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Indexes of Temporal Myocardial Repolarization
Dispersion and Sudden Cardiac Death in Heart Failure:

Any Difference?
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Background: The QT variability index, calculated between Q- and the T-wave end (QTenqVI), is an
index of temporal myocardial repolarization lability associated with sudden cardiac death (SCD)
in chronic heart failure (CHF). Little is known about temporal variability in the other two temporal
myocardial repolarization descriptors obtained from Q-Tcak and Tpeak—Tend intervals. We therefore
investigated differences between these indexes in patients with CHF who died suddenly and in those
who survived with a left ventricular ejection fraction (LVEF) <35% or >35%.

Methods and Results: We selected 127 ECG and systolic blood pressure (SPB) recordings from
outpatients with CHF all of whom had been followed up for 30 months. We calculated RR and SPB
variability by power spectral analysis and QTendVI, QTpeak VI, Tpeak TendVI. We then subdivided data
patients into three groups SCD, LVEF < 35%, and LVEF > 35%. The LVEF was higher in the SCD
than in the LVEF < 35% group, whereas no difference was found between the SCD and LVEF >
35% groups. QTendVI, QTpeakV1, and TpeakTenaVI were higher in the SCD and LVEF < 35% groups
than in the LVEF > 35% group. Multivariate analysis detected a negative relationship between all
repolarization variability indexes, low frequency obtained from RR intervals and LVEF.

Conclusions: Our data show that variability in the first (QTcVI) and second halves of the QT
interval (Tpeak—Tend V1) significantly contributes to the QTenqVI in patients with CHF. Further studies
should investigate whether these indexes might help stratify the risk of SCD in patients with a

moderately depressed LVEF.
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Myocardial repolarization lability may predispose
patients with chronic heart failure (CHF) to
sudden cardiac death (SCD) from ventricular
arrhythmia.!'> A marker currently used to assess
temporal myocardial repolarization lability is the
QT variability index (QTenqVI).3® In subjects with

severe or moderate left ventricular dysfunction,
an increased QT.nqVI is strongly associated with
the SCD event.®"!! Myocardial repolarization is
nevertheless a highly complex electrophysiological
phenomenon that directly implicates ventricular
myocardial ion channel function and, indirectly,
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Figure 1. Representative example of RR, Q-Teng, Q-Tpeak, and Tpeak—Tena interval measurements from a single

lead ECG.

reflects autonomic nervous system control.!2
Thus, spatial'*>!® and temporal!*!® myocardial
repolarization dispersion are both influenced by
several structural changes in the ventricular my-
ocardium, as well as by autonomic cardiovascular
control and many other factors including age,!®1®
and medications.!”"!° Even in healthy subjects,
the duration of myocardial repolarization, is
inherently nonhomogeneous given that the action
potential has a shorter duration in epicardial
than in M-cell layers.?>?! Some investigators
suggest that the O-Tpc. interval on the surface
electrocardiogram (ECG) (Fig. 1), measured as
the distance between the QO-wave and the T-
wave peak, mainly reflects the termination of
epicardial repolarization, whereas the Tpeax—Tend
interval (Fig. 1), calculated from the peak when
the T-wave ends, reflects the termination of
M-cell layer repolarization and, accordingly,
could be a noninvasive marker of transmural
repolarization dispersion.?%2! In patients with
CHF, whether these two repolarization variables,
whose sum forms the entire O-T interval
duration (QTenq) (Fig. 1), exhibit temporal
nonhomogeneity as does the classically assessed
O-Teng interval, remains unclear.

We therefore designed this retrospective study
to investigate whether one of the two temporal
myocardial repolarization dispersion descriptors,
OTpear VI and  TpearTenaVI, undergoes greater
changes in patients with CHF and hence is stronger
in predicting SCD than the classic QTengVI. To
accomplish this aim, we calculated all these three
indexes from a single 5-minute surface ECG

recording, and compared the data for subjects
with CHF who had died of SCD and outpatients
who survived whose systolic function was severely
depressed (left ventricular ejection fraction, LVEF,
<35%) or moderately depressed (LVEF > 35%].

