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ABSTRACT

Background and Objectives : The prevention of sudden death in patients with a myocardial infarction (MI)
remains the therapeutic target. T-wave alternans is as a heart rate dependent measure of repolarization, which
correlates with ventricular arrhythmia vulnerability. The goals of this study were to clarify whether microvolt-level
T-wave alternans (mTWA) can predict lethal arrhythmic events, and compare their role with other risk indices
in predicting lethal events following a MI. Subjects and Methods : The mTWA was analyzed in 78 MI patients,
using a power-spectral method during bicycle exercise testing. Additionally, the left ventricular ejection fraction
(EF), late potentials (LP) and heart rate variability were also measured. Results : The mTWA was positive in 16
patients (21%), negative in 36 (46%) and indeterminate in 21 (33%). Lethal arrhythmic events developed in 7
patients (3 sudden deaths, 3 ventricular tachycardia and 1 ventricular fibrillation), during a mean follow-up of
12+ 3 months. The event rate was significantly higher in patients with a positive mTWA (relative risk 12.0, 95%
CI 1.2 to 118.1, p=0.01) or lower EF (£40%) (relative risk 11.0, CI 1.9 to 65.0, p=0.002). The mTWA test
exhibited the highest sensitivity, relative risk and negative predictive value, but the lowest specificity; positive
predictive values were observed compared with the EF or a combination of the two indices. Conclusion :
mTWA was closely related to the occurrence of lethal arrhythmic events in patients with a MI. Therefore, mTWA
with a lower EF could be a useful screening test for the prediction of potentially lethal arrhythmic events following
a MI. (Korean Circulation J 2005;35:597—604)
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Table 1. Clinical characteristics of 78 patients with and without
lethal arrhythmic events after myocardial infarction

Varibles LAE No LAE p
Patients (n) 7 71
Age (y7) 5374118 60.6+11.5 NS
Sex, male (n) 6 57 NS
History
Hypertension (n) 6 24 NS
DM (n) 2 9 NS
Hyperlipidemia (n) 0 25 NS
Smoking (n) 4 51 NS
Previous MI (n) 1 4 NS
Anterior MI (n) 3 32 NS
PTCA (n) 7 71 NS
Beta blocker (n) 4 40 NS
mTWA (n) 4 12 0.011
EF (<40%, n) 5 10 0.002
Late potential (n) 3 11 NS
HRV (SDNN<70 ms, n) 2 5 NS

LAE: lethal arrhythmic event, DM: diabetes mellitus, MI: myocar-
dial infarction, PTCA! percutaneous coronary angioplasty, mTWA:
micro-volt level T wave alternans, EF: ejection fraction, LP: late
potential, HRV: heart rate variability, SDNN: standard deviation
of consecutive RR intervals, NS: not significant

NS 2N Edt
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ston % 787 F O 16921, &4 37BUTE), B
34 25%(32m)0190ck. P SHOR BHR EHY
ol Fig. 17} Pth, BEHo wyH 25 & 139 A
St wjRete] 3 Bepolt LEHSAA A WSk B
o £2e), EF Fol ool WAISH: W] o, 4e &
FRSAL A AR NE A 3 A4 2regoR
QI3 8L mIWAS 13 ol X% A7 4= glo] H2Hy
WL WpTE A RN BAR T} Bl u]a
ShS o mTWAZF P B9 FfsH 5 2 il Zol

7F A1tK(Table 1, 2).

=Ry ESSIN;

Late potential-2 & 6404 mTWA AAF ZA AJ8Ys}
o 147(22%)0] A, 5078(78%)°] &/dolqltt. olF
A o] SR A9 6w, sk ke At
58T 0|9l late potentialo] FAJoIHA AT Fguo]
WIS A= 37o|Qlt}. Heart rate variability= 577
Z TH(12%) oA &4, 50 (B8 NA /dolaL o]F %
AV Bgulo] HbgEE 490 T, HAIH SR A9 50
gollrt HRVZL /oA x|AHgd Fogdo] dhalsh ¢
L omolgle), HlA4 AT 30| B Elglon w
£ ALY BAulo] Bael) S A9t BF7} 40%0]



Gyo—Seung Hwang, et al : T-wave Alternans and Lethal Arrhythmias 601

3Rl 9= 787 T 15%(19%)°131E,. °©] F EF7} 40% ©]
3IRI Z-prto] AAMY Fogme] AL fofet s 2

ATHTable 1, 2).

