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Abstract:

Background: Arrhythmic events are one of the leading causes of death in patients after myocardial infarction.
Repolarization abnormalities on the surface ECG has been associated with increased arrhythmic risk. We sought
to investigate the effect of reperfusion, on Tpeak- Tend interval (TpTe), a marker of repolarization and also its
predictive value for 30 day mortality, heart failure and arrhythmias.

Objectives: We aimed to analyze the effect of reperfusion of infarct related artery on the TpTe interval determined
on the surface 12 lead ECG. We also studied the association of Major adverse cardiac events (MACE) with
repolarization abnormality in the ECG. The correlation between TpTe interval and QT dispersion was also
determined.

Methods: Patients with new onset STEMI treated with thrombolysis or primary/ rescue PCI were included. Digital
ECGs at 50 mm/sec speed and 20 mm/mV gain filtered at 0.50-150Hz were taken before and after reperfusion
therapy. TpTe interval was measured in leads with limited ST-segment deviation and so also the QTec.
Echocardiography was done before hospital discharge for all patients. Angiographic parameters of patients
undergoing primary or rescue PCI were recorded. All patients were followed up at 30 days.

Results: From June 2022 to October 2024, total of 216 patients were included of which 183 were males (85.1%).
The mean age was 54.86 years (range 24-80 years). One hundred and thirteen patients underwent primary PCI
(52.3%), 57 underwent lysis (26.4%) and remaining 46(21.3%) had rescue PCI. Thirty day Mortality was 5.1 %
(11 patients). The median pre TpTe interval was 84.5ms and the 25th, 50th and 75th percentiles were 80, 84 and
100 ms respectively. The median post TpTe intervals were 76.7ms (64, 76.7 and 80ms), 75ms (60, 75 and 80ms)
and 73.3ms (66.7, 73.3 and 80ms) respectively in the primary PCI, thrombolysis and rescue PCI groups. There
was statistically significant reduction in TpTe interval at 90 minutes following reperfusion (p values of 0.0001,
0.0001 and 0.004 respectively). This reduction was uniformly seen in all the treatment arms. Of the 216 patients,
210 were followed up at 30 days. Six patients were lost to follow up. Eleven patients died 11(5.1%) patients had
died. The pre TpTe interval of more than 100 ms was associated with increased risk of ventricular arrhythmias
(OR 13.21,95% CI 1.16 — 150.57). However, it did not predict mortality at 30 days (OR — 1.405, 95% CI — 0.288
— 6.842) or heart failure in the 8 patients at follow up. (OR 2.14, 95% CI 0.412-11.148). There was no correlation
between the TpTe interval and QTc dispersion. After adjusting for established risk factors, TpTe interval
difference (pre — post) was found to be significantly associated with duration of chest pain and Killip class.
Conclusion: In patients with STEMI undergoing reperfusion, the TpTe interval was significantly reduced after
reperfusion therapy (either primary PCI or thrombolysis). Pre- reperfusion TpTe predicted the risk of arrhythmias
at 30 days. However, it did not predict subsequent all-cause mortality and heart failure at 30 days. QT dispersion
did not correlate with changes in TpTe interval at 90 minutes following reperfusion.
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Introduction

Advances in the management of ST-Elevation
Myocardial Infarction (STEMI) in the "reperfusion
era," which has markedly improved outcomes due to
treatments like intravenous fibrinolysis, aspirin, and
primary percutaneous coronary intervention (PCI).
Here’s a concise summary:

1. Reperfusion Era Developments:

e Introduction of intravenous fibrinolysis and
widespread use of aspirin.

e  Shift to primary PCI as the preferred strategy
for STEMI treatment over thrombolysis.

2. Treatment Goals:

e Immediate focus on mechanical reperfusion to
restore blood flow.

e Long-term aim to prevent sudden cardiac death,
frequently caused by ventricular arrhythmias.

3. Repolarization and Cardiac Risk:

e Repolarization of the myocardium is closely
tied to adequate perfusion.

e Post-STEMI, patients with abnormal repolari-
zation are at higher risk for sudden death.

