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Abstract
BACKGROUND
Myocardial ischemia and ST-elevation myocardial infarction (STEMI) increase QT dispersion (QTD) and corrected QT dispersion (QTcD), and are also associated with ventricular arrhythmia. 

AIM
To evaluate the effects of reperfusion strategy [primary percutaneous coronary intervention (PPCI) or fibrinolytic therapy] on QTD and QTcD in STEMI patients and assess the impact of the chosen strategy on the occurrence of in-hospital arrhythmia.

METHODS
This prospective, observational, multicenter study included 240 patients admitted with STEMI who were treated with either PPCI (group I) or fibrinolytic therapy (group II). QTD and QTcD were measured on admission and 24 hr after reperfusion, and patients were observed to detect in-hospital arrhythmia. 

RESULTS
There were significant reductions in QTD and QTcD from admission to 24 hr in both group I and group II patients. QTD and QTcD were found to be shorter in group I patients at 24 hr than those in group II (53 ± 19 msec vs 60 ± 18 msec, P = 0.005 and 60 ± 21 msec vs 69+22 msec, P = 0.003, respectively). The occurrence of in-hospital arrhythmia was significantly more frequent in group II than in group I (25 patients, 20.8% vs 8 patients, 6.7%, P = 0.001). Furthermore, QTD and QTcD were higher in patients with in-hospital arrhythmia than those without (P = 0.001 and P = 0.02, respectively). 

CONCLUSION
In STEMI patients, PPCI and fibrinolytic therapy effectively reduced QTD and QTcD, with a higher observed reduction using PPCI. PPCI was associated with a lower incidence of in-hospital arrhythmia than fibrinolytic therapy. In addition, QTD and QTcD were shorter in patients not experiencing in-hospital arrhythmia than those with arrhythmia.
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Core Tip: We evaluated the effect of a reperfusion strategy on QT dispersion (QTD) and corrected QT dispersion (QTcD) in patients with ST-segment elevation myocardial infarction. Primary percutaneous coronary intervention was found to be superior in the reduction of QTD and QTcD and associated with a lower incidence of in-hospital arrhythmias when compared to fibrinolytic therapy. In addition, QTD and QTcD were shorter in patients not experiencing in-hospital arrhythmia than those with arrhythmia.

INTRODUCTION
Arrhythmia is a major cause of death in ST-elevation myocardial infarction (STEMI) patients, especially in the early in-hospital period[1]. Many studies have shown that dispersion of repolarization is the most common trigger and the main substrate for the occurrence of lethal arrhythmia in patients with STEMI[1-3]. QT dispersion (QTD), the difference between maximal and minimal QT interval calculated on a standard 12-lead electrocardiogram (ECG), measures the heterogeneity of myocardial repolarization[4]. It has previously been discovered that QT interval and QTD are increased in cases of acute ischemia and STEMI[5]. These variations may reflect the changing patterns of underlying recovery of ventricular excitability, which is profoundly disturbed at the earliest phase of acute myocardial infarction (MI)[6]. Moreover, QTD prolongation has been reported as a predictor of arrhythmia in patients with STEMI[7].
Although primary percutaneous coronary intervention (PPCI) is the treatment of choice when managing STEMI patients, fibrinolytic therapy is still an important reperfusion strategy in settings where primary PCI cannot be offered at the appropriate time[8]. Reperfusion of the infarct-related artery, either by fibrinolytic therapy or PPCI, could homogenize the duration of the ventricular action potential, thereby reducing the QTD. However, there are conflicting data about the effects of both perfusion therapy modes with respect to their abilities to reduce QTD in patients with STEMI. Moreover, there are inadequate data relating to the effects of these reperfusion strategies on incidence of in-hospital arrhythmias.
Here, we evaluate the QTD and corrected QT dispersion (QTcD) in patients presenting with STEMI by comparing those treated with PPCI with those receiving fibrinolytic therapy. In addition, the impacts of these treatment modalities on in-hospital incidence of arrhythmia are compared.

