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Background: The terminal part of the QT interval (T peak to T end; Tp-e)—an index for dispersion of
cardiac repolarization—is often prolonged in patients experiencing malignant ventricular arrhythmias
after acute myocardial infarction (AMI). We wanted to explore whether high Tp-e might predict
mortality or fatal arrhythmia post-AMI.

Methods: Tp-e was measured prospectively in 1359/1384 (98.2%) consecutive patients with ST
elevation (n = 525) or non-ST elevation (n = 859) myocardial infarction (STEMI or NSTEMI) admitted
for coronary angiography.

Results: Tp-e was significantly correlated with age, heart rate (HR), heart failure, LVEF, creatinine,
three-vessel disease, previous AMI and QRS and QT duration. During a mean follow-up of 1.3 years
(range 0.4–2.3),109 patients (7.9%) died; 25, 45, and 39 from cardiac arrhythmia, nonarrhythmic
cardiac causes and other causes, respectively. Long Tp-e was strongly associated with increased risk
of death, and Tp-e remained a significant predictor of death in multivariable Cox analyses (RR 1.5,
95% CI[1.3–1.7]). HR-corrected Tp-e (cTp-e) was the strongest predictor of death (RR 1.6 [1.4–1.9]).
Tp-e and cTp-e were particularly strong predictors of fatal cardiac arrhythmia (RR 1.6 [1.2–2.1] and
RR 1.8 [1.4–2.4]). Findings were similar in STEMI and NSTEMI. When comparing two methods for
measuring Tp-e, one including the tail of the T wave and one not, the former had markedly higher
predictive power (P < 0.001).

Conclusion: Tp-e, and in particular cTp-e, were strong predictors of mortality during the first year
post-AMI, and should be further evaluated as prognostic factors additional to established post-AMI
risk factors.
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INTRODUCTION

In 1978, Schwartz and Wolf demonstrated an
association between long QT interval and risk of
sudden death after acute myocardial infarction
(AMI).(1) Long QT also predicts all-cause mortality
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in a variety of clinical settings.(2,3) Recent studies
show that the length of the terminal part of the QT
interval–defined as the distance between the top
(or nadir) and the end of the T wave (Tp-e), is an
index of total spatial dispersion of cardiac repolar-
ization.(4,5) Increased dispersion of repolarization is
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one of the several factors that may promote malig-
nant ventricular arrhythmias.(6) Accordingly, long
Tp-e has been associated with malignant arrhyth-
mias in the long QT syndrome.(7) the Brugada syn-
drome,(8) in hypertrophic cardiomyopathy,(9) and
post-AMI.(10)

The QT interval is prolonged after myocardial in-
farction,(11) but since Tp-e correlates more closely
with dispersion of cardiac repolarization than the
entire QT interval,(12,13) we wanted to explore
whether Tp-e might predict mortality or fatal ar-
rhythmias post-AMI–a so far unsettled issue.(14,15)

We especially wanted to study the prognostic sig-
nificance of different definitions of the end of the
T wave as given in the literature.(16,17)

METHODS

A total of 1384 consecutive patients with AMI
referred to Oslo University Hospital, Rikshospi-
talet (RH), for coronary angiography were prospec-
tively enrolled between September 2005 and
August 2007. Until December 2006, RH served as
a tertiary referral center for three counties, and
from 2007 two additional counties. The study was
approved by the Regional Ethics Committee.

Diagnostic criteria for AMI were: (1) typical
symptoms, and (2) Troponin I or T-values above
the upper limit of normal according to laboratory
standards at the referring hospitals. At RH a tro-
ponin T assay (Troponin T, Cardiac T, 04491815
190, Roche/Cobas) with reference limit <0.10 μM
was applied.

ST elevation myocardial infarction (STEMI) was
diagnosed if the sum of ST elevations in two adja-
cent ECG leads exceeded 3 mm.

Patients without ST elevation (NSTEMI, n = 859)
were referred for early coronary angiography,(18)

with mean time of 3.0 days (median 2, range 0–19)
from start of symptoms to angiography. STEMI pa-
tients (n = 525) were routinely referred directly for
urgent angiography.(19) Patients with cardiac arrest
prior to arrival and treated with hypothermia were
not included.

ECG Measurements

Tp-e measurements

Twelve leads ECGs were registered on Schiller
Cardiovit AT-102 ECG recorders using a 50 mm/s
paper speed.

