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ORIGINAL ARTICLE

Admission Tpe interval predicts reperfusion success
in STEMI patients treated with fibrinolytic agents

Basvuru anindaki Tpe araligi fibrinolitik ajan ile tedavi edilen
STYME hastalarinda reperfiizyon basarisini 6ngoriir
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ABSTRACT

Objective: Myocardial infarction is a leading cause of mor-
bidity and mortality. Fibrinolytic administration is still a life-
saving choice in ST-segment elevated myocardial infarction
(STEMI), but the rate of successful reperfusion can be in-
consistent. Failed reperfusion adds additional clinical risks
to rescue percutaneous coronary intervention for STEMI
patients. The interval between the peak of the T wave and
the end of the T wave (Tpe) and the ratio of Tpe and a cor-
rected measurement of the time from the start of the Q wave
to the end of the T wave (Tpe/QTc ratio) are relatively new
electrocardiogram (ECG) indices and have not yet been
tested in STEMI patients treated with fibrinolytic agents.
Methods: A total of 177 STEMI patients (mean age:
60.5+11.1 years; 138 men and 39 women) were enrolled
in this retrospective study to evaluate ECG parameters.
The Tpe interval and the Tpe/QTc ratio at baseline and at
the 90th minute following the administration of fibrinolytic
therapy were analyzed. The clinical and ECG findings of
successful and failed reperfusion groups were compared.
Results: Successful reperfusion was achieved in 119 pa-
tients (67.2%). The average Tpe interval on the admis-
sion ECG was shorter (91.7 vs. 100.9 milliseconds [ms])
(p<0.001) and shortened more in the successful reperfusion
group (9.3 vs. 4.5 ms) (p<0.001). A cut-off value of 89.0 ms
for the Tpe interval on the admission ECG was found to be
related to reperfusion success with a sensitivity of 90.9%.
Conclusion: The Tpe interval was a predictor for reperfusion
success in STEMI patients treated with fibrinolytic agents.

OzET

Amac: Miyokart enfarktiisi giinimuizde morbidite ve mor-
talitenin en sik rastlanan sebebidir. Fibrinolitik uygulanmasi
ST-segment yukselmeli miyokart enfarktisinde (STYME)
hayat kurtarici bir segenek olmaya devam etmektedir, 6te
yandan basaril reperflizyon oranlari net degildir. Basarisiz
reperfiizyon takiben uygulanacak kurtarici perkutan koroner
girisim (PKG) esnasinda STYME hastalari icin ek klinik risk
durumu olusturmaktadir. Tpe araligi ve Tpe/QTc orani yeni
tanimlanan elektrokardiyografi (EKG) parametreleridir ve
fibrinolitik ajanlar ile tedavi edilen STYME hastalarinda
daha énce arastiriimamistir.

Yéntemler: Calismaya 177 STYME hastasi (ortalama yas
60.5+11.1 yil: 138 erkek ve 39 kadin) dahil edildi ve EKG
parametreleri geriye doénuk olarak incelendi. Tpe aralig
ve Tpe/QTc orani basvuru ani ve fibrinolitik uygulanmasini
takiben 90. dakikada olclldi. Klinik 6zellikler ve EKG
bulgulari basarli ve basarisiz reperfizyon gruplarinda
karsilastiriidi.

Bulgular: Basarh reperflizyon 119 hastada izlendi (%67.2).
Basvuru anindaki ortalama Tpe araligi basarili reperfliizyon
saglananlarda daha kisa idi (91.7 ve 100.9 ms) (p<0.001)
ve fibrinoliz sonrasi basarisiz reperflizyon grubuna gére
daha ¢ok kisaldigi izlendi (9.3 ve 4.5 ms) (p<0.001).
Basvuru EKG’sinde izlenen Tpe aralidi igin belirlenen 89.0
ms degerinde basaril reperfliizyon duyarliigr %90.9 olarak
bulundu.