4. Electrophysiological Predictors:

e Surface ECG indices have been utilized to as-
sess repolarization and predict outcomes:

e TpTe Interval: Measures repolarization disper-
sion in the heart.

e Corrected QT Interval Dispersion (CQTD):
Represents the difference between maximum
and minimum QT intervals across the 12 ECG
leads, adjusted for heart rate.

Relevance of the Study: Few studies have
examined the TpTe interval in STEMI patients
following primary PCI, and none have specifically
investigated the impact of thrombolysis on TpTe.
Additionally, prior research has reported mixed
findings regarding the effect of mechanical
reperfusion of infarct-related arteries on CQTD (5,
9).

The present study aims to prospectively evaluate the
acute effects of reperfusion therapy on TpTe and
CQTD in STEMI patients. It seeks to assess the
impact of reperfusion of the infarct-related artery on
these parameters and their predictive value for 30-
day mortality. Furthermore, the study will compare
the outcomes of two reperfusion strategies—
primary PCI and thrombolysis—on repolarization
indices.

Objectives

e To analyze prospectively, in patients with
STEMI undergoing reperfusion therapy, the ef-
fect of reperfusion on the Tpeak-Tend interval
on the surface 12 lead Electrocardiogram.
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e To study the association of Major Adverse Car-
diac with repolarization abnormality in the
ECG.

e To study the correlation between TpTe interval
and QT dispersion

Methodology

Setting: Department of Cardiology in Coimbatore
Medical College, Coimbatore which tertiary care,
multi-specialty teaching hospital in South India.

Study Design: This is a prospective study done
among patients diagnosed with STEMI in the
Department of Cardiology in Coimbatore Medical
College, Coimbatore from June 2022 to october
2024.

Study Group: Patients diagnosed with new onset
STEMI who presented to the chest pain unit and
were planned for reperfusion were recruited.

Inclusion Criteria

e Patients with STEMI who underwent reperfu-
sion strategy

e Age group — 18 -80 years

e Period of recruitment: June 2013 to December
2013

e  The choice of reperfusion therapy was left to the
clinician.

Exclusion Criteria: Patients with STEMI who did

not undergo reperfusion

Age >80 (6 patients excluded)

Atrial Fibrillation (2 patients excluded)
LBBB (2 patients excluded)

qRBBB (10 patients excluded)

Prior MI (5 patients excluded)

On TPI (3 patients excluded)

When the ECG was not interpretable

Parameters Recorded
Clinical Variables

Age — in years

Sex — male or female

Symptom at presentation — chest pain/others
Duration of symptoms at presentation — in hours
Risk factors

1)Diabetes Mellitus- on Oral Hypoglycaemic
Agents, Insulin or lifestyle modification

2)Hypertension — on drugs or lifestyle modification
3)Smoking — currently or in the last 1 year
4)Dyslipidemia — on drugs or lifestyle modification

5)Family history of premature CAD — males below
55 years or females below 65 years

e Killip Class at admission — class I to IV
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e 30 day follow up (6 lost) —

1) Mortality

2) Heart failure — requiring re-admission
3) Arrhythmias - ECG documentation

Electrocardiographic Variables: Standard 12-lead
ECG were recorded at 50 mm/s paper speed and 20
mm/mV gain

e Site of infarction — anterior or inferior
e ST elevation — in millivolts
e Tpeak Tend interval (TpTe)

The TpTe intervals were assessed in the non-infarct
leads, defined as those with ST deviation of less than
0.5 mV at the J point on the pre-perfusion ECG, to
avoid complications in evaluating T-wave markers.
The intervals from the onset of the Q wave to the
peak of the T wave (QTp) and the end of the T wave
(QTe) were measured manually. The TpTe interval
was calculated as the difference between the QTe
and QTp intervals, with the average values for each
lead taken.

