05).  Percent reduction of max alternans voltage was significantly larger in NIC group than that in Ctl group and ISDN group (56.8% vs. 21.4% and 23.2%, p < 0.05, respectively).

Conclusions: Repetitive atrial pacing appears to decrease the magnitude of TWA in patients with CAD.  This phenomenon may be due to ischemic preconditioning.  Furthermore, the reduction of TWA was prominent with NIC loading as compared with ISDN loading.  This suggests that the opening of DATP rather than nitrate effect may play a role in the reduction of TWA with acute NIC loading.