Isoelectric line
(first derivative = 0)

Tangent Tp-e

Tail Tp-e

Figure 1. Measurement of Tp-e according to the “tail
method” (first derivative = 0) and the “tangent method”
(second derivative = 0).

In all STEMI patients and in NSTEMI patients
who underwent percutaneous coronary interven-
tion (PCI), ECGs recorded one hour after completed
revascularization were used. In NSTEMI patients
scheduled for bypass surgery or in whom revas-
cularization was not found necessary, indicated or
possible, the ECGs taken immediately prior to an-
giography were used. Tp-e was measured in the
precordial leads using two methods (Fig. 1):

1. Method 1, the “Tangent Method”: The time
in milliseconds from the peak of the T wave (or
nadir if negative or biphasic T wave) and the
intersection between the tangent at the steep-
est point of the T-wave downslope and the iso-
electric line.(16)

2. Method 2, the “Tail Method”: The time from
the peak or nadir of the T wave to the point
where the wave reached the isoelectric line.(17)

The main difference between the two methods
is that the tail method also includes the terminal
phase of the T wave.

All findings reported on Tp-e in this article are
based on the tail method unless otherwise speci-
fied, chosing the lead with the longest Tp-e. In pa-
tients with atrial fibrillation (6.4%), Tp-e was mea-
sured in five consecutive beats, and the arithmetic
mean calculated. If encountering difficulties when
trying to follow the definitions of Tp-e in nontyp-
ical situations, we used a lead in which this was
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possible. Tp-e in all available ECGs (n = 1359;
98.2%) was measured to the closest 0.5 mm by
one cardiologist blinded to clinical outcomes. In
order to assess intraobserver variability, a random
sample of hundred ECGs was reread by the same
observer. To assess interobserver reproducibility,
Tp-e was remeasured in two random samples of
hundred ECGs by two other cardiologists blinded
to all other data, analyzing one sample each.

Heart Rate Correction

Since heart rate (HR) is the principal determinant
of the length of repolarization and Tp-e reflects
its terminal phase, HR correction of Tp-e might
be appropriate. No consensus exists on how such
HR correction should be performed.(20) A number
of strategies were evaluated as suggested by Ma-
lik,(21) but we decided to report HR-corrected Tp-
e as cTp-e = Tp-e ∗ 2

√
1/RR, a method that has

been used previously in HR correction of tangent
Tp-e(22) and which is similar to Bazett’s widely
used formula for HR correction of the QT
interval.(23)

Other ECG Data

QRS duration was calculated by the ECG
recorder software. The QT interval was measured
using the tail method. Presence of T wave inver-
sions, prominent U waves and left or right bundle-
branch block (LBBB or RBBB) were recorded.

Clinical Data

Clinical information was obtained from our
electronic hospital medical records and referral
documents.

Acute heart failure was considered to be
present in patients who had any of the following
conditions:

• Clinical signs of congestive heart failure neces-
sitating loop diuretics, nitrates or CPAP/BiPAP,
or

• Severe hypotension treated with pressors or in-
travascular volume expanders, or

• Treatment with intraaortic balloon pump (not
for ongoing ischemia pending bypass surgery).

Echocardiography was performed in presence
of acute heart failure or when significant valvu-
lar disease was suspected, and a left ventricu-

lar ejection fraction (LVEF) of <40% was noted.
Other patients were judged to have normal or near
normal LVEF. Coronary diameter stenoses ≥50%
were labelled significant, and patients with signifi-
cant stenoses in all three main coronary ateries si-
multaneously were labelled as having “three-vessel
disease” (3VD).

Blood Tests

Blood tests taken on RH arrival included tro-
ponin T, C-reactive protein (CRP), erythrocyte sed-
imentation rate, hemoglobin, creatin kinase MB
(CK-MB) and serum glucose, creatinine, potas-
sium, and total cholesterol. In STEMI patients, tro-
ponin T was also measured after six hours and at
08:00 AM, 2:30 PM, and 8:00 PM, using the max-
imum value. Since NSTEMI-patients were initially
evaluated at referring hospitals using differing tro-
ponin I or T assays which were taken at widely
differing intervals prior to RH-referrral, troponin
data in NSTEMI patients have not been used for
other than AMI-diagnostic purposes.

Follow-up

Cause specific mortality was obtained from
Statistics Norway and from the hospital medical
records. In patients who died outside hospital, ad-
ditional information on mode of death was given
by relatives contacted first by letter and then by
telephone.