QT Dispersion: The QT interval was manually
measured from the onset of the QRS complex to the
end of the T wave, which is defined as the point
where the T wave returns to the isoelectric line or
the nadir between the T and U waves (if a U wave is
present). When possible, the average measurement
of three complexes for each lead was taken. If the
end of the T wave could not be determined reliably,
or if the T wave was isoelectric or of very low
amplitude, the QT measurement for that lead was
excluded from the analysis. To eliminate the effect
of heart rate on the QT intervals, they were corrected
using Bazett’s formula. Corrected QT dispersion
(QTd) is defined as the difference between the
maximum and minimum corrected QT intervals

(QTo).

Echocardiographic Variables: All the patients
underwent Transthoracic Echocardiography done by
Cardiology Registrars during Hospital admission.
All the parameters were recorded in accordance with
the guidelines from the American Society of
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Echocardiography. Left ventricular Ejection
Fraction was measured using Simpson’s method.
Measures of diastolic dysfunction were assessed
from 2D mode and Tissue Doppler mode using
pulsed wave Doppler.

= Left ventricular Ejection Fraction (Simpson’s
method)

= E/A (using Pulsed wave Doppler of Mitral in-
flow velocity)

=  Mitral deceleration Time- in milliseconds(using
Pulsed wave Doppler of Mitral inflow velocity)

=  [VRT - in milliseconds (using Tissue Doppler)

=  Septal & lateral e’ velocities (using Tissue Dop-
pler)

= Ele

Angiographic Variables: All primary and rescue
PCI were done by Cardiology Consultants. All the
parameters were assessed at the standard 12.5 -16
frames per second. The parameters that were
assessed are

e Vessel(s) involved

e TIMI flow before and after reperfusion — grade
0 to grade 3

e TIMI myocardial perfusion grade before and af-
ter reperfusion — grade 0 to grade 3

e Stent used- Drug eluting/ Bare metal stent and
size

Statistical Analysis: Data entry was done using
Epidata and exported to Statistical Package for the
Social Sciences (SPSS) software released in 2009,
PASW Statistics for Windows, Version 18.0
Chicago: SPSS Inc. Descriptive statistics were
tabulated using the SPSS software. The chi-square
test was used for comparison of categorical
variables. Odds ratios (OR) and confidence intervals
(CI) were calculated and p value <0.05 was
considered statistically significant. All reported p
values are 2 sided. Continuous variable were
handled with Student t test and Analysis Of Variance
test (ANOVA).

Sample Size Calculation: Sample size was

calculated using the following formula

N

pairs

A2

A:(qu_lul)

This was done using the following values
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a-error - 5%

Pre-test means - 102 ms Post-test mean - 106 ms
Standard deviation - 30 ms Sided - 2

Sample size = 150

A total of 216 patients were included in the final
analysis.

Values were derived from “The prognostic value of
the Tpeak-Tend interval in patients undergoing
primary percutaneous coronary intervention for ST-
segment elevation myocardial infarction” study by
Haarmark et al

Results
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Demographic and Clinical Characteristics:
During the study period 262 patients were enrolled.
However, only 216 patients met the inclusion
criteria. The rest were excluded due to the following
reasons

Age >80 (6 patients excluded)

Atrial Fibrillation (2 patients excluded)

LBBB (2 patients excluded)

qRBBB (10 patients excluded)

Prior MI (5 patients excluded)

On TPI (3 patients excluded)

The ECG was not interpretable (18 patients ex-
cluded)

The baseline characteristics of the patients that were
included are tabulated in Table 1