MATERIALS AND METHODS
Study population
This was a prospective, observational, multicenter study that included 240 consecutive patients with first acute STEMI who were treated with either fibrinolytic therapy or PPCI. Patients with STEMI who received either fibrinolytic therapy with successful fibrinolysis or PPCI with final thrombolysis in myocardial infarction (TIMI) flow grade III were included. This study was conducted at 4 centers. PPCI-treated patients were recruited and treated at Assiut University Heart Hospital (a center with resources to perform this procedure at any time), and the fibrinolytic therapy-treated patients were recruited and treated at Sohag Heart & GIT Center, Assiut Police Hospital, and Qena General Hospital.
The STEMI diagnosis in each case was made using the 4th universal definition of MI, which is based on typical electrocardiographic changes alongside clinical symptoms associated with elevation of cardiac biomarkers[9]. Patients were included if they had chest pain for more than 30 min, ST-segment elevation in at least 2 contiguous ECG leads, and hospital admission within 12 hr of onset of chest pain. Successful fibrinolysis was defined as the presence of at least 2 of the following criteria: (1) disappearance of chest pain within 90 min of starting the fibrinolytic infusion; (2) resolution of ST-segment elevation (in the ECG lead with maximum ST-elevation at baseline) by more than 50% after starting fibrinolytic infusion; or (3) abrupt initial increase in cardiac enzyme levels within the first 24 hr following onset of symptoms[10].
Exclusion criteria were non-ST elevation myocardial infarction, prior history of MI or surgical revascularization, absence of sinus rhythm, presence of bundle branch block or any other interventricular conduction abnormality, ventricular pacing rhythm, pre-excitation on ECG, electrolyte abnormalities, use of medications that affect the QT interval (e.g., antiarrhythmic, antidepressant, and antipsychotic drugs), and cases in which the QT interval could not be measured in at least 8 ECG leads. Patients with unsuccessful reperfusion after thrombolytic therapy and those not achieving TIMI-III flow within the infarct-related artery during PPCI were also excluded. 

Study design
Patients were classified into 2 groups based on the reperfusion strategy used. Group I (120 patients) were treated with PPCI and group II (120 patients) received fibrinolytic therapy (1.5 million units of streptokinase given intravenously over 30-60 min). 
The 12-lead ECG was recorded at a paper speed of 25 mm/sec. and 10 mm/mV gain standardization. ECG measurements were taken on admission and 24 hr after the reperfusion with either of the two strategies using an ECG machine (EC3T 01 RD/1, MONITOR, Russia). Heart rate, QT interval, and corrected QT (QTc) interval for each ECG lead were calculated automatically using built-in software (ArMaSoft-12-Cardio software, MONITOR, Russia) using Bazett’s formula[11]. QT and QTc dispersions were defined as the differences between the maximum and minimum QT and QTc intervals, respectively, in a given ECG lead. Delta (∆) was defined as the difference in ECG measurement parameters before treatment and 24 hr after reperfusion. For example, ∆ QT interval was defined as the QT interval before treatment minus the QT interval 24 hr after reperfusion. ECG data were included where there were adequate measurements using at least 8 leads total with at least 4 precordial leads. All ECGs were in sinus rhythm.
The study endpoint was designated as the occurrence of arrhythmia during admission. Examples of arrhythmias considered included frequent premature ventricular ectopic beat, non-sustained ventricular tachycardia, sustained ventricular tachycardia, ventricular fibrillation, and atrial fibrillation. The study population was further classified into 2 more groups according to the incidence of in-hospital arrhythmia. These groups comprised an in-hospital arrhythmia group whose arrhythmias were recorded and a group who did not experience arrhythmia during admission (and therefore had no recorded arrhythmia events). 

Sample size calculation
Sample size calculation was carried out using G Power 3 software. The calculated minimum sample of adult patients presenting with STEMI was 238. This calculation was made based on a 2-group 1:1 design (Group I (n = 119): treated with PPCI and Group II (n = 119): treated with fibrinolytic therapy) and would have 85% power to detect an absolute difference of 35% in the mean QTD, at a 1-sided significance level of 0.05.