Deaths were categorized according to the
Hinkle–Thaler classification:(24)

1. Cardiac arrhythmia (abrupt collapse without
prior circulatory collapse)

2. Nonarrhythmic cardiac causes (cease of pulse
only after peripheral circulatory collapse).

3. Stroke; cerebral thrombosis or hemorrhage,
4. Cancer, and
5. Other causes; pulmonary failure, renal failure,

surgical complications, systemic inflammatory
disease and miscellaneous diseases.

Statistical Analyses

Cox proportional hazards analyses were per-
formed to study the relations between Tp-e
and total mortality. We initially made a mul-
tivariable model including all the variables in
Table 1 except Tp-e, HR and cTp-e, and the vari-
ables in Table 2 that differed significantly between
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Table 1. Baseline Characteristics among 1359 Survivors and Nonsurvivors with Available ECGs on Admission

Survivors Nonsurvivors

Mean SD Range Mean SD Range P

Age (years) 64.7 12.4 22–92 74.8 9.3 49–91 <0.0001
Women (%) 27.8 33.9 NS
Heart failure (%) 11.0 38.5 <0.0001
LVEF3 < 40% (%) 11.6 32.1 <0.0001
Hemoglobin (g/L) 13.9 1.6 5.6–18.5 12.5 1.9 7.7–15.9 <0.0001
Creatinine (μmol/L) 84.0 46.6 32–918 137.6 128.5 44–819 <0.0001
C-reactive protein (mg/L) 18.4 34.8 1.0–353 47.2 65.9 1.0–322 <0.0001
Troponin T (μg/L) 4.6 4.5 0.1–26 6.6 6.6 0.1–25 0.0121
3 vessel disease (%) 25.8 51.0 <0.0001
Tp-e (ms) 113.6 19.7 60–260 122.1 22.0 80–190 <0.0001
Heart rate (bpm) 69.6 14.7 37–132 80.0 20.7 45–142 <0.0001
cTp-e (ms) 121.4 22.8 70–267 139.3 27.2 79–209 <0.0001

Troponin T in STEMI patients only (see text)

Table 2. Comorbidity and Cardiovascular Drug Treatment at the Time the ECGs were Recorded, and on
Discharge

Survivors Nonsurvivors
(n = 1275) (n = 109)

Comorbidity % % P∗

• Previous PCI 12.0 3.9 0.025
• Previous CABG 7.3 15.5 0.003
• Previous AMI 19.8 37.9 <0.001
• Diabetes 14.4 21.4 0.068
• Cancer 7.7 15.5 0.006
• Hypertension 31.7 36.9 0.27
Drugs on admission

• Clopidogrel 84.4 67.7 <0.001
• Aspirin 92.6 84.3 0.003
• Beta-blockers 62.0 75.5 0.005
• ACE inhibitors 21.5 34.3 0.003
• ATII blocker 14.9 15.7 0.83
• Statins 61.3 54.9 0.007

Drugs on discharge
• Clopidogrel 93.8 75.3 <0.001
• Aspirin 98.4 92.5 <0.001
• Beta-blockers 87.0 92.5 0.12
• ACE inhibitors 32.3 41.9 0.06
• ATII blocker 13.8 12.9 0.84
• Statins 93.4 67.7 <0.001

∗Wilcoxon two-sample test

survivors and nonsurvivors (except drugs on dis-
charge). After stepwise exclusion of all variables
with P > 0.10, a new model was obtained that con-
tained only significant variables. In the final analy-
ses, Tp-e, HR, and cTp-e were added successively
as shown in Table 3.

STEMI and NSTEMI were initially analysed sep-
arately, but differences were moderate. Supple-

mentary analyses for specific causes of death were
carried out treating other causes as censoring. The
proportional hazards assumption was reasonably
fulfilled for all covariables. However, since some
covariables tended to have a more marked effect
during the first period following the AMI, we did
additional analyses separating the first 30 days
and the subsequent follow-up period. Associations
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between selected covariables and time to death
are presented as relative risks (RRs) related to an
increase of 1SD for continuous variables and to a
category change for discrete variables.

Wilcoxon two sample tests were used in
between-group comparisons for continuous vari-
ables, and chi-square tests for comparisons of di-
chotomous variables. Pearson correlation was used
for assessing the associations between selected co-
variables against increasing Tp-e. Receiver oper-
ating characteristics (ROC) curves were used to
illustrate sensitivity and specificity of Tp-e as a
predictor of total mortality. Optimal cut-off values
were defined as the value of the ROC curve clos-
est to the upper left corner.(25) Confidence intervals
for the area under the curve (AUC) were based on
bootstrapping utilizing the R2.11 package “boot,”
All other statistical analyses were performed using
StatView 5.0. P-values are two-sided, and values
<0.05 were considered significant.