Table 1: Baseline characteristics of the study group

Male Female Total216
183(84.7%) [33(15.3%)
|Age(Standard Deviation)(in years) 53.4(12.0) 63.2(9.8) 54.9(12.1)
Chest pain at presentation 180(98.4%) [29(87.9%) [209(96.8%)
Duration of presenting complaint-Mean and standard5.95(4.9) 9.88(9.7) 6.55(6.10)
deviation (in hours)
PREEXISTING COMORBIDITIES
Diabetes Mellitus 65(35.5%) 18(54.5%) [83(38.4%)
Hypertension 65(35.5%) 14(42.4%) [79(36.6%)
Smoker 100(54.6%)  0(0%) 100(46.3%)
Dyslipidemia 7(3.8%) 1(3%) 8(3.7%)
Family history of Coronary artery disease 6(3.3%) 0(0%) 6(2.8%)
KILLIP CLASS AT PRESENTATION
I 149(81.4%) [22(66.7%) [171(79.2%)
1 21(11.5%) [8(24.2%)  [29(13.4%)
1l 5(2.7%) 2(6.1) 7(3.2%)
v 8(4.4%) 1(3%) 9(4.2%)
ECG SITE OF INFARCTION
|Anterior 106(57.9%) [19(57.6%) [125(57.9%)
Inferior 77(42.1%) 14(42.4%) 91(42.1%)
INTERVENTION
Primary PCI 95(51.9%) 18(54.5%) |113(52.3%)
Lysis 46(25.1%) 11(33.3%) [57(26.4%)
Rescue PCI 42(23%) 4(12.2%)  146(21.3%)

The study group included 216 patients, with
183(85%) males and 33(15%) females

The most common age groups that presented with
STEMI were in the age group of 51 — 60 years
followed by 41 -50 years and 61-70 years. Men
presented at a younger age (53.4 years) compared to
women (63.2 years) .

More women presented with atypical symptoms
(other than chest pain) compared to men (12.1
versus 1.6%) Men also presented earlier to the
Hospital compared to women with STEMI (5.95
versus 9.88 hours). This finding was statistically
significant with a t-test statistic value of -3.567; p
<0.05. Smoking was the most common risk factor
for STEMI - present in 54.6% of males. Fifty eight%

Ranjith et al.

of patients were found to have anterior site infarction
and 42% were found to have inferior wall STEMI on
ECG recordings

Reperfusion Strategy Employed: One hundred
and thirteen patients underwent primary PCI, 46 had
rescue PCI and 57 underwent thrombolysis with
streptokinase

Angiographic Profile of the Study Population: Of
the 167 patients who underwent primary or rescue
PCIL, 79(47%), 49(29%) and 39(24%) had single,
double and triple vessel coronary artery disease
respectively of the 156 patients who underwent PCI
146(94%) achieved TIMI 3 flow, 7(4%) achieved
TIMI 2, 1(1%) achieved TIMI 1 and 2(1%) patients
had no flow.
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Of the 95 patients, TMP grading after PCI indicated
that only 4(4%) had achieved TMP III flow,
34(36%) TMP 11, 42(44%) TMP I and 15(16%)
patients had no perfusion.

Major Adverse Cardiac Events (Mace) at 30
Days: There were a total of 11(5.1%) deaths on 30
day follow up. Of these patients, 8 had heart failure
and 3 had ventricular arrhythmias

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Effect of Reperfusion on Repolarization Indices

Effect of Reperfusion on Tpte Interval: There was
a significant reduction in duration of repolarization
following reperfusion as denoted by reduction in
TpTe interval in the three intervention groups
(primary PCI, lysis and rescue PCI) with p values of
<0.001, 0.001 & 0.005 (Table 2).

Table 2:

Intervention 25th 50th 75th Difference in|Correlation between | Significance

. . . pre & post|pre & post TpTe|level (p

percentile | percentile | percentile TpTe interval(ms) value)

PrimaryPCI 80 84 100 13.56 0.544 <0.001*
N=113
LysisN=56 80 82 98 13.55 0.534 <0.001*
Rescue PCI 80 86 100 18.68 0.415 <0.005*
N=46

The median pre TpTe interval was 84.5ms and the
25th, 50th and 75th percentiles were 80, 84 and 100
ms respectively. The median post TpTe intervals
were 76.7ms (64, 76.7 and 80ms), 75ms (60, 75 and

respectively in the primary PCI, thrombolysis and
rescue PCI groups.The TpTe interval was reduced
by all reperfusion strategies and there was no added
advantage using any of the treatment options