Sonuc: Tpe aralig fibrinolitik ajanlar ile tedavi edilen STYME
hastalarinda basarili reperflizyonun éngérduricustdur.
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Acute myocardial infarction (MI) could be con-
sidered a community-based health problem as
it is still a leading cause of death in the modern era.
I “Time is muscle” in the setting of acute MI and
reperfusion of myocardial tissue should be performed
as soon as possible. Percutaneous coronary interven-
tion (PCI) and the administration of fibrinolytic drugs
are 2 choices for reperfusion management. Recent
guidelines for revascularization in ST-segment ele-
vated myocardial infarction (STEMI) recommend the
PCI procedure within target time intervals.?! If PCI
cannot be performed within the target time interval,
fibrinolytic therapy can be a life-saving treatment for
STEMI patients. Unfortunately, the success of fibri-
nolytic treatment is inconsistent and failure of this
treatment can increase complications during a subse-
quent PCI procedure, particularly bleeding complica-
tions.l*#

The time interval between the peak of the T wave
to end of the T wave (Tpe) is an established electro-
cardiogram (ECG) index that has been found to be
related to the development of ventricular arrhythmia.
151 Tn recently published clinical studies, the Tpe inter-
val and the ratio of Tpe and a measurement of the time
from the start of the Q wave to the end of the T wave
corrected for heart rate (Tpe/QTc ratio) have been de-
fined as markers of myocardial perfusion, but these
have not yet been evaluated in STEMI patients treated
with fibrinolytic administration. The objective of this
study was to analyze the admission Tpe interval and
Tpe/QTc ratio in STEMI patients treated with fibri-
nolytic agents and to determine the role of these ECG
indices in the prediction of reperfusion success with
fibrinolytic therapy.

METHODS

This study was approved by Baskent University
Institutional Review Board (Project no: KA18/315)
and supported by Baskent University Research Fund.

Study population

Patients with a STEMI presentation who were admit-
ted between September 2016 and June 2018 within
12 hours of the initial symptoms and were given fib-
rinolytic therapy due to an inability to access percu-
taneous revascularization within 120 minutes follow-
ing the STEMI diagnosis during first medical contact
were enrolled in the study. A 12-lead ECG recording

of each patient was Abbreviations:
obtained at admis- ;¢
sion and at the 90" bp7B
minute following ECG Electrocardiogram
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management were to the end of the T wave
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also recorded for
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each patient. Patients

with a missing ECG ~ 7r¢
recording (admission

or post fibrinolysis)

and patients with an uninterpretable ECG (bundle
branch block pattern, atrial fibrillation, prominent U
wave) were excluded. The patients were divided into
2 groups based on the percentage of resolution of the
ST-segment elevation pattern: successful reperfu-
sion and failed reperfusion. Patients with a resolution
of ST-segment elevation of at least 50% at the 90
minute were classified as successful reperfusion and
patients who did not meet this resolution criterion
were considered a case of failed reperfusion. The Tpe
interval, QTc interval, and Tpe/QTc ratios were calcu-
lated using the admission and post-fibrinolysis ECG
recordings for both groups. These ECG indices were
compared between the successful and failed reperfu-
sion groups.

infarction
Interval between the peak of the
T wave and the end of the T wave

In addition to the ECG evaluations, successful
and failed reperfusion patients were compared based
on cardiac troponin levels (admission and peak le-
vels during the in-hospital course) and left ventricular
ejection fraction (LVEF) measurements (admission
and discharge).