METHODS
Study Subjects

For this study we retrospectively selected
127 short-term (5 minutes)] ECG and systolic
blood pressure (SBP) recordings from clinically
stable outpatients with CHF secondary to dilated
postischemic cardiomyopathy, all of whom had
been followed up for 30 months. We defined
clinically stable patients as those who had not
been hospitalized or had their therapy adjusted or
had experienced any other acute coronary artery
or noncoronary event during the past 3 months.
All participants had undergone revascularization
either cutaneously or by aorto-coronary artery
bypass at least 3 months before the study.
None of the patients had malignancy, primary
valve disease, atrial fibrillation, extrasystoles (one
extrasystole per minute was permitted), or other
arrhythmias likely to interfere with heart rate and
QT analysis. None of the patients was in New
York Heart Association (NYHA) class IV. Before
the study none of the subjects had a documented
history of cardiac arrest, ventricular tachycardia, or
fibrillation. All patients were regularly contacted
by phone to acquire information on their clinical
conditions. Sudden (presumably arrhythmic) death
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was defined as natural death taking place within
1 hour after the onset of acute symptoms or death
during sleep. SCD was confirmed in each patient
by telephone interview with surviving relatives.

To accomplish the aim of the study, we grouped
participants’ data into three categories: data from
subjects who died of SCD during follow-up, those
from survivors with a severely depressed LVEF
(<35%), and those for survivors with a moderately
depressed EF (>35%).

Study Protocol and Offline Data Analysis

After a 15-minute rest lying down, each subject
underwent a 5-minute, single ECG lead, and
a noninvasive beat-to-beat SBP recording during
controlled breathing (15 breaths per minute, 0.25
Hz). All digitized signal recordings were analyzed
by a single physician (G.P.) blinded to subjects'’
circumstances.

We measured the following intervals from the
respective time series in ECG recordings: RR,
O-Tena (from the Q-wave to the T-wave end),
O-Tpeak (from the Q-wave to the T-wave peak), and
Tpeak—Tena (difference between QTeng and OTpeax)
(Fig. 1). We therefore calculated mean and variance
values for each of these intervals and then we used
the original formula proposed by Berger et al.® to
calculate three different QT variability indexes:

OT. 4 VI = log, {[[OT,,4variance]/ [QTendmean]Z] /
[[RRvariance]/[RRmean]*]}

QTpeakVI = logIO {[[QTpeakvariance]/[QTpeakmean]Z]/
[[RRvariance]/[RRmean]?]}
TpeakTena VI = logw{[[TpeakTendvariance] /

[Tpear Tenamean]’]/[[RRvariance]/ [RRmean]?]}

From the same 5-minute ECG segments we
also determined the total power of RR intervals
and SBP (TPgg, TPsgp), and their total spectral
density.?> For RR and SBP we calculated the
following spectral components: a high-frequency
(HFrr, HFsgp) component (from 0.15 to 0.40 Hz
Eq), a low-frequency (LFgrg, LFsgp) component
(from 0.04 to 0.15 Hz Eq), and a very low-frequency
(VLFrr, VLFspp) component (below 0.04 Hz Eq).
We also measured LF and HF central frequencies.

The o index was calculated by dividing the
square root of the spectral density for heart rate
by the square root of the corresponding spectral

Repolarization Dispersion and Sudden Cardiac Death

density for SPB, as described by Robbe et al.?® and
later by other investigators?#2°:

aLF =+ LF RR/~/LF SBP;
oHF =vHF RR/+~HF SBP.

The same ECG intervals, together with beat-to-
beat SBP recording, were also used to determine
power spectral analysis with an autoregressive
algorithm also for QTenq, OTpeak, and Tpeak—Tend
intervals (Fig. 2).?? Cross-spectral analysis was
then used to evaluate the reciprocal influence
(coherence function) between RR, QTeng, OTpeax,
and Tpeak—Tend.3 Coherence expresses the fraction
of power at a given frequency in either time series
and provides an index of a linear relationship be-
tween the input and output signals. The coherence
function y[f] was then computed according to the
formula described elsewhere:* 4

f] = Pxy [f] I*
YT pxx(fPyy[f]’

where f is frequency, Pxx [f] is the RR interval
spectrum, Pyy[f] is the QT interval spectrum,
and Pxy][f] is the cross spectrum. The coherence
function measures the degree of linear interaction
between RR and QT interval oscillations as a
function of their frequency. The value of the
coherence function ranges between zero and one.
Mean coherences were measured by averaging y[{]
over the frequency bands: from 0 to 0.50 Hz.