80ms) and 73.3ms (66.7, 73.3 and 80ms)
Table 3: Difference between pre post intervention tpte intervals between different treatment groups —
anova
Sum of Squares | df Mean Square | F Significance level (p value)
Between Groups 947.87 2 473.93 2.31 |.101
Within Groups 43419.16 212 1204.80
Total 44367.03 214

Effect of Reperfusion on Qt Dispersion: There was a significant increase QT dispersion in the three intervention
groups (primary PCI, lysis and rescue PCI) with p values of <0.001, 0.002 & 0.009 (Tables 4).

Table 4: Pre and post cqtd correlation in the intervention groups - paired samples statistics

Intervention 25th 50th 75th Difference |Correlation between | Significa

percentile |percentile |percentile in pre & pre & postCQTd nce level
postCQTd |interval(ms) (p value)

Primary 31.5 59 86.5 12.45 0.419 <0.001

PCI N=113

LysisN=56 19.5 46 72 11.81 0.426 <0.002

Rescue PCI |25 44.5 69.75 11.94 0.387 <0.009

N=46

*p<0.05, paired T test statistic

However, there was no correlation in the ATpTe interval and ACQT dispersion (Table 5)

Table 5: Correlation between pre and post tpte and cqtd

Correlation coefficient Spearman's rho

Significance Level (p value)

Difference between pre & post| CQTd difference
intervention TpTe interval
(n=215) 0.050

0.465

There was no statistically significant correlation in
pre TpTe interval and extent of coronary artery
disease with p value of 0.

Discussion

Baseline Demographics: In this study, 216 patients
were enrolled, of which 183 (84.7%) were men. The
mean age at presentation was 10 years younger for
men compared to women (53.4 years versus 63.2

Ranjith et al.

years). This is consistent with longitudinal studies
from India, such as the study by Kunwar et al.,
which reported a mean age of 56.3 + 11.8 years for
1,459 patients, and the CREATE registry of acute
coronary syndrome, which had a mean age of 57.5 +
12 years.

The average time to admission after symptom onset
was 6.5 hours, which is similar to the CREATE
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registry's average of 5 hours, but notably longer than
the 1.7 hours reported by the NCDR AR-G registry.
This difference may reflect more efficient
ambulance services and greater awareness in
developed countries, whereas such systems are still
developing in rural Vellore. Additionally, men
presented earlier to the hospital after symptom onset
(5.9 hours for men compared to 9.9 hours for
women). This finding aligns with the study by
Moser DK et al., which may help explain the worse
prognosis in women with STEMI.Regarding risk
factors, smoking was most common (54.6% of men
were smokers), while women had a higher
prevalence of diabetes and hypertension compared
to men. This pattern is consistent with findings from
the INTERHEART study. Six patients (2.8%) had a
family history of premature coronary artery disease.

Almost all the men presented with chest pain
(98.4%), while 12.1% of women presented with
symptoms other than chest pain. Most patients,
regardless of sex, presented in Killip class I (79.2%
overall), which is similar to the findings of Grieco et
al. (78.9%). Anterior wall ST-elevation myocardial
infarction (57.9%) was more common than inferior
wall ST-elevation myocardial infarction (42.1%), a
trend also observed by Kunwar et al.

Intervention

A total of 111 patients (52.3%) underwent primary
PCI, followed by 57 patients (26.4%) who received
thrombolysis. Additionally, 46 patients (21.3%)
underwent rescue PCI. This rate is considerably
higher than what was reported in the same institution
by Kunwar BK et al. (2008-2011), where only 11%
of 1,905 patients underwent primary PCIL. The
CREATE registry showed a primary PCI rate of 8§%.
However, the rate observed in this study is still much
lower than in Western countries, as seen in the
NCDR AR-G registry, where the primary PCI rate
was 75.3%. The recent introduction of State Health
Insurance Schemes has led to an increase in the
primary PCI rate in the city, whereas, in the past,
thrombolysis was the only affordable treatment
option.