Ethical considerations
This study was approved by the Committee of Medical Ethics of the Faculty of Medicine, Assiut University (IRB No. 17101454), and complies with the Declaration of Helsinki. Written informed consent was obtained from all participants. The authors are accountable for all aspects of the work, including full data access, integrity of the data, and the accuracy of the data analysis. They ensure that questions related to the accuracy or integrity of any part of the work have been appropriately investigated and resolved.

Statistical analysis
Continuous variables with normal distribution were expressed as mean ± standard deviation (SD) and those without normal distribution as median (interquartile range). Normality of the continuous variables was checked with the Kolmogorov-Smirnov test. Categorical variables were expressed as frequency and percentage (%). Continuous variables were compared using an unpaired student's t-test for normally distributed data and Mann-Whitney test for non-normally distributed data. Comparisons of ECG data before and after reperfusion therapy were conducted using paired t-tests. Chi-Square tests or Fisher exact tests were used when appropriate to compare categorical variables. A P value of < 0.05 was considered statistically significant, with all reported P values being 2-tailed. All statistical analyses were performed using IBM SPSS Statistics for Windows, version 20.0 (IBM Corp., Armonk, NY, United States).

RESULTS
Table 1 shows similar baseline clinical characteristics of both groups of the study population. Moreover, there were no significant differences between the groups with respect to the location of MI and the time from chest pain onset to the start of the reperfusion (Table 1).
Regardless of the chosen perfusion strategy, there was a significant reduction in QTD and QTcD from admission to 24 hr after reperfusion. This reduction in both QTD and QTcD was due to a significant increase in the minimum QT interval (∆ = - 15.9 ± 42.4 msec) with a concomitant decrease in maximum QT interval (∆ = 8.5 ± 47.8 msec) for the QTD and an increase in the minimum QTc interval (∆ = - 22.4 ± 44.5 msec) alongside a concomitant decrease in QTc interval (∆ = 5.1 ± 47.8 msec) for the latter measurement (Table 2).
From admission to 24 hr, both QTD and QTcD decreased significantly in both groups I and II (Table 3). Following reperfusion (24 hr later), the QTD and QTcD of patients in group I were significantly shorter than those in group II (P = 0.005 and P = 0.003, respectively). Moreover, ∆ changes in both QTD and QTcD were significantly higher in group I compared with group II (37.6 ± 17.1 msec vs 11.3 ± 7.9 msec, P < 0.001 for the former and 43.6 ± 13.6 msec vs 11.4 ± 8.0 msec, P < 0.001 for the latter) (Table 3).
The incidence of in-hospital arrhythmia was significantly lower in group I (8 patients, 6.7%) than in group II (25 patients, 20.8%), P = 0.001. Different types of recorded arrhythmia observed in both groups are illustrated in Figure 1. Patients who did not experience in-hospital arrhythmia had significantly reduced QTD and QTcD values compared to those who did experience in-hospital arrhythmia regardless of the perfusion strategy used (Table 4). Furthermore, the ∆ changes of both QTD and QTcD were significantly higher in patients who did not experience in-hospital arrhythmia (25.9 ± 18.3 msec and 28.7 ± 20.1 msec, respectively; P = 0.003) than patients who experienced in-hospital arrhythmias (14.8 ± 18.9 msec and 19.8 ± 14.5 msec, respectively; P = 0.016) (Table 4).