Software for data acquisition and storage and
for spectral analysis were designed and produced
by our research group and are described in detail
elsewhere 45 12,13,25-27

Last, from the same 5-minute ECG segment, the
corrected O-Tend, O-Tpeak, and Tpeak—Tend intervals
were obtained according to the formulas proposed
by Bazett (QTend/RRO.S; QTpeak/RRO'S; Tpeak_Tend/
RR%%),  Friedericia  (QTena/RR%**;  QTpea/
RRO-3 i Tpeak_Tend/RRO'33 ) Lllly (QTend/RROA;
OTpeak/RR%*; Tpeak—Tena/RR**], and Framingham
(QTena + [0.154 x {1000 — RR}]; OTpear + [0.154
x {1000 - RR}]; Tpeak — Tend + [0.154 x {1000 —
RR}]).

Statistical Analysis

Unless otherwise indicated all data are expressed
as means = SD. Data with skewed distribution
are given as median and interquartile range
[75th percentile - 25th percentile]. Categorical
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Figure 2. Representative example of a 5-minute ECG recording (left panels) and related power spectral analysis (right
panels) RR, Q-Teng, Q-Tpeax, Tpeak—Tena intervals in a subject with a left ventricular ejection fraction >35%.

variables were analyzed with the chi-square test.
One-way analysis of variance (ANOVA) andl
Bonferroni test were used to compare data for
the normally distributed variables. Kruskal-Wallis
and Mann-Whitney test were used to compare
nonnormally distributed variables (as evaluated
by Kolgomorov-Smirnov test). Stepwise multiple
regression analysis was used to determine possible
relationships between the three indexes (QTena VI,
OTpeak VI, and TpeaxTengaVI) and the other clinical
and spectral data. P values less than or equal to

0.05 were considered statistically significant. All
data were evaluated with the database SPSS-PC+
(SPSS-PC+ Inc, Chicago, IL, USA).

RESULTS

Of the 127 participants with CHF initially
enrolled, 43 subjects were excluded for various
reasons and a total 84 subjects therefore completed
the study. Of the 43 subjects who were excluded,
11 died of causes other than SCD, and 23
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Table 1. General Characteristics in the Three Study Groups, Patients with Chronic Heart Failure (CHF) Who Died
of Sudden Cardiac Death (SCD) during Follow-Up, and Survivors Who Had a Left Ventricular Ejection Fraction
(LVEF) <35% or >35%

SCD Group LVEF < 35% LVEF > 35% P-Values
N=12 Group N = 41 Group N = 31
Variables Subjects Subjects Subjects [ANOVA]
Age (years) 67 £ 11 62+ 12 50+ 10 NS
M/F 10/2 36/5 29/3 NS
BMI (kg/m?) 25+5 27 £ 4 27 £ 4 NS
HR (beats/min) 72 +£ 11 68 £ 9 64+ 10 NS
SBP (mm Hg) 122 £+ 27 114 £ 21 118 £ 22 NS
DBP (mm Hg) 65+ 14 61 + 14 64+ 11 NS
QTeng Bazett (MS) 401 4+ 75¢ 390 + 44 371 £+ 30 0.007
QTend Fridericia (MS) 413 4 73°¢ 382 + 46 368 + 33 0.021
QTeng Liny (Ms) 416 4+ 74¢ 385 + 45 369 + 31 0.013
Tend Framingham (MS) 412 4+ 74°¢ 384 + 45 369 £ 31 0.023
Qpeak Bazett (MS) 305 + 28 311 £ 42 291 +£ 27 NS
QTpeak Fridericia (MS) 300 £ 28 305 +£43 289 £+ 28 NS
QTpeak Lilly [ms) 302 + 28 308 + 43 290 4+ 27 NS
Tpeak Framingham (MS) 302 £ 28 310 £ 41 291 £ 26 NS
Tpeak ~Tend Bazett (MS) 116 £ 632¢ 78 + 30 79 + 17 0.002
Tpeak 'Tend Fridericia (ms] 113 £ 622¢ 76 + 30 79 £ 17 0.003
Tpeak ~Tend Liy (MS) 114 £ 623¢ 77 + 30 79 £ 17 0.003
Tpeak-Tend Framingham (MS) 121 £ 702¢ 89 + 34 83+ 23 0.015
Coronary disease
1 Vessel 2 1 2 NS
2 Vessels 4 17 14 NS
3 Vessels 6 23 15 NS
LVEF (%) 4D 4+ 8P 30 + 54 45+ 7 0.0001
NYHA class (I/11/111) 1/8/3 3/19/19 6/19/7 NS
Serum K* 4.1 +£0.1 4.1+0.2 424+0.3 NS
B-blockers 8 31 24 NS
Furosemide 4 26 8 NS
ACEi/Sartans 9 29 30 NS
Spironolactone 3 16 8 NS
Digoxin 2 10¢ 0 0.033
Amiodarone 2 2 1 NS

Data are expressed as mean + SD.