RESULTS

Survivor versus Non-survivors

Table 1 and Table 2 demonstrate significant dif-
ferences in several baseline characteristics, in co-
morbidity and in cardiovascular medication be-
tween survivors and nonsurvivors.

Completeness of Data

Hemoglobin values were obtained in 99.6%,
Troponin T (STEMI) in 99.8%, creatinine 99.9%,
C-reactive protein 98.5%, Tp-e 98.2%, and heart
failure status in 100%. Following our protocol
echocardiography was performed in 38.6%.

Measurements of Tp-e

The mean±SD difference between the first and
the second reading by the same observer was 0.9 ±
9 ms. The differences between the three observers
were 2.8 ± 11 ms, 1.4 ± 10 ms, and 2.8 ± 11 ms.
None of these differences were statistically signifi-
cant. ECG lead V2 had the longest Tp-e in 86% of
cases.

Mean ± 1SD Tp-e was 114.2 ± 20.2, and num-
bers of patients in groups G1–G4 of Tp-e in ranges
60–90 ms, 100–110 ms, 120–130 ms, and ≥140 ms
were 146, 573, 434, and 206.

Mean±SD cTp-e was 122.8 ± 23.6 ms, and
interquartile ranges of increasing cTp-e were
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Figure 2. (A) Kaplan–Meier plot of cumulative survival post-AMI among patients in
groups G1–G4 with heart rate uncorrected Tp-e 60–90 ms (G1, n = 146), 100–110
ms (G2, n = 573), 120–130 ms (G3, n = 434), and ≥140 ms (G4, n = 206). (B)
Kaplan–Meier plot of cumulative survival post-AMI among patients in quartiles Q1–Q4
of increasing heart rate corrected Tp-e (cTp-e) (Q1; ≤105 ms, Q2; 106–120ms, Q3;
121–136ms, Q4; ≥137 ms).

Q1; ≤105 ms, Q2; 106–120 ms, Q3; 121–136 ms,
Q4; ≥137 ms.

Tp-e and Other Covariables

Tp-e was significantly correlated with age, heart
failure, LVEF, HR, QRS, and QT duration, cre-
atinine, 3VD and previous AMI, but not with
hemoglobin or CRP (details not shown).

Mortality

Overall Mortality

During a mean follow-up among survivors of
1.3 years (range 0.4–2.3) 109 (7.9%) died; 45 within
the first 30 days. Among NSTEMI patients 72
(8.4%) died, among STEMI 37 (7.0%). Twenty-five
died from cardiac arrhythmia; 45 from nonarrhyth-
mic cardiac causes; 10 from stroke; 12 from can-
cer; 17 from miscellaneous causes. Six of the 25
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patients in whom admission ECG was not taken,
died. Among the 25 patients who died from cardiac
arrhythmia, 17 were witnessed sudden deaths, and
eight unwitnessed (the abrupt time course of death
confirmed by relatives).

Mortality Related to Tp-e and cTp-e

Long Tp-e was significantly associated with high
total mortality;particularly short term. In groups
G1–G4 of increasing Tp-e 5.5%, 4.4%, 8.5%, and
16.0% died (Fig. 2A). The association between cTp-
e and mortality was stronger, and mortality in quar-
tiles Q1–Q4 of increasing cTp-e was 3%,1%, 5.0%,
6.7%, and 15.8% (Fig. 2B). Figure 3 shows a par-
ticularly strong trend for cardiac arrhythmias, but
also for nonarrhythmic cardiac deaths and other
causes. These patterns were similar above and be-
low 75 years (details not shown).

Proportional Hazards Analyses

Table 3 shows that all candidate covariables
were significant predictors of mortality in univari-
able analyses (column A). In multivariable analy-
ses all covariables except beta-blocker on admis-
sion remained significant or borderline significant
(columns B–D). Uncorrected Tp-e was a significant
multivariable predictor in a model not including
HR (column B). When uncorrected Tp-e and HR
were included simultaneously, both were signifi-
cant, and the predictive power of uncorrected Tp-
e was increased (column C). HR corrected Tp-e
(cTp-e) was the strongest multivariable predictor
in terms of chi-square value (column D) (details not
shown). LVEF was significant in models not includ-
ing heart failure, but non-significant when heart
failure was included. The predictive power of Tp-e
and cTp-e were similar in STEMI and NSTEMI.