O] At Aks FFE HH mTWAS] -9 ¥4 47
19, B3k4 2wolqltt, Lot HRVE Zkz} 2wo] ¢}
3l EF7} 40%0]310] 9= 5o|qlch 4712 Y ¢=

AN Rogulo] b 7o) Bl gk RS A ST} ARl B9 19 Uik
Negative mTWA
Time series Spectrum
200 T T T 160 T
195 4‘ 140 %
190 Jj 12 W
< 185 | O | -
E 180 ﬁ ﬁ ,/}\ h»ﬂ (\‘} \ \(\ E 100 \
= L 1 ) i E Ll
o s WW’\ | w t 1‘\ ,,\ \) 0ol ,J\(V a2 ®
jf LT L f\ il W N |
— | ' | [
(TR L A1 ALY
155 + \{ J R 20 | //A\
L L | | | | oS ~ N,
%0 0 20 40 60 80 100 120 0 0 ; 0.25 0.5
Beat number Frequency (Cycle/Beat)
Positive mTWA
Time series Spectrum
—180 | | 160 T
—200 - ( b 140 1 B
—220 - i i
120 -
Ll 5= |
E%OJJ \/r/‘ H\/’ﬂ’\//m”;\ I% {\T § sof ‘ 7
5 aoo [’\(\,ﬂ’\“ ‘M’V M W \ '\/ i X 3 ol |
E —320 - “’\}H “ \{ ’ / / / | V \V / \\“’ \’/ }’J “\ | / // | }_ ¢9>' &
—340 F | | ‘ \‘/ ‘/ / \/ V \/ | V \{ i “or x | 7,
—380 | | I 1 | | 0 Pasama i S dad vesa erd W o
0 20 40 60 80 100 120 0 0.25 0.5
Beat number Frequency (Cycle/Beat)

Fig. 1. Representative alternans negative and positive results. The amplitudes of the corresponding points on the T wave for 128 beats are
measured. A time series consisting of these 128 amplitudes is created. The power spectrum of this time series is computed using fast fourier
transform (FFT) methods. Microvolt-level T wave alternans appears as a peak at exactly one half of the beat frequency (0.5 cycles/beat). mTWA!
micro-volt level T wave alternans.

Table 2. Prevalence of positivity of four risk indicators

mTWA LP HRV EF (< 40%)
Positive (n) 16 (21%) 14 (22%) 7 (12%) 15 (19%)
Negative (n) 37 (47%) 50 (78%) 50 (88%) 63 (81%)
Indeterminate (n) 25 (32%)
mTWA: micro-volt level T wave alternans, LP: late potential, HRV: heart rate variability, EF: ejection fraction
Table 3. Predictive values of each risk indicator when used alone or combined two risk indicators

Sensitivity (%) Specificity (%) PPV (%) NPV RR (95% CI) P

mTWA 80 75 25 97 12.0 (1.2-118.1) 0.011
EF (<40%) 71 86 33 97 11.0 (1.9-65.0) 0.002
MTWA+EF (<40%) 43 92 33 94 8.1 (1.4-45.1) 0.007

PPV: positive predictive value, NPV: negative predictive value, RR: relative risk, CI: confidence interval, mTWA: micro-volt level T wave
alternans, LP: late potential, HRV: heart rate variability, EF: ejection fraction
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Fig. 2. Kaplan-Meier curves for lethal arrhythmic event-free rates
based on the result of micro-volt level T wave alternans measurement
during exercise. mTWA: micro-volt level T wave alternans.
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