DISCUSSION
It is well known that QTd has a prognostic role for stratifying MI patients who are at higher risk of arrhythmic events. In a recent large meta-analysis of 22 trials, an improved QTd after acute MI was associated with lower risk of associated serious arrhythmia. However, no prognostic role was found with respect to all-cause mortality or sudden cardiac death in such a patient population[12].
The current study provides further evidence supporting the beneficial impact of reperfusion therapy on decreasing both QTD and QTcD in the setting of STEMI. Moreover, to our knowledge, our study is the first to calculate QT and QTc intervals automatically using a software program that eliminates human bias of manual measurement. We showed that reperfusion therapy decreases QTD and QTcD in patients with STEMI regardless of reperfusion strategy. Also, our study demonstrated that PPCI had a more favorable effect on reducing QTD and QTcD (measured 24 hr after treatment) when compared to fibrinolytic therapy. Moreover, we showed that restoration of coronary reperfusion using PPCI had a greater impact in reducing the incidence of in-hospital arrhythmias than fibrinolytic therapy. In addition, QTD and QTcD were shorter in patients without in-hospital arrhythmia than in those with arrhythmia recorded during admission.
In the setting of acute coronary syndrome, evidence suggests that there are electrophysiological alterations in action potentials, causing repolarization dispersion between normal and ischemic fibers and between the epicardium and endocardium. This leads to repolarization delays in regions influenced by acute ischemia, thus causing QT and QTc prolongation[5,13-15]. The present study included STEMI patients with achievement of TIMI flow grade III in group I and successful fibrinolysis in group II. Establishing the patency of the infarct-related artery, either by fibrinolytic therapy or PPCI, could reduce regional myocardial ischemia and homogenize the ventricular action potential, thereby reducing the QTD and QTcD. This theory is supported by studies finding that TIMI flow grades II and III were associated with far lower QTD and QTcD values as compared to TIMI flow grades 0 and I[16,17]. Thus, the degree of QTD and QTcD reduction depends on the reperfusion status of the infarcted artery. The results of PPCI in STEMI patients are superior to fibrinolytic therapy with respect to reestablishing infarct-related artery patency. The present study supports this assumption, as our results revealed that PPCI more significantly reduced QTD and QTcD intervals than fibrinolytic therapy in STEMI patients.
The mechanism of QT prolongation and QTD in the setting of MI is attributed to the elevation in extracellular potassium level, acidosis, and anoxia. These conditions also cause reductions in membrane excitability, shortening of action potential duration, and prolongation of recovery of excitability following an action potential[18]. The prolonged QT and QTD have been linked to the occurrence of arrhythmia in patients with congenital long QT syndrome and with drug-induced torsades des pointes[19,20]. Therefore, MI associated with increased dispersion of cardiac repolarization could lead to the occurrence of arrhythmia[7]. Opening of the infarct-related artery results in perfusion of the infarcted area and consequently washing off of the excess extracellular potassium leading to correction of tissue anoxia and acidosis. This leads to improvement in membrane excitability and recovery of excitability following an action potential, ameliorating repolarization abnormalities and decreasing QTD. Consequently, the occurrence of arrhythmia is less likely. Our results support this mechanism, as the data presented here revealed that patients without in-hospital arrhythmia had shorter QTD and QTcD intervals with higher ∆ than those with arrhythmia.
Lopes et al[21] studied the effect of thrombolytic therapy on QTD in patients with STEMI, and showed that QTD was significantly shorter in patients with STEMI who underwent successful thrombolysis (Table 5). On the other hand, they found that QTD did not correlate with ventricular arrhythmia; however, QTD was higher in patients with ventricular arrhythmia than those without. This conclusion is undermined by the study design (retrospective) and the inclusion of patients with unsuccessful thrombolysis who had high post-procedure QTD. Furthermore, this study measured QT values manually, which introduces the possibility of measurement bias. In line with the present study, Ornek et al[22] and Mulay et al[23] not only found that thrombolytic therapy reduces QTD significantly in STEMI patients in the 1st wk of admission, but also that patients with ventricular arrhythmia had higher QTcD values than patients without arrhythmia (Table 5).
In concurrence with our study, Pan et al[24] demonstrated that QTcD measured before PPCI was significantly longer than 24 hr after PPCI administration. Furthermore, they showed that the absolute QTcD change after PPCI was an independent predictor of the development of major cardiovascular events at 1 year (Table 5). Hamza et al[25] reported that PPCI was effective in reducing QTc and QTD after 24 h, although the study showed no effect on these arrhythmogenic indices 90 min after successful revascularization with PPCI (Table 5). However, it should be emphasized that they did not monitor patients for the occurrence of arrhythmia.
In contrast to our results, other studies have shown that thrombolytic therapy decreased QTD over time, but without statistical significance. Studies have also shown a decrease in QTD 24 hr after PPCI treatment; however, this decline was also not significant[26,27] (Table 5). Oni Heris et al[26]’s study included patients with successful or unsuccessful thrombolysis who had high QTD following treatment, which would have affected the results of the QTD measured. Additionally, this study compared time points at 1 hr before thrombolytic therapy and 4 d later. Babapour et al[27]’s study was retrospective in design and included all patients with PPCI, irrespective of the final TIMI results. In this study, TIMI 0 and I had a higher value of QTD and QTcD than TIMI II and III, affecting the final results. Our prospective study included patients with successful fibrinolysis or PPCI with final TIMI flow grade III[17]. Moreover, our ECG parameters were computed automatically, thus reducing potential bias and variability. 
Few studies have compared the effects of PPCI and fibrinolytic therapy on ventricular repolarization ECG parameters. However, previous attempts to explore the impact of these treatments on the incidence of in-hospital arrhythmia have been deficient. In agreement with our findings, Cavusoglu et al[28] showed that PPCI was associated with more significant decreases in QTD and QTcD as compared to thrombolytic therapy (Table 5). Similarly, George et al[29] found that PPCI was superior in reducing QTD and QTcD in patients with STEMI as compared to thrombolytic therapy. However, these reports included only a small number of patients, were single-center studies, measured ECG parameters manually, and did not observe patients for arrhythmia. On the other hand, Valizadeh et al[30] observed that no significant decreases were seen in QTD and QTcD values in the PPCI group compared to the thrombolytic group, but QTD values in the PPCI group showed a greater reduction after treatment (Table 5). Unlike ours, this was a single-center study and used PPCI or fibrinolytic drugs based on the patient's clinical status. This also raises the possibility of bias in patient assignment to either group, and obviously, PPCI improves survival and decreases complications whatever the patient clinical status. Moreover, this study included all patients who received thrombolysis whether successful or not, and who underwent PPCI regardless of the final TIMI flow. Furthermore, QT values were manually measured, again raising the possibility of bias and error, which the authors themselves stated as a limitation. Nonetheless, they found that mean QTD values in patients with arrhythmia were lower before and after treatment, with a significant reduction after PPCI group as compared to the thrombolytic group, similar to our results.
The present study indeed also has some limitations. Our sample size was relatively small, even though it was powered sufficiently to identify the pre-specified endpoints. Still, the findings need to be endorsed by further studies in larger cohorts. Additionally, various medications can affect the QT interval; however, these could not be standardized at the time of patient enrolment. Finally, long-term observation for arrhythmia development in these patients was not performed, and therefore our findings are only applicable to the acute phase of STEMI.