ECG recordings and interpretation

All of the ECG recordings were performed in the
supine position at a speed of 25 mm/second and a gain
of 10 mm/mV. The Tpe interval and Tpe/QTc ratios
were calculated using a magnifying glass and a ruler.
The measurements were calculated by a single cardi-
ologist. The heart rate recorded at admission and after
fibrinolysis was noted. The QTc interval was defined
as the correction of the QT interval measurement for
heart rate using Bazett’s formula of QTc interval=QT
interval/(RR interval)1/2. The Tpe interval was de-
fined as the time interval from the peak of the T wave
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Figure 1. Sample electrocardiogram demonstrating Tpe
interval measurement. QT interval: Time between the start
of the Q wave and the end of the T wave; Tpe: Interval be-
tween the peak of the T wave and the end of the T wave.

to the end of the T wave. The end of the T wave was
the intersecting point of a tangent line at the terminal
part of the T wave and the T-P baseline (Fig. 1). The
aim was to measure the Tpe interval from a lead with
a minimal ST-segment deviation. Tpe interval mea-
surements were performed in leads with an ST-seg-
ment deviation <0.055 mV from the isoelectric line
and T waves were expected to be in a positive deflec-
tion. All of the measurements (Tpe and QTc intervals)
analyzed were the average of 3 consecutive beats and
the Tpe/QTc ratios were calculated according to the
average values. The intraobserver coefficient of varia-
tion was evaluated at 2.9%.

Statistical analysis

Continuous variables were expressed as mean+SD
and categorical variables as percentages. The assump-
tion of normality was tested via the Shapiro-Wilk
test. Continuous variables between 2 groups were
evaluated using Student’s t-test and categorical vari-
ables were evaluated with a chi-square test. Fisher’s
exact test was used for categorical variables with a
frequency of fewer than 5 on 2x2 tables. Continuous
variables before and after treatment for each group
were evaluated with a paired t-test. Pearson corre-
lation analysis was used to evaluate hospital admis-
sion time and ECG parameters. Multivariate logistic
regression analysis was performed to examine the
role of demographic characteristics of the population

on the ECG indices. Intraobserver reliability for ECG
measurements was tested with the intraclass corre-
lation coefficient. An exploratory evaluation of ad-
ditional cut-off points was performed using receiver
operating characteristics (ROC) curve analysis. A p
value <0.05 was accepted as significant in all of the
statistical analyses.

RESULTS

Baseline clinical characteristics

A total of 209 STEMI patients were treated with fib-
rinolytic therapy during the study period. Thirty-two
patients were excluded from the study due to unin-
terpretable ECG recordings, such as those demonstra-
ting a bundle branch block, atrial fibrillation, globally
biphasic T waves or prominent U waves. In all, the
ECG data of 177 patients were used for analysis. Suc-
cessful reperfusion criteria were achieved in 119 pa-
tients and 58 patients were classified as failed reperfu-
sion. The overall reperfusion success rate was 67.2%
for the study population.

Patients in the failed reperfusion group had a later
admission to the hospital following the onset of ini-
tial cardinal symptoms (2.0 vs. 5.0 hours) (p<0.001)
(Table 1). This delayed emergency admission means
that patients who had failed reperfusion received reper-
fusion therapy too late. Pearson correlation analysis
revealed that hospital admission time was found to be
related to an increase in failed reperfusion (r=0.516;
p<0.001). Failed reperfusion patients were older, but
this difference was not significant statistically (59.7
vs. 62.0 years) (p=0.195). The percentage of males
was similar in the successful and failed reperfusion
groups (78.9 vs. 75.8%) (p=0.637). The failed reper-
fusion group had a higher incidence of hypertension
(369 vs. 51.7%), prior usage of acetylsalicylic acid
(21.8 vs. 34.4%), and lower usage of reteplase (61.3
vs. 43.1%), but these characteristics did not reach the
level of statistical significance (p value: 0.062,0.072,
and 0.063, respectively). The successful reperfusion
group had a higher incidence of acetylsalicylic acid
use (100 vs. 93.1%) and statin use (35.2 vs. 20.6%) at
the time of fibrinolytic administration (p value: 0.011
and 0.048, respectively).