Tail versus Tangent Tp-e

Tp-e measured by the tangent method was a sig-
nificant multivariable predictor of mortality (RR
1.2 [1.0–1.5], P = 0.033). When Tp-e measured ac-
cording to both the tail and the tangent method
were included, tail Tp-e was significant (P = 0.006),
whereas tangent Tp-e became non-significant (P =
0.60) (likelihood ratio 6.7 (1DF), P<0.01). This im-
plies that tail Tp-e adds prognostic power beyond
the tangent method.

Groups of increasing Tp-e
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Figure 3. (A) Total- and cause-specific mortality in
groups G1–G4 with heart rate uncorrected Tp-e 60–90
ms, (G1, n = 146), 100–110 ms (G2, n = 573), 120–
130 ms (G3, n = 434), and ≥140 ms (G4, n = 206). (B)
Total- and cause-specific mortality according to quartiles
Q1–Q4 of increasing heart rate corrected Tp-e (cTp-e)
(Q1; ≤105 ms, Q2; 106–120 ms, Q3; 121–136 ms,
Q4; ≥137 ms).

Tp-e and Cause of Death

In multivariable analyses Tp-e was a particularly
strong predictor of fatal arrhythmia (RR 1.6, 95% CI
[1.2–2.1]), besides also of death from non-cardiac
causes (RR 1.4 [1.1–1.8]). For nonarrhythmic car-
diac causes there was a similar trend. Similar pat-
terns were seen when analyzing cTp-e (details not
shown).

Troponin T

Troponin T (STEMI patients) was borderline sig-
nificant in multivariable analyses (RR 1.3 [1.0–1.8],
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P = 0.05). Tp-e’s prognostic power was increased
when troponin T was added to the multivariable
model.

Exploratory Analyses

Other ECG Variables

QRS and QT duration were significant univari-
able predictors of mortality. QT duration was sig-
nificant in multivariable analyses similar to those
presented in Table 3 when HR was included (RR
1.3 [1.1–1.6]), but not when Tp-e was included. No
significant associations were found between mor-
tality and T wave inversions, prominent U waves,
LBBB, or RBBB.

Short- and Long-term Mortality

Tp-e was a strong multivariable predictor of
death when observation time was restricted to ≤
30 days (45 deaths, 80% cardiac) (RR 1.6, [1.3–
2.1]). When analyzing only the patients who sur-
vived more than 30 days, Tp-e was still significant
(RR 1.3, [1.0–1.6]).

Tp-e and Drugs

Twenty-five patients treated with amiodarone on
admission had significantly longer Tp-e than those
who were not (mean Tp-e 133 ± 23 vs. 114 ± 20
ms, P < 0.001). Otherwise, no significant associa-
tions were found between use of drugs and Tp-e;
particularly not beta-blockers.

Tp-e and Acute Heart Failure

Among the 175 patients with acute heart failure
(mean Tp-e 115 ± 21), 37 (21.1%) died (nine fa-
tal arrhythmia, 22 nonarrhythmic cardiac death).
In this group, Tp-e was the strongest predictor of
mortality (RR 1.6 [1.2–2.2]).

ROC Analysis

For total mortality, the area under the ROC curve
(AUC) for cTp-e at 1 year was 0.77 [0.70–0.84].
The optimal cut-off value as suggested by the ROC
analysis was 132 ms, corresponding to a sensitivity
of 0.68 and a specificity of 0.74.

DISCUSSION

Tp-e – a measure of the terminal part of the QT
interval, was a strong and independent predictor of
mortality during the first year post-AMI. Moreover,
Tp-e measured according to the tail method was a
better prognostic instrument than Tp-e measured
according to the traditional tangent method. Heart
rate correction appeared to improve the prognostic
value of Tp-e.

Prior Investigations

This is the first study of AMI survivors that as-
sesses the prognostic significance of Tp-e measured
according to the tail method, whereas only two pre-
vious studies have reported the prognostic value of
Tp-e post-AMI using the tangent method.(14,15) In a
1992–96 study (n = 280) no significant associations
between ECG variables reflecting dispersion of re-
polarization and subsequent death were found,(14)

although there was a trend towards longer Tp-e in
patients who died. In a recent study (n = 101) long
Tp-e predicted mortality in STEMI patients under-
going PCI,(15) in concert with our findings. Disper-
sion of electrical repolarization has been reported
as a major arrhythmogenic factor post-AMI,(26,27)

and QT dispersion was introduced as a measure of
electrical repolarization in 1994.(28) Tp-e may pos-
sibly be a more accurate marker of electrical dis-
persion than QT, not including depolarization but
focusing on repolarization.