CONCLUSION
We demonstrated that reperfusion with PPCI or fibrinolytic therapy was effective in reducing QTD and QTcD in STEMI patients. Reperfusion with PPCI was associated with shorter QTD and QTcD than thrombolytic therapy 24 hr after reperfusion. Moreover, PPCI was associated with a lower incidence of in-hospital arrhythmia than fibrinolytic therapy. Additionally, patients with in-hospital arrhythmia had a higher QTD and QTcD than patients without arrhythmia. Therefore, QTD and QTcD measurements in STEMI patients are important arrhythmogenic parameters that respond to reperfusion therapy.

ARTICLE HIGHLIGHTS
Research background
ST-elevation myocardial infarction (STEMI) increases QT dispersion (QTD) and corrected QT dispersion (QTcD), and is also associated with ventricular arrhythmia. Fibrinolytic therapy or primary percutaneous coronary intervention (PPCI) was used as the reperfusion strategy in acute STEMI patients. 

Research motivation
Cardiac arrhythmia in the setting of acute myocardial infarction (MI) has serious impact on patient morbidity and mortality. Every effort should be made to prevent post-MI arrhythmia and to predict its occurrence as early as possible.

Research objectives
To compare the impact of revascularization with fibrinolysis or PPCI in STEMI patients on cardiac electrical stability, as indicated by QTD and QTcD measurements.