The percentage of patients with an MI with ante-
rior wall involvement was greater in the successful
reperfusion group, but this was also not significant
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Table 1. Baseline clinical characteristics of the study population
Successful reperfusion Failed reperfusion p
(119 patients) (58 patients)

Admission time, hours (time from onset 2.0 (1.0-2.0) 5.0 (3.0-7.0) <0.001
of symptoms to hospital admission)
Age, years, mean+SD 59.7+10.9 62.0+11.3 0.195
Gender, male, n (%) 94 (78.9) 44 (75.8) 0.637
Former CAD history, n (%) 18 (15.1) 10 (17.2) 0.717
Diabetes mellitus, n (%) 26 (21.8) 16 (27.5) 0.400
Hypertension, n (%) 44 (36.9) 30 (51.7) 0.062
Hyperlipidemia, n (%) 19 (15.9) 6 (10.3) 0.313
Smoking, n (%) 71 (59.6) 28 (48.2) 0.152
Family history of premature CAD, n (%) 35 (29.4) 12 (20.6) 0.217
Prior ASA usage, n (%) 26 (21.8) 20 (34.4) 0.072
Prior beta blocker usage, n (%) 15 (12.6) 10 (17.2) 0.406
Fibrinolytic agent used, n (%)

Tissue plasminogen activator 29 (24.3) 19 (32.7) 0.063

Reteplase 73 (61.3) 25 (43.1)

Tenecteplase 17 (14.2) 14 (24.1)
Adjunctive medical therapy at admission, n (%)

ASA 119 (100) 54 (93.1) 0.011

P2Y12 inhibitor loading 119 (88.2) 48 (82.7) 0.318

Beta blocker 6 (5.0) 1(1.7) 0.429

Statin 42 (35.2) 12 (20.6) 0.048
Myocardial infarction localization, n (%)

Anterior wall involvement 62 (52.1) 22 (37.9) 0.076

ARVC: ASA: Acetylsalicylic acid; CAD: Coronary artery disease; SD: Standard deviation.

statistically (52.1 vs. 37.9%) (p=0.076).

Echocardiographic findings and hs-troponin levels
at admission and follow-up

The admission LVEF calculations were higher in
the successful reperfusion group (48.7 vs. 43.0%)
(p<0.001). At the time of discharge from the hospi-
tal, the LVEF level was higher than at admission in
both groups, but LV systolic functions were better
in the successful reperfusion group (50.7 vs. 46.9%)
(p=0.013).

The Hs-troponin level was similar in both groups at
admission, but the peak hs-troponin level during hos-
pitalization was higher in the failed reperfusion group.
However, this difference was not statistically signifi-
cant (27200.3 vs. 36875.4 ng/L) (p=0.098) (Table 2).

Electrocardiographic findings

Electrocardiographic interpretation was performed
in descending order from leads V4 (39.7%), D2
(24.1%), V5 (17.5%), D3 (13.2%), and V6 (5.5%).
Various demographic variables (age, gender, smo-
king, hypertension, diabetes mellitus) were investi-
gated via multivariate logistic regression analysis for
increased prolongation of the Tpe interval, QTc in-
terval, and the increment in the Tpe/QTc ratio on the
admission ECG. Of these variables, only male gender
was found to be related to a prolonged Tpe interval,
QTc interval, and increased Tpe/QTc ratio (Table 3).
The admission Tpe and QTc intervals were statisti-
cally different between the 2 groups: The admission
Tpe interval was shorter in the successful reperfusion
group (91.7 vs. 100.9 ms) (p<0.001), as was the QTc
interval at admission (408.0 vs. 422.7 ms) (p<0.001).
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Table 2. Follow-up of left ventricular ejection fraction and hs-troponin level of the study population
Total study Successful Failed reperfusion p
population reperfusion
(177 patients) (119 patients) (58 patients)
Admission LVEF (%, +SD) 46.9 (+8.9) 48.7 (+8.3) 43.0 (+9.1) <0.001
Discharge LVEF (%, +SD) 49.5 (+9.0) 50.7 (+8.9) 46.9 (+8.8) 0.013
In-group interaction p value for ALVEF <0.001 <0.001 <0.001
Admission hs-troponin (pg/mL) 520.0 480.7 698.5 0.669
(220.0-1393.6) (210.0-1328.9) (254.2—1990.9)
Maximum hs-troponin (pg/mL) 28478.2 27200.3 36875.4
(8400.3-63019.3) (6884.9-56365.0) (9789.3-73348.3) 0.098
In-group interaction p value for Ahs-troponin <0.001 <0.001 <0.001
LVEF: Left ventricular ejection fraction; SD: Standard deviation.
Table 3. Effect of male gender on electrocardiogram repolarization indices
Parameter Hazard ratio 95% confidence interval p
Tpe interval (=50™ percentile) 3.003 1.283-7.042 0.011
QTc interval (=50 percentile) 2.331 1.016-5.348 0.046
Tpe/QTc ratio (=50t" percentile) 3.937 1.623-9.523 0.002