Tp-e and Cause of Death

VentricularAarrhythmias

We found a strong association between long
Tp-e and fatal cardiac arrhythmia, suggesting that
long Tp-e may be a marker of increased ventric-
ular arrhythmogenicity. This is supported by the
close correlation between Tp-e and maximal spa-
tial dispersion of cardiac repolarization,(5) that inho-
mogeneous repolarization and delayed ventricular
conduction due to scarred myocardium both con-
tribute to reentrant arrhythmias post-AMI,(29) and
that increased T-wave dispersion after myocardial
infarction appears related to susceptibility to ven-
tricular tachycardia.(10)

Nonarrhythmic Cardiac Causes

Long Tp-e and cTp-e was also associated with
risk of dying from nonarrhythmic cardiac causes.
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Since Tp-e was the strongest multivariable predic-
tor of death in patients with acute heart failure,
and 60% of these died from nonarrhythmic cardiac
causes, combined acute heart failure and long Tp-e
may be particularly ominous.

Other Causes

Long Tp-e was also associated with increased
risk of non-cardiac death, implying that repolariza-
tion disturbances may be a marker of other serious
conditions related to vital functions. Interestingly,
implantable cardioverter defibrillator (ICD) in pa-
tients with heart failure and high risk of ventricular
arrhythmia post-AMI reduced the incidence of fatal
arrhythmia, but not total mortality.(30,31)

Timing of ECG Recordings

ECGs in STEMI patients were taken shortly af-
ter onset of chest pain, whereas ECGs in NSTEMI
patients were recorded after varying intervals from
symptom start. Despite these differences, Tp-e had
similar prognostic impact in both groups. Since re-
polarization abnormalities can be dynamic in the
post-AMI period, it is conceivable that an optimal
“time window” for measuring Tp-e may exist. If
so, Tp-e measured with optimal timing ought to
have higher predictive power than reported in our
study.

The QT interval and Tp-e

Similar to previous studies(1–3) our data show
that the QT interval was a significant predictor of
mortality. However, when both QT and Tp-e were
included, only Tp-e remained significant. This sug-
gests that the terminal part of the QT interval car-
ries most of the prognostic information during the
first year post-AMI.

Significance of the T wave “tail”

The end of the QT interval is conventionally de-
fined as the point where the steepest tangent of
the terminal part of the T wave intersects with
the isoelectric line. However, the T wave mostly
continues beyond that point, creating a “tail” that
gradually becomes horizontal when reaching the
isoelectric line. We found that tail Tp-e provided
significant prognostic information beyond tangent
Tp-e. Conceivably therefore, the T wave tail may
be of particular prognostic importance.

Heart Rate Correction

HR correction may be relevant since the time
course of repolarization depends on the length of
the RR interval. Interestingly, HR potentiated the
predictive power of Tp-e in multivariable analy-
ses. Although we have kept main focus on the pre-
dictive value of uncorrected Tp-e in this article,
the predictive power of cTp-e—which efficiently
integrates information from both Tp-e and HR—is
higher. cTp-e may therefore be a more useful prog-
nostic marker in clinical practice. The best way
to integrate the information from HR and Tp-e is,
however, still an open question.

Limitations

The ECGs were interpreted as typed out on paper
by the ECG recorder in a typical clinical setting.
Therefore, resolution was not optimal.

Determination of the end of the T wave may
sometimes be difficult, e.g., in presence of flat T
waves. Although we found a good interobserver
agreement, a computer algorithm based on the tail
method could be a helpful standardization tool.

By omitting troponin T data in NSTEMI patients,
Tp-e’s predictive power in NSTEMI patients may
theoretically have been overestimated. However,
in STEMI patients, Tp-e’s prognostic power was
slightly increased statistically when troponin was
added.

LVEF is an important predictor of mortality post-
AMI, but echocardiography was performed only
when clinically indicated. However, inclusion of
heart failure and/or LVEF had minimal effect on
Tp-e’s predictive power. Still we cannot rule out
that optimally measured LVEF might have some
effect on Tp-e’s predictive power.

Conclusions

Tp-e measured with the tail method–and in par-
ticular cTp-e, was an important predictor of mor-
tality during the first year post-AMI. Tp-e may pro-
vide substantial prognostic information additional
to established post-AMI risk factors.
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