Research methods
Two groups of patients were treated for acute STEMI; 1 group of patients were treated with fibrinolysis, and the other group of patients were treated with PPCI. QTD and QTcD were measured at baseline and at 24 hr following successful reperfusion. We compared these measures between the two groups and observed all patients for incidence of arrhythmia during hospital admission.

Research results
There were significant reductions in QTD and QTcD at 24 hr in both study groups. QTD and QTcD were found to be shorter in group I at 24 hr than in group II. Moreover, the incidence of in-hospital arrhythmia was significantly higher in group II as compared to group I. 

Research conclusions
In STEMI patients, both PPCI and fibrinolytic therapy effectively reduced QTD and QTcD, with a more significant reduction observed after PPCI. Furthermore, PPCI was associated with a lower incidence of in-hospital arrhythmia.

Research perspectives
PPCI was superior to fibrinolytic therapy with respect to the electrical stability of the heart.
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Figure Legends
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Figure 1 Types of arrhythmia in group I and group II. Overall incidence of in-hospital arrhythmia was significantly lower in group I than in group II. PVC: PolyVinyl chloride; VT: Ventriculartachycardia; VF: Ventricularfibrillation.


Table 1 Patient characteristics
	Characteristic
	Group I, n = 120 patients
	Group II, n = 120 patients
	P value

	Age in yr
	[bookmark: _Hlk55302234]57.9 ± 9.6
	[bookmark: _Hlk55302353]59.1 ± 10.7
	[bookmark: _Hlk55302384]0.38

	Male sex
	96 (80)
	93 (77.5)
	0.64

	Smoking
	49 (40.8)
	58 (48.3)
	0.24

	Hypertension
	35 (29.2)
	43 (35.8)
	0.27

	Diabetes mellitus
	38 (31.7)
	40 (33.3)
	0.78

	CKD
	4 (3.3)
	7 (5.8)
	0.35

	Family history of CAD
	[bookmark: _Hlk55302427]15 (12.5)
	[bookmark: _Hlk55302452]21 (17.5)
	0.28

	Dyslipidemia
	61 (50.8)
	49 (40.8)
	0.12

	Location of MI: Anterior MI non-anterior MI
	 72 (60) 48 (40)
	 61 (50.8) 59 (49.2)
	 0.15

	[bookmark: _Hlk55302120]Time from chest pain onset to reperfusion in hr
	4.04 ± 1.96
	4.39 ± 2.79
	0.29


Data are expressed in form of mean ± SD or frequency (%). CAD: Coronary artery disease; CKD: Chronic kidney disease; MI: Myocardial infarction; SD: Standard deviation.

Table 2 Heart rate and QT interval before and after reperfusion, all patients
	Parameter
	Before reperfusion,
n = 240 patients
	After reperfusion,
n = 240 patients
	∆
	P value

	Heart rate in beat/min
	78.6 ± 16.2
	80.5 ± 15.7
	-1.8 ± 16.9
	0.09

	Maximum QT in msec
	407.1 ± 43.0
	398.7 ± 45.2
	[bookmark: _Hlk55304541]8.5 ± 47.8
	0.007

	Minimum QT in msec
	325.4 ± 41.7
	341.3 ± 43.7
	[bookmark: _Hlk55304463]-15.9 ± 42.4
	< 0.001

	QTD in msec
	[bookmark: _Hlk55303636]81.8 ± 21.9
	[bookmark: _Hlk55303678]57.3 ± 18.9
	24.4 ± 18.7
	[bookmark: _Hlk55303716]< 0.001

	Maximum QTc in msec
	461.2 ± 42.5
	456.1 ± 38.9
	[bookmark: _Hlk55304587]5.1 ± 47.8
	0.10

	Minimum QTc in msec
	368.5 ± 37.6
	390.0 ± 36.4
	[bookmark: _Hlk55304502]-22.4 ± 44.5
	< 0.001

	QTcD in msec
	[bookmark: _Hlk55303834]92.7 ± 26.1
	[bookmark: _Hlk55303855]65.2 ± 22.6
	27.5 ± 19.6
	< 0.001


Data are expressed in form of mean ± SD. QTc: Corrected QT; QTD: QT dispersion; QTcD: Corrected QT dispersion; ∆: Delta is change in variables before and 24 hr after the reperfusion strategy.