3P < 0.05 SCD vs LVEF < 35% group.

PP < 0.001 SCD vs LVEF < 35% group.

P < 0.05 SCD vs LVEF > 35% group.

dp < 0.001 LVEF < 35% vs LVEF > 35% group.
€P < 0.05 LVEF < 35% vs LVEF > 35% group.

M/F = male/female; BMI = body mass index; HR = heart rate; LVEF = left ventricular ejection fraction; NYHA = New York Heart

Association.

subjects refused to collaborate. No patient had
an implantable cardioverter defibrillator placed
for primary SCD prophylaxis either because they
underwent assessment before the Multicenter
Automatic Defibrillator Trial (MADIT II) was
published or because they voluntarily refused ICD
implantation.

Neither age, body mass index (BMI), gender
distribution, heart rate, systemic arterial pressures,
NYHA class, coronary disease, or drug therapy
differed significantly between the three study

groups, whereas the ECG recording showed a
significantly longer corrected Q-Teng and Tpeak-
Teng intervals in the SCD group than in the LVEF
>35% group. The group with an LVEF <35% had
a lower LVEF than the other two groups and used
digoxin more frequently (Table 1).

The temporal repolarization dispersion index
QTengVI was significantly higher in the LVEF
<35% than in the LVEF >35% group. Conversely,
OTpea VI was significantly higher in the LVEF
<35% and SCD groups than in the LVEF
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Table 2. QT Data Obtained in the Three Study Groups, Patients with Chronic Heart Failure (CHF) Who Died of
Sudden Cardiac Death (SCD) during Follow-Up, and Survivors Who Had a Left Ventricular Ejection Fraction (LVEF)
< 35% or > 35%

SCD Group LVEF < 35% LVEF > 35%

N=12 Group N = 41 Group N = 31 P-Values
Variables Subjects Subjects Subjects [ANOVA]
QTeng (Ms) 401 + 80 368 + 53 364 + 44 NS
QTengvariance (ms?) 66[192] 52[60] 20[39] NS
RR (ms) 926 + 221 895 + 128 966 + 31 NS
RR variance 324[1177] 669[1078] 805[1399] NS
QTengVl —0.28[1.29] —0.22[0.83]¢ —0.72[0.56] 0.004
RR—QTenq, COherence 0.265 4+ 0.093 0.243 4+ 0.061 0.2634+0.060 NS
QTpeak (MS) 291 + 39 294 + 49 285 + 35 NS
QT peakvariance (ms?) 27[66] 19[20]¢ 8[15] 0.044
QTpearVI —0.36[1.54]° —0.54[0.87]° —0.98[0.57] 0.001
RR— QT,pex, cOherence 0.277 £ 0.075 0.271 £ 0.068 0.301 £ 0.098 NS
Tpeak —Tenda (MS) 109 £ 632Pb 73 + 29 78 + 18 0.004
Tpeak —Tenavariance (ms) 100[195]° 46[74]4 22[33] 0.044
Tpeak —TenaVI 1.26[1.48]° 1.15[1.20]4 0.47[0.93] 0.001
RR—Tpeak —Tena, cOherence 0.217 4+ 0.045 0.220 4+ 0.056 0.241 4+ 0.058 NS

Values are expressed as mean + SD or median [interquartile range 75th percentile-25th percentile].

3P < 0.05 SCD vs LVEF < 35% group.

PP < 0.05 SCD vs LVEF > 35% group.
P < 0.001 LVEF < 35% vs LVEF > 35% group.

dp < 0.05 LVEF < 35% vs LVEF > 35% group.

>35% group (Table 2). Similarly, TpeaxTenaVI
were significantly higher in the LVEF <35%
and SCD groups than in the LVEF >35% group
(Table 2).

No significant differences were found in power
spectral analysis of RR intervals, SBP and the «
index in the three groups, except for TP, VLF, and
LF obtained from RR variability. Specifically, TPgrg
and VLFrr were significantly lower in the SCD
and LVEF <35% groups than in LVEF >35% group
(Table 3). LFrr had significantly lower values in
the LVEF <35% than in the LVEF >35% group
(Table 3).