TpTe Interval

The change in TpTe interval (ATpTe), calculated as
the difference between pre- and post-intervention
TpTe intervals, was reduced in all intervention
groups, and this change was statistically significant
across all groups. The median pre-TpTe interval was
84.5 ms, with the 25th, 50th, and 75th percentiles at
80, 84, and 100 ms, respectively. The median post-
TpTe intervals were 76.7 ms (64, 76.7, 80 ms), 75
ms (60, 75, 80 ms), and 73.3 ms (66.7, 73.3, 80 ms)
in the primary PCI, thrombolysis, and rescue PCI
groups, respectively. This is similar to findings by
LIN Xiao-ming et al., where the TpTe interval was
significantly reduced after PCI in patients with
severe coronary artery stenosis. In contrast,

Ranjith et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Christian Haarmark et al. found that the TpTe
interval prolonged after primary PCI in survivors but
decreased in patients who died during follow-up,
with a hazard ratio of 10.5.

The different reperfusion strategies did not show any
advantage in terms of changes in the TpTe interval.
Notably, no previous studies have assessed pre- and
post-TpTe intervals in patients treated with
thrombolysis.

QT Dispersion

The change in corrected QT dispersion (ACQTd),
defined as the difference between pre- and post-
intervention CQTd, increased significantly in all
three intervention groups. Previous studies have
shown that although CQTd increases during the
early phase of STEMI, it decreases following
reperfusion. This study's results differ, which could
be due to the timing of the ECG after reperfusion. In
our cohort, the ECG was taken 90 minutes after
reperfusion, whereas previous studies performed
ECG measurements at longer intervals. Therefore,
the timing after STEMI may be an important
determinant of QT interval and its dispersion.
Additionally, the reperfusion strategy employed
may have influenced the results.

There was no correlation between ATpTe and
ACQTd. The QT interval reflects both ventricular
depolarization and repolarization, with reperfusion
restoring action potential duration, which is reduced
during ischemia. This relative prolongation of
ventricular depolarization manifests as a change in
QRS duration on the surface ECG, which in turn
affects the QT interval. The timeline of changes in
the QT and TpTe intervals also differ. Bonnenmeier
et al. demonstrated that myocardial ischemia and
reperfusion initially cause a significant increase in
the QT interval, which later decreases but does not
return to baseline within the first 24 hours post-
reperfusion. In contrast, the TpTe interval decreased
within the first 4 hours after PCI. The post-
reperfusion ECG in this study was taken within 90
minutes, capturing changes in the TpTe interval, but
it was too early to detect changes in the QT interval.

Multivariate Correlation

When analyzing multivariate correlations between
ATpTe and various clinical parameters, such as age,
gender, duration of presenting symptoms, risk
factors, ECG site of infarction, Killip class, and the
extent of coronary artery disease (single vs. multi-
vessel disease), only the duration of symptoms and
Killip class at presentation showed a significant
correlation with ATpTe. Christian Haarmark et al.
also found no correlation between TpTe and the
culprit vessel or left ventricular ejection fraction
(LVEF). However, in the study by LIN Xiao-ming
et al., TpTe interval correlated with the extent and
severity of coronary artery disease. Prolonged
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symptom duration and higher Killip class are
independent risk factors for poor prognosis after
STEMI, suggesting that patients with higher pre-
TpTe intervals may benefit most from reperfusion
therapy, especially primary PCI.

TpTe Interval and Major Adverse Cardiac
Effects

In a healthy population, the TpTe interval is
typically <100 ms. We compared 30-day mortality,
heart failure, and arrhythmias between two groups:
those with a pre-intervention TpTe interval <100 ms
and those with a pre-intervention TpTe interval
>100 ms. Although there was a trend toward
increased deaths (OR — 1.41, 95% CI — 0.29-6.84)
and heart failure (OR — 2.14, 95% CI - 0.41-11.15)
in the group with higher pre-TpTe intervals (>100
ms), these differences were not statistically
significant. This contrasts with Christian Haarmark
et al.'s study, where the pre-primary PCI TpTe
interval predicted all-cause mortality. Zabel et al.
also assessed TpTe intervals in 280 survivors of
STEMI and found no significant difference between
those who died and survivors.