Table 3 Heart rate and QT interval before and after reperfusion, group I vs group II
	Parameter
	Group I, n = 120 patients
	Group II, n = 120 patients
	P value

	
	Before
	After
	∆
	Before
	After
	∆
	P1
	P2
	P3
	P4
	P5

	Heart rate in beat/min
	81.0 ± 15.7
	82.7 ± 16.4
	-1.7 ± 18.9
	76.2 ± 16.3
	78.2 ± 14.8
	-2.0 ± 14.9
	0.34
	0.14
	0.02
	0.02
	0.87

	Maximum QT in msec
	411.7 ± 38.4
	392.0 ± 44.1
	19.7 ± 48.8
	402.6 ± 46.9
	405.3 ± 45.6
	-2.8 ± 44.3
	< 0.001
	0.49
	0.10
	0.02
	< 0.001

	Minimum QT in msec
	320.2 ± 34.6
	338.1 ± 39.0
	- 17.9 ± 34.4
	330.6 ± 47.4
	344.6 ± 48.0
	-14.0 ± 41.3
	< 0.001
	0.001
	0.06
	0.25
	0.48

	QTD in msec
	91.5 ± 20.6
	53.9 ± 19.1
	37.6 ± 17.1
	72.0 ± 18.5
	60.7 ± 18.1
	11.3 ± 7.9
	< 0.001
	< 0.001
	< 0.001
	0.005
	< 0.001

	Maximum QTc in msec
	474.3 ± 45.9
	453.8 ± 38.1
	20.6 ± 53.1
	448.1 ± 34.1
	458.4 ± 39.7
	-10.4 ± 35.8
	< 0.001
	0.002
	< 0.001
	0.35
	< 0.001

	Minimum QTc in msec
	369.9 ± 43.2
	393.0 ± 32.1
	- 23.1 ± 51.7
	367.1 ± 31.1
	388.9 ± 40.3
	-21.8 ± 36.2
	< 0.001
	< 0.001
	0.56
	0.38
	0.82

	QTcD in msec
	104.4 ± 22.1
	60.8 ± 21.6
	43.6 ± 13.6
	80.9 ± 24.4
	69.6 ± 22.8
	11.4 ± 8.0
	< 0.001
	< 0.001
	< 0.001
	0.003
	< 0.001


Data are expressed in form of mean ± SD. P1: P value comparing before and after PPCI in group I. P2: P value comparing before and after thrombolytic therapy in group II. P3: P value comparing group I and group II before reperfusion strategy. P4: P value comparing group I and group II after reperfusion strategy. P5: P value comparing group I and group II regarding delta change. QTc: Corrected QT; QTD: QT dispersion; QTcD: Corrected QT dispersion; ∆: Change in variables before and 24 hr after reperfusion; SD: Standard deviation.

Table 4 QT and corrected QT dispersion before and after reperfusion in patients with or without in-hospital arrhythmia
	Parameter
	In-hospital arrhythmia group, n = 33 patients
	No in-hospital arrhythmia group, n = 207 patients
	P value

	
	Before
	After
	∆
	Before
	After
	∆
	P1
	P2
	P3
	P4
	P5

	QTD in msec
	82.1 ± 19.3
	67.3 ± 22.7
	14.8 ± 18.9
	81.7 ± 22.3
	55.8 ± 17.7
	25.9 ± 18.3
	< 0.001
	< 0.001
	0.91
	0.001
	0.003

	QTcD in msec
	94.0 ± 25.3
	74.2 ± 24.9
	19.8 ± 14.5
	92.5 ± 26.2
	63.7 ± 21.9
	28.7 ± 20.1
	< 0.001
	< 0.001
	0.75
	0.03
	0.02