QTc: Corrected measurement of the time from the start of the Q wave to the end of the T wave; Tpe: Interval between the peak of the T wave and the end

of the T wave.

Table 4. Electrocardiography findings of the study population

Total study Successful Failed P
population reperfusion reperfusion
(177 patients) (119 patients) (58 patients)
Admission Tpe interval (ms) 94.6 (+7.8) 91.7 (¢5.2) 100.9 (+8.8) <0.001
Follow-up Tpe interval (ms) 86.6 (+9.8) 82.4 (+6.4) 96.4 (+9.3) <0.001
In-group interaction p value for Tpe interval <0.001 <0.001 <0.001
Admission QTc interval (ms) 412.6 (x21.2) 408.0 (£15.8) 422.7 (£27.3) <0.001
Follow-up QTc interval (ms) 433.1 (x21.4) 431.5 (x17.4) 436.6 (+28.0) 0.220
In-group interaction p value for QTc interval <0.001 <0.001 <0.001
Admission Tpe/QTc ratio 0.228 0.225 0.238 <0.001
(0.214-0.239) (0.213-0.234) (0.218-0.259)
Follow-up Tpe/QTc ratio 0.195 0.190 0.220 <0.001
(0.181-0.212) (0.177-0.201) (0.204-0.241)
In-group interaction p value for Tpe/QTc ratio <0.001 <0.001 <0.001

QTc: Corrected measurement of the time from the start of the Q wave to the end of the T wave; Tpe: Interval between the peak of the T wave and the end

of the T wave.

Similarly, the Tpe/QTec ratio at admission was smaller
in the successful reperfusion group (0.225 vs. 0.238)
(p<0.001) (Table 4).

The hospital admission time was determined to be
related to a possible, weak increase in the Tpe inter-
val (r=0.390; p<0.001) and the QTc interval (r=0.288;
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Table 5. Delta changes in electrocardiography findings of successful and failed reperfusion groups

Successful reperfusion Failed reperfusion p
(119 patients) (58 patients)
Achange of Tpe interval (ms+SD) 9.3 (¥4.0) 4.5 (£1.9) <0.001
Achange (prolongation) of QTc interval (ms+SD) 23.5 (x13.7) 14.9 (£12.6) <0.001

Achange of Tpe/Qtc ratio

0.034 (0.025-0.043)

0.017 (0.012-0.022) <0.001

QTc: Corrected measurement of the time from the start of the Q wave to the end of the T wave; Tpe: Interval between the peak of the T wave and the end

of the T wave.

p<0.001). The correlation coefficient for hospital ad-
mission time and the Tpe/QTc ratio was less than 0.25
(r=0.203; p<0.007).