However, in this study, the association between a
pre-TpTe interval >100 ms and 30-day mortality
was significant, albeit with a wide confidence
interval. It was associated with a 16% increased risk
of arrhythmias, which aligns with other studies that
show an increased TpTe interval is linked to a higher
risk of arrhythmias in patients with coronary artery
disease and post-acute coronary syndrome.

Limitations

1.The patients were not followed beyond 30 days.
Hence, the conclusion derived from the study
applies only to Major Adverse Cardiac Events at 30
days. Perhaps, if the cohort was followed for a
longer period, the positive predictive value of the
TpTe interval may have become significant.

2.The TpTe interval was assessed only up to 90
minutes post reperfusion (in patients who were
lysed) or earlier (patients who underwent primary or
rescue PCI). Changes beyond this period have not
been assessed due to time constraints.

3.The repolarization indices were calculated only in
the ECG leads with non-significant ST changes (not
related to infarct zone). So the effect of ischemia on
repolarization may not be truly representative of the
actual changes.

Conclusion

From this study we can conclude that Pre TpTe
interval cannot be used to predict 30 day Mortality
or heart failure in patients who have suffered ST-
segment elevation Myocardial Infarction. However,
pre TpTe interval more than 100 ms may be used to
predict risk of arrhythmias.There was statistically
significant reduction of TpTe interval and an
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increase in CQTd in all intervention groups at 90
minutes (primary PCI, thrombolysis or rescue PCI).
There was no significant association between
ATpTe interval and ACQTd which suggests that one
index cannot replace the other. In this study, ATpTe
interval was significantly associated with Killip
class and duration of chest pain at presentation.

References

1. Anderson JL, Adams CD, Antman EM, Bridges
CR, Califf RM, Casey DE Jr, et al. ACC/AHA
2007 guidelines for the management of patients
with unstable angina/non- ST-Elevation myo-
cardial infarction: J Am Coll Cardiol. 2007 Aug
14;50(7):el—e157.

2. Lloyd-Jones D, Adams R, Carnethon M, De
Simone G, Ferguson TB, Flegal K, et al. Heart
disease and stroke statistics--2009 update: a re-
port from the American Heart Association Sta-
tistics Committee and Stroke Statistics Sub-
committee. Circulation. 2009 Jan 27;119(3):4
80-6.

3. Gaziano TA. Reducing the growing burden of
cardiovascular disease in the developing world.
Health Aff Proj Hope. 2007 Feb;26 (1): 13-24.

4. Antman EM, Anbe DT, Armstrong PW, Bates
ER, Green LA, Hand M, et al. Circulation. 20
04 Aug 31;110(9):e82-292.

5. Morrow DA. Cardiovascular risk prediction in
patients with stable and unstable coronary heart
disease. Circulation. 2010 Jun 22;121(24)
:2681-91.

6. Brodie BR, Stuckey TD, Hansen C, VerSteeg
DS, Muncy DB, Moore S, et al. Relation be-
tween electrocardiographic ST-segment resolu-
tion and early and late outcomes after primary
percutaneous coronary intervention for acute
myocardial infarction. Am J Cardiol. 2005 Feb
1;95(3):343-8.

7. Taggart P, Sutton PM, Opthof T, Coronel R,
Trimlett R, Pugsley W, et al. Transmural re-
polarisation in the left ventricle in humans dur-
ing normoxia and ischaemia. Cardiovasc Res.
2001 Jun;50(3):454-62.

8. Merri M, Benhorin J, Alberti M, Locati E, Moss
Al. Electrocardiographic quantitation of ven-
tricular  repolarization. ~Circulation. 1989
Nov;80(5):1301-8.