Data are expressed in form of mean ± SD. P1: P value comparing before and after reperfusion strategy in in-hospital arrhythmia group. P2: P value comparing before and after reperfusion strategy in no in-hospital arrhythmia group. P3: P value comparing in-hospital arrhythmia group and no in-hospital arrhythmia group before reperfusion strategy. P4: P value comparing in-hospital arrhythmia group and no in-hospital arrhythmia group after reperfusion strategy. P5: P value comparing in-hospital arrhythmia group and no in-hospital arrhythmia group regarding delta change. QTD: QT dispersion; QTcD: Corrected QT dispersion; ∆: Change in variables before and 24 hr after reperfusion; SD: Standard deviation.

Table 5 Studies addressing repolarization changes following reperfusion in ST-segment elevation myocardial infarction
	Ref.
	Study type
	Study population 
	Time to evaluation
	Reduction of QTD and QTcD
	In-hospital arrhythmia
	Remarks

	Lopes et al[21], 2006 
	Retrospective
	Thrombolytic (n = 154)
	4 d
	Sig. after 4 d 
	QTD not correlated with arrhythmia
	CA after 48 h; Reduction in QTD is a predictor of coronary reperfusion

	Ornek et al[22], 2014
	Prospective
	Thrombolytic (n = 20)
	7 d
	Sig. after 7 d
	QTD correlated with arrhythmia
	Use 24-h Holter monitor

	Mulay et al[23], 2004 
	Prospective
	STEMI (n = 100) Normal (n = 100)
	24 hr On discharge
	NA
	Sig. high QTD in patients with ventricular arrhythmias compared to those without 
	Sig. higher QTD on admission, at 24 h, and at discharge than normal subjects

	Pan et al[24], 2011 
	Prospective
	PPCI (n = 81)
	24 h
	Sig. after 24 h
	NA
	QTcD change was an independent predictor of MACE at 1 yr

	Hamza et al[25], 2014 
	Retrospective
	PPCI (n = 54)
	90 min 24 hr
	Not sig after 90 min Sig. after 24 h
	NA
	

	Oni Heris et al[26], 2014 
	Prospective
	Thrombolytic (n = 160)
	1 hr 4 d
	Not sig. after 1 hr Not sig. after 4 d
	NA
	

	Babapour et al[27], 2018 
	Retrospective
	PPCI (n = 77)
	24 h
	Not sig. after 24 hr
	NA
	

	Cavusoglu et al[28], 2001 
	Prospective
	PPCI (n = 21) Thrombolytic (n = 21) 
	24 h
	Sig. in PPCI group Sig. in thrombolytic group Sig. in PPCI compared with thrombolytic
	NA
	

	George et al[29], 2015 
	Prospective
	PPCI (n = 25) Thrombolytic (n = 25)
	24 h
	Sig. in PPCI group Not sig. in thrombolytic group Sig. in PPCI compared with thrombolytic
	NA
	

	Valizadeh et al[30], 2020 
	Prospective
	PPCI (n = 70) Thrombolytic (n = 115)
	24 h
	Sig. in PPCI group Not sig. in thrombolytic group Not sig. in PPCI compared with thrombolytic
	QTD mean in patients with arrhythmia was reduced before and after treatment with a significant reduction after PPCI as compared to thrombolysis
	


CA: Coronary angiogram; MACE: Major adverse cardiovascular event; NA: Not applicable; PPCI: Primary percutaneous coronary intervention; Ref.: Reference; Sig.: Significant; STEMI: ST-elevation myocardial infarction.



[bookmark: _Hlk88512952]



[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2023 Baishideng Publishing Group Inc. All rights reserved.

image1.png
Number of patients

30

25

20

15

10

P=10.001
|—|25 mGroup I Group II
8 8
6 5 5
3
. 2 1 1 1 1
- _— _— I
Overall arrhythmia Freuent PVCs Non-sustanied VT Sustained VT VF Atrial fibrilation

DOI: 10.4330/wjc.v15.i3.106 Copyright ©The Author(s) 2023.




image2.png
9

JSaishideng®




image3.png