Follow-up electrocardiographic recordings were
performed at the 90" minute after fibrinolytic ad-
ministration. In both groups, the Tpe intervals were
significantly shorter. The Tpe interval decreased to
82.4 milliseconds (ms) in the successful reperfusion
group and 96.4 ms in the failed reperfusion patients
(both p values: <0.001). The QTc interval increased
in both groups, but this increment was steeper among
the successfully reperfused patients. The QTc inter-
val increased to 431.5 ms in the successful reperfu-
sion patients and 436.6 ms in the failed reperfusion

ROC Curve
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Figure 2. ROC curve analysis of the average Tpe interval
on the admission ECG. AUC: Area under the curve; Cl:
Confidence interval; ECG: Electrocardiogram; ROC: Re-
ceiver operating characteristic; Tpe: Interval between the
peak of the T wave and the end of the T wave.

patients (both in-group interaction p values: <0.001).
The mean QTc interval lengthened from 412.6 ms to
433.1 ms in the entire study population (p<0.001).
After fibrinolytic therapy, the Tpe/QTc ratio decreased
in both groups, but the decrease in the successfully
reperfused patients was greater than that of the other
group (0.190 vs. 0.220) (p<0.001). Delta changes at
admission and during follow-up of the Tpe interval,
QTc interval, and Tpe/QTc ratio were wider among
the successfully reperfused patients, and all of these
delta changes reached the level of statistical signifi-
cance (Table 5).

In ROC curve analysis, a cut-off value of 89.0 ms
for the admission Tpe interval predicted successful
reperfusion with fibrinolytic therapy with a sensitivity
of 90.9% and a specificity of 79.8% (Area under the
curve [AUC]=0.802,95% confidence interval [0.723—
0.881]; p value<0.001) (Fig. 2). ROC curve analysis
of the Tpe/QTc ratio also demonstrated a correlation
with the success of fibrinolytic therapy, but the cor-
relation level was lower (correlation value for AUC:
0.678; p value<0.001).

DISCUSSION

The objective of this clinical investigation was to
research the Tpe interval and the Tpe/QTc ratio in
STEMI patients treated with fibrinolytic therapy. Both
of these ECG indices were evaluated and compared
between patients with successful and failed reperfu-
sion before and after fibrinolytic administration. The
current guidelines for acute MI patients presenting
with the ST-segment elevation recommend primary
PCI or fibrinolytic therapy to restore myocardial
reperfusion.'”! Successful myocardial reperfusion per-
formed emergently following hospital admission is
closely related to the short- and long-term survival
of acute MI patients. Percutaneous revascularization
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within the target time intervals is the first choice in
clinical cardiology guidelines and recent large scale
clinical trials.? This recommendation is most suited
to high-volume catheter centers. The door-to-balloon
(DTB) time is shorter in clinical trials than in daily
practice,® and there is great variation in the DTB time
among interventional cardiology centers. Restoration
of tissue perfusion as soon as possible is essential
in the setting of STEMI and fibrinolytic therapy is a
vital choice for patients who do not have access to
percutaneous revascularization within the target time
intervals. However, the success of treatment with fib-
rinolytic agents varies widely and failed reperfusion
after fibrinolytic administration carries an additional
risk factor during a subsequent PCI procedure.

The Tpe interval is closely linked to ventricular
repolarization and homogenous dispersion of ven-
tricular repolarization. Recent studies revealed that
the Tpe interval may have a role in the evaluation
of myocardial ischemia in various types of coronary
artery disease.”'") Many factors, such as advanced
age, smoking, male gender, and hypertension, have
been reported to affect Tpe and QTc intervals.!'>!3
We assessed the role of these characteristics in the
prolongation of the Tpe interval and found that a
prolonged Tpe interval (p=0.011) and QTc interval
(p=0.046), and an increased Tpe/QTc ratio (p=0.002)
were closely related only to male gender among the
parameters examined in our study population. Along
with the Tpe interval, the QT interval and the heart
rate-adjusted QTc interval (corrected QT interval)
are also related to ventricular repolarization and dis-
persion of ventricular conduction."® The Tpe inter-
val and the Tpe/QTc ratio have been investigated in
STEMI patients who underwent a primary PCL,'""! but
to our knowledge, the role of fibrinolytic agents has
not yet been analyzed. In studies investigating a pri-
mary PCI procedure, the Tpe interval has been found
to be shorten with successful reperfusion.!"*'"! Cag-
dag et al.”? reported that the admission Tpe interval
is closely linked to the development of a no-reflow
pattern in STEMI patients treated with a primary PCI.
Even in successfully revascularized patients eva-
luated in the presence of epicardial Thrombolysis In
Myocardial Infarction coronary flow score of 3, my-
ocardial tissue reperfusion may not completely re-
cover and this lack of tissue reperfusion was found to
be related to less shortening of Tpe intervals and Tpe/
QTc ratios.” In our study population, failed reper-