The stepwise multiple regression analysis
testing OTenqaVI as dependent variables detected
significant negative relationships with LFrr (8 =
-0.37; standard error = 0.04; P = 0.0001), LVEF
(B = -0.33; standard error = 0.00; P = 0.0001),
and BMI (8 = -0.26; standard error = 0.02; P =
0.008) (Table 4, Fig. 3). Conversely, the multiple
regression analysis testing QTpea VI as dependent
variables, disclosed a significant relationship with
LFgr (B = -0.59; standard error = 0.04; P = 0.0001)
and LVEF (8 = -0.28; standard error = 0.00;
P = 0.0001) but not with BMI (Table 4, Fig. 3).
The regression analysis run with Tpea—TengVI as
dependent variable yielded similar results (LFgrg:

B = -0.42; standard error = 0.07; P = 0.0001;
LVEF: g = -0.26; standard error = 0.01; P = 0.014)
(Table 4).

DISCUSSION

The major original finding in this retrospective
study is that patients who died of SCD during
follow-up, notwithstanding an only moderately
depressed LVEF, showed a larger QOTpeaxVI and
TpeakTend VI than patients with CHF who survived.
Accordingly, these two temporal myocardial repo-
larization dispersion indexes seem able to predict
subjects at risk of SCD among patients who
the current ACC-AHA-ESC guidelines consider
ineligible for ICD implantation for primary SCD
prophylaxis. Our second finding is that the three
temporal myocardial repolarization dispersion in-
dexes we investigated, namely QTenqVI, OTpear VI,
and the Tpeax Tena VI, correlate inversely with LFgg.
This somewhat expected finding is of clinical
interest because LFrr is depressed in patients
with CHF who died suddenly,?8-3° improves along
with the clinical and hemodynamic improvement
induced by B-blocker therapy?® or biventricular
stimulation®® and is thought to mirror sinus
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Table 3. RR and SPB Short-Term Power Spectral Data Obtained in the Three Groups, Patients with Chronic
Heart Failure (CHF) Who Died of Sudden Cardiac Death (SCD) during Follow-Up, and Survivors Who Had a Left
Ventricular Ejection Fraction (LVEF) <35% or >35%

SCD Group LVEF < 35% Group LVEF > 35% Group

N=12 N = 41 N = 31 P-Values
Variables Subjects Subjects Subjects [ANOVA]
TPgr (Ms?) 323 [1175])° 667 [1012]° 910 [1348] 0.043
VLFrg (Ms?) 139 [721]2 304 [792]° 552 [825] 0.040
LFrr (Ms?) 62 [274] 62 [237]° 180 [247] 0.049
HFgr (Ms?) 28 [196] 49 [96] 96 [125] NS
LF/HF 1.4[1.9] 1.6[1.9] 1.8 [2.3] NS
TPsgp (Mm Hg?) 26 [50] 20 [20] 22 [20] NS
VLFsgp (mm Hg?) 18 [43] 12 [14] 18 [19] NS
LFsgp (mm Hg?) 4 [3] 2 [3] 31[3] NS
HFsgp (mm Hg?) 2 [5] 2 [3] 112] NS
aLF (ms/mm Hg) 6 [8] 6 [4] 8 [5] NS
aHF (ms/mm Hg) 7 19] 7 [8] 8[13] NS

Values are expressed as median [interquartile range 75th percentile-25th percentile].

3P < 0.05 SCD vs LVEF > 35% group.
bP < 0.05, patients with LVEF < 35% vs LVEF > 35% group.

TP = total power; VLF = very low frequency; LF = low frequency; HF = high frequency; RR = RR interval; SBP = systolic blood

pressure.

Table 4. Stepwise Multiple Regression Analysis between QTengVI, or QTpearVl, or TpeakTena (Dependent Variables)
and other Clinical and Spectral Data (Independent Variables)

Ln LFgg LVEF BMI

B SE P B SE P B SE P R2 P
QTengVI ~-0.37 0.04 0.0001 -0.33 0.00 0.001 ~0.26 0.02 0.008 0.366 0.0001
QT peak V! ~0.59 0.04 0.0001 -0.28 0.00 0.0001 - - NS  0.492 0.0001
ToeakTenaVl  —0.42  0.07 0.0001 —-0.26 001 0.014 - - NS  0.284 0.0001

R2 value (a goodness-of-fit index) with its related P value refers to the fraction of variance explained by each multivariate model

(last two columns).
B = standardized regression coefficient value; SE = standard

dysfunction or low baroreceptor sensitivity or both
in patients with CHF.3!