9. Kenigsberg DN, Khanal S, Kowalski M, Krish-
nan SC. Prolongation of the QTc interval is seen
uniformly during early transmural ischemia. J
Am Coll Cardiol. 2007 Mar 27;49 (12):1299—
305.

10. Thygesen K, Alpert JS, White HD, Joint
ESC/ACCF/AHA/WHEF Task Force for the Re-
definition of Myocardial Infarction, Jaffe AS,
Apple FS, et al. Universal definition of myocar-
dial infarction. Circulation. 2007 Nov
27;116(22):2634-53.

International Journal of Pharmaceutical and Clinical Research

807



International Journal of Pharmaceutical and Clinical Research

11.

12.

13.

14.

15.

16.

Ranjith et al.

Donahoe SM, Stewart GC, McCabe CH, Moha-
navelu S, Murphy SA, Cannon CP, et al. Diabe-
tes and mortality following acute coronary syn-
dromes. JAMA J Am Med Assoc. 2007 Aug
15;298(7):765-75.

Petrina M, Goodman SG, Eagle KA. The 12-
lead electrocardiogram as a predictive tool of
mortality after acute myocardial infarction: cur-
rent status in an era of revascularization and
reperfusion. Am Heart J. 2006 Jul;152(1):11-8.
Pfisterer M. Right ventricular involvement in
myocardial infarction and cardiogenic shock.
Lancet. 2003 Aug 2;362(9381):3924.

Wong C-K, Gao W, Raffel OC, French JK,
Stewart RA, White HD, et al. Initial Q waves
accompanying ST-segment elevation at presen-
tation of acute myocardial infarction and 30-day
mortality in patients given streptokinase ther-
apy: an analysis from HERO-2. Lancet. 2006
Jun 24;367(9528):2061-7.

Morrow DA, Antman EM, Charlesworth A,
Cairns R, Murphy SA, de Lemos JA, et al. TIMI
risk score for ST-elevation myocardial infarc-
tion: A convenient, bedside, clinical score for
risk assessment at presentation: An intravenous
nPA for treatment of infarcting myocardium
early II trial substudy. Circulation. 2000 Oct
24;102(17):2031- 7.

Braunwald’s heart disease - A textbook of Car-
diovascular Medicine. 9th ed. p. Chapter 55,
pages 1124.

17.

18.

19.

20.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Sosnowski C. [Commentary to the article: Ant-
man EM, Morrow DA, McCabe CH, et al. Ex-
TRACT-TIMI 25 Investigators. Enoxaparin
versus unfractionated heparin with fibrinolysis
for ST-elevation myocardial infarction. N Engl
J Med 2006; 354: 1477- 88]. Kardiol Pol. 2006
Nov;64(11):1321-1324; discussion 1325-13
26.

Canto JG, Rogers WJ, Chandra NC, French W1J,
Barron HV, Frederick PD, et al. The association
of sex and payer status on management and sub-
sequent survival in acute myocardial infarction.
Arch Intern Med. 2002 Mar 11;162 (5):587-93.
Steinberg BA, Moghbeli N, Buros J, Ruda M,
Parkhomenko A, Raju BS, et al. Global out-
comes of ST-elevation myocardial infarction:
comparisons of the Enoxaparin and Thrombo-
lysis Reperfusion for Acute Myocardial Infarc-
tion Treatment-Thrombolysis In Myocardial In-
farction study 25 (EXTRACT-TIMI 25) registry
and trial. Am Heart J. 2007 Jul;154(1): 54-61.
Antman EM, Anbe DT, Armstrong PW, Bates
ER, Green LA, Hand M, et al. ACC/AHA
guidelines for the management of patients with
ST-elevation myocardial infarction; A report of
the American College of Cardiology/American
Heart Association Task Force on Practice
Guidelines (Committee to Revise the 1999
Guidelines for the Management of patients with
acute myocardial infarction). J] Am Coll Car-
diol. 2004 Aug 4;44(3):E1-E211.

International Journal of Pharmaceutical and Clinical Research

808