fusion patients had a longer average Tpe interval at
admission (91.7 vs. 100.9 ms) (p<0.001). Similarly,
shortening of the Tpe interval at the 90th minute was
more prominent in the successful reperfusion group
(9.3 vs. 4.5 ms) (p<0.001). Despite the lack of resolu-
tion of ST-segment elevation in the failed reperfusion
group, the average Tpe interval was shorter than that
recorded at admission. Aside from the ST-segment
resolution criterion applied, we were not able to ex-
plain the shortening of the average Tpe interval in
failed reperfusion patients.

Various clinical parameters have been tested for
the ability to predict the reperfusion success of fibri-
nolytic agents,*"! but a reliable parameter has not yet
been found. In revascularization guidelines,” the rate
of reperfusion success of fibrinolytic agents was de-
scribed preliminarily as 75%. We found that the Tpe
interval on the admission ECG was an important in-
dicator of the success of fibrinolytic treatment. In our
evaluation, a shorter admission Tpe interval indicated
greater success for fibrinolysis and a cut-off value of
89.0 ms predicted successful reperfusion with a sen-
sitivity of >90%. We concluded that additional eva-
luation of the admission Tpe interval can predict the
reperfusion success of fibrinolysis. Furthermore, the
length of time between the onset of chest pain and
admission to emergency service should be evaluated
carefully, because our results indicated that delayed
hospital admission was found to be related to a possib-
le increase in the Tpe interval (r=0.390; p<0.001) and
an increase in failed reperfusion (r=0.516; p<0.001).
Correlation analysis for the QTc interval (r=0.288;
p<0.001) and Tpe/QTc ratios (r=0.203; p=0.007)
demonstrated lower correlation coefficients and weak
interaction. We observed a further decrease in the
Tpe/QTc ratio in the successful reperfusion group;
however the Tpe/QTc ratio was found to have only
a weak correlation with the prediction of reperfusion
success in ROC curve analysis (correlation coefficient
for AUC: <0.7).

In our analysis, an anterior wall MI was more com-
mon in the successful reperfusion group, but this was
not significant statistically. At the same time, a higher
LVEEF (at admission and discharge) and lower peak hs-
troponin levels were detected in the successful reper-
fusion group. Previous studies have demonstrated that
peak cardiac troponin levels were closely related to
infarct size.*”! Despite the frequency of anterior wall
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MI seen in the successful reperfusion group in this
study, we think these conflicting data about LVEF
and hs-troponin levels may be explained by the emer-
gency service admission time. We concluded that the
clinical presentation of anterior wall MI patients were
more rumbling and these patients has admitted to the
emergency service at an earlier time following the on-
set of chest pain. Therefore, these patients could be
diagnosed and treated more quickly than patients with
a non-anterior wall MI. However, in former studies,
emergency service admission time has not been men-
tioned in the clinical evaluation.'*-?*! The earlier ad-
ministration of fibrinolytics could be a factor in lower
hs-troponin levels and further restriction of infarct
size, despite the large percentage of anterior wall MI
patients in the successful reperfusion group.

Limitations

This study is a retrospective analysis of STEMI pa-
tients treated with fibrinolytic therapy during their
emergency admission. ECG evaluation and measure-
ments of the Tpe interval and Tpe/QTc ratio were per-
formed manually, which may have affected the sen-
sitivity.

Conclusion

Evaluation of the Tpe interval on an admission ECG
was predictive of the reperfusion success of fibri-
nolytic agents. Technical developments to measure
novel ECG parameters could increase the sensitivity
of the evaluation of these parameters and should be
explored in further clinical studies.
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