The three ECG intervals we measured, O-Te,q,
O-Tpea, and the Tpeax-Teng intervals, differ in
electrophysiological meaning. Despite remaining
controversial,*>-3* some investigators consider that
the O-Tpeak interval depends on the action
potential duration only in the epicardial layer.2? %!
Conversely, the Tpeak-Teng interval predominantly
measures myocardial repolarization in the M-cell
layer and also in the layers in which depolarization
lasts longer. For this reason the Tpeax—Tend interval
probably reflects the maximum difference in
repolarization between the myocardial layers and
hence may be a noninvasive marker of transmural
dispersion repolarization, reported to be increased
in subjects at high risk for SCD.2%2! Hence the

error value.

derived Tpeak—Tena VI, being influenced mainly by
the terminal part of the action potential, namely
from the rapidly (Ix,) and slowly activating (Ik)
components from the delayed rectifier current
and the inward rectifier current (Ix;), could
be an exact marker of temporal myocardial
repolarization dispersion. Conversely the QTpear VI
could reasonably depend mainly on oscillations
in the first part of action potential (phase O, 1,
and 2) and therefore on inward Na (Iyn,) and
Ca (IcaL) currents and on transient K outward
currents (I,). Given that CHF induces profound
changes in the entire repolarization phase and does
so by downregulating K currents, increasing late
Ina currents and deregulating intracellular Ca,*®
the combined change in QTpea VI and Tpeax Teng VI
we observed, rather than being an unexpected
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Figure 3. Linear regression analysis between QTengVI, QTpeaVl, and Tpea—TendVI, natural logarithm of low frequency

obtained from RR interval power spectral analysis (InLFgg).

finding, strengthens the hypothesis that several
mechanisms concur in causing the arrhythmoge-
nesis in these patients. Most important, temporal
variability in O-Tpeax and Tpeak—Tenq intervals
could result in delayed after depolarizations
(DADs) or early after depolarizations (EADs)
and might indicate the presence of tissue areas
containing nonhomogeneous refractory periods
that, under favorable circumstances (i.e., ischemia,
neurohumoral activation), could set up re-entry
circuits thereby triggering malignant ventricular
arrhythmias.?% 2!

Last, the inverse correlation we found between
all the QT variability indexes and LFgrr and the
LVEF indicates how closely these variables are
interconnected in neurohumoral activation and
repolarization.®® Even though its precise patho-
physiological meaning during CHF remains con-
troversial, the LFrg diminishes during CHF,?? 3!
correlates with SCD risk?®?° and increases as treat-
ment induces hemodynamic improvement.2® %0
Of the three multiple regression analyses we
ran in this study, the one achieving major
significance was that between QTpeax VI, LVEF, and
LFgr. Current knowledge leaves unanswered the
question whether this index correlates with LFgrr
because both variables are negatively influenced
by the LVEF or whether an unknown shared factor
causes these two variables to change according to
LVEF. This possibility notwithstanding, given that
both are risk factors for SCD, we conjecture that
both are linked by a single causal factor. Another
possible arithmetical explanation might be found in
the QTVI formula itself, given that LFgg accounts
for RR variance.??3” Nevertheless LFrg component

represents just one of the spectral components of
heart rate variability and no significant relationship
was found between QT variability indexes and
HFRR and VLFRR.

This study also helps to reinforce other findings
of clinical importance already reported in earlier
studies. For example, power spectral analysis
investigating RR intervals of heart rate variability
but not of SBP or baroreceptor sensitivity, seems
able to select persons at high risk of SCD. In our
study, TPrr and VLFgg, were strongly depressed in
subjects who died of SCD. This finding is of clinical
importance even though some investigators doubt
whether VLFrr values assessed from short-term
(5 minutes) rather than from 24-hour recordings
provide reliable results.??*8 Last, our study failed
to document the previously reported reduced LFrg
associated with SCD,*® probably because we had
too few subjects in the SCD group.

LIMITATIONS

Although the small study sample analyzed, par-
ticularly in the SCD group, as well as our patients'
the single ischemic etiology provide homogenous
data for, we acknowledged them also as limitations
because they prevent us from extrapolating our
findings to other patients with CHF.

CONCLUSIONS

This study provides further evidence supporting
greater temporal repolarization lability and lower
heart rate variability in subjects with CHF who
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died of SCD than in those who survived. Even
though our data show that OTpea VI and Tpeak-
TenaVI both contribute significantly to QTengVI

in
to

patients with CHF, further studies need
investigate their possible role in identifying

patients with a moderately depressed LVEF who
are at substantial risk of SCD though not yet
considered eligible for ICD implantation.
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