
Biventricular pacing does not affect microvolt T-wave alternans
in heart failure patients
Joachim R. Ehrlich, MD, Florian T. Wegener, MD, Lars Anneken, BSc, Gabor Duray, MD,
Carsten W. Israel, MD, Stefan H. Hohnloser, MD, FHRS

From the Division of Clinical Electrophysiology, J. W. Goethe-University, Frankfurt, Germany.

BACKGROUND Microvolt T-wave alternans (MTWA) is a valuable
tool for stratification of patients at risk for sudden death and has
recently been approved for this purpose by Medicare. Although
right atrial (RA) pacing has been applied for MTWA testing, the
effects of other pacing modalities on MTWA have not been sys-
tematically studied. Accordingly, it is unknown whether biven-
tricular (BiV) pacing might influence MTWA test results.

OBJECTIVE This study sought to investigate effects of BiV pacing
in comparison with other pacing modalities.

METHODS Congestive heart failure patients (n � 30) receiving
cardiac resynchronization therapy were included, and a systematic
step-up pacing protocol was performed via the implanted cardio-
verter-defibrillator.

RESULTS Of the overall 120 MTWA tests performed, 67 (56%)
were nonnegative. Nonnegative MTWA test results were observed
in 18 patients (60%) during RA stimulation, whereas 17 (57%), 15
(50%), and 17 test results (57%) were nonnegative during right
ventricular (RV), left ventricular (LV), and BiV pacing, respec-
tively. Seven (23%) patients were MTWA negative for all pacing

sites. Results of MTWA assessment during RA pacing were concor-
dant with results obtained with RV pacing in 25 (83%) patients
(� � 0.66, P � .0003), to LV pacing in 21 (70%) patients (� �
0.4, P � .025), and to BiV pacing in 25 (83%) patients (� � 0.66,
P � .0003). Positive and negative predictive values of nonnega-
tive MTWA test results obtained during RA pacing for a similar
result obtained with RV pacing were 88% and 76%. Respective
values were similar for other pacing modalities (80% and 60% for
LV; 88% and 76% for BiV pacing).

CONCLUSION There is a high level of concordance between MTWA
test results obtained during RA pacing and other pacing modali-
ties, and MTWA assessment seems not to be influenced by BiV
stimulation in congestive heart failure patients. In general, BiV
pacing does not seem to affect an arrhythmogenic substrate as
detected by MTWA testing.
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Introduction
Detection of microvolt T-wave alternans (MTWA) is
valuable for risk stratification of patients prone to sudden
cardiac death.1 The presence of MTWA at heart rates
� 100 beats/min during submaximal exercise testing is
associated with impaired prognosis in individuals with isch-
emic cardiomyopathy (ICM) and dilative cardiomyopathy
(DCM).2–5 These patients often suffer from congestive heart
failure (CHF) and are treated with cardiac resynchronization
therapy (CRT) by means of biventricular (BiV) stimula-
tion.6 However, aside from the mechanical amelioration of
left ventricular systolic function,7 it is not known whether
CRT improves the electrical properties of the heart. In fact,
CRT may even have detrimental effects, as QT prolongation

and torsades de pointes (TdP) tachycardia have been ob-
served during BiV pacing in patients as well as experimen-
tal settings.8

Technical modalities for MTWA assessment comprise
right atrial (RA) pacing in patients with intact atrioventric-
ular (AV) nodal conduction or the use of submaximal bi-
cycle exercise testing.9 MTWA results obtained during ex-
ercise testing and RA pacing have been shown to yield
similar results.10 Recently, RA or RV pacing during elec-
trophysiological (EP) studies yielded a high level of con-
cordance between both stimulation modalities with respect
to results of MTWA assessment.11

To date, no study has systematically compared the ef-
fects of various pacing modalities, particularly those of BiV
vs RA, right ventricular (RV), or left ventricular (LV) stim-
ulation on MTWA results. It remains unknown whether BiV
stimulation might modify the arrhythmogenic substrate in
patients with CHF, either in a positive or a negative way.
Accordingly, we compared MTWA results obtained dur-
ing RV, LV, and BiV stimulation in comparison with RA
pacing in patients chronically implanted with CRT de-
vices.
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