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Abstract: Background: The prolonged QT interval and QT dispersion are ECG markers associated with the
incidence of ventricular arrhythmias, and cardiovascular mortality in patients with acute myocardial
infarction. This study aims to examine whether QT dispersion can be used as a predictor of the severity of
lesions in STEMI patients in Haji Adam Malik General Hospital. Methods: A total of 68 patients with STEMI
who undergo coronary angiography at Haji Adam Malik General Hospital since Januari 2018 until December
2018 were recruited in this cross sectional study. QT dispersion was counted from the first ECG when patient
admitted at the emergency room. And then coronary angiography was done, and the Gensini score was
calculated as a parameter of coronary lesion severity.Results: In the ROC curve analysis, the cut-off value of
QT dispersion in the prediction of severe coronary lesion was 80.5 (AUC 0.874, 95% CI 0.778-0.970,
p<0.001). The STEMI group with QT dispersion > 80.5 had a higher incidence of severe coronary lesion than
the group with QT dispersion < 80.5 of 34 people (89.5%) versus 4 people (10.5%). QT dispersion > 80.5 is
considered to predict the severity of coronary lesion with a sensitivity of 89.5%, a specificity of 83.3%, a
negative predictive value (NPV) of 86.2% and a positive predictive value (PPV) of 87.1%. Conclusion: QT
dispersion is a simple, very useful and an inexpensive indicator which may be used as a predictor for coronary
lesion severity in patients with STEMI.
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Introduction

Acute myocardial infarction (IMA) is a condition that describes the occurrence of necrosis of the
heart muscle due to narrowing of the heart arteries. In acute myocardial infarction there is a disruption of
blood flow to the heart which causes heart muscle cells to experience hypoxia. The coronary blood vessels are
blocked so that the blood flow to the heart muscle stops, unless there is a small amount of collateral flow from
the surrounding blood vessels. Muscle areas that do not get blood flow at all or have very little flow so they
cannot maintain the function of the heart muscle and are said to experience infarction.*?
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The main characteristics of acute myocardial infarction in ST segment elevation are typical angina
and ECG changes with elevation images. An ECG is an important dignostic tool in establishing a diagnosis of
STEMI. In this situation an increase in ST segment will be found within a few hours after chest pain is felt.
Assessment of ST elevation was carried out at J point and found in 2 contiguous leads.>*

The QT interval on the ECG illustrates summation of potential differences during ventricular
depolarization and repolarization. The prolongation of the QT interval is thought to be the cause of ventricular
arrhythmias, possibly due to the restoration of non-uniform ventricular excitability in the state of regional
differences from the sympathetic system in the disturbed myocardial region.>®’

In patients with acute myocardial infarction there is a disturbance of ventricular repolarization, the
formation of heterogeneity in ventricular repolarization associated with the formation of QT dispersion on the
ECG. QT dispersion has implications for the occurrence of ventricular arrhythmias and is associated with poor
prognostics in patients with myocardial infarction. Research by Yuniadi (2005) also shows that QT dispersion
can be used as a simple tool to predict the incidence of ventricular tachyarrhythmias and / or sudden cardiac
death after infarction.®**°

QT dispersion is also considered to have a relationship with the extent of coronary lesions in patients
with coronary heart disease. From a study by Yilmaz in 2006, it was found that QT dispersion was related to
the severity of coronary lesions in patients with coronary heart disease. Then in 2016 Helmy found that QT
dispersion was related to the severity of coronary lesions in patients with acute myocardial infarction with ST-
segment elevation (STEMI). However, this study was conducted in patients with acute myocardial infarction
with ST-segment elevation without a history of diabetes mellitus. However, the relationship between QT
dispersion and the severity of atherosclerosis in patients with acute myocardial infarction with ST-segment
elevation cannot be determined. This study aim to determine whether the QT dispersion can be used as a
predictor of coronary lesion severity in patients with STEMI.**?

Method
Study Design

This study is a cross-sectional study conducted at the Haji Adam Malik Hospital in Medan with
permission from the Research Ethics Committee of the Faculty of Medicine, University of North Sumatra-
Haji Adam Malik Hospital. The study subjects taken from January to December 2018 were patients with a
diagnosis of STEMI based on diagnosis criteria from ESC. The inclusion criteria were patients with a
diagnosis of acute myocardial infarction with ST segment elevation who came to the Haji Adam Malik
General Hospital with sinus rhythm without a history of coronary artery bypass graft (CABG) or percutaneous
coronary intervention (PCI) action, cardiomyopathy, valvular heart disease or congenital heart disease that did
not have a history of drug use that can interfere with the QT interval such as amiodarone, digitalis, beta
blockers, and calcium antagonists before an ECG examination. Patients with electrolyte balance disorders,
cerebrovascular disease, and kidney disorders (serum creatinine> 2.0 mg) will be excluded from this study. A
12-lead ECG examination was carried out at the beginning of the admission of the emergency unit with a
recording speed of 25 mm /s and a scale of 10 mm / mv. The number of patient samples in this study were 62
people and had fulfilled the inclusion and exclusion criteria so that they could be included in the study.

Study Procedure

Data on clinical and demographic characteristics including age, sex, previous history of disease
such as diabetes mellitus, hypertension, smoking history, and family history of CHD, and a complete history
of drug use were recorded. The initial important data evaluated were 12 lead ECG at the beginning of the
admisson into the emergency unit. From the ECG the duration of QT dispersion will be assessed, then
coronary angiography are performed and followd by percutaneous coronary intervention if suitable. The
Gensini score was then assessed from the results of angiography. Then based on the Gensini score, the
subjects will be divided into two groups, he first group with a high score> 20 and the second group with a
score of low < 20.
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Statistical analysis

Processing and analysis of statistical data using computer statistical tools with SPSS software.
Categorical variables are presented by number or frequency (n) and percentage (%). Numerical variables are
presented with mean values with standard deviations for normally distributed data. Test the normality of
numerical variables in all research subjects using the Kolmogorov-Smirnov test with n> 50. Comparisons
between the two groups on categorical independent variables and numerical dependent variables were
performed by unpaired T-test. If the unpaired T-test requirements are not met, then the Mann-Whitney test is
used.

For samples that were found to be significant in the bivariate analysis test, they were included in the
multivariate test. Variables found to have significance values p <0.05 in multivariate analysis are displayed in
the form of Odds Ratio (RO) with 95% confidence intervals.

Results
Baseline Characteristics

The study subjects were divided into two groups, the group with Gensini score < 20 (30 people,
44%) and the group with Gensini score> 20 (38 people, 54%). Of the 30 people with Gensini score < 20
consisted of 29 people (91.7%) men and 1 person (8.3%) women. Whereas in the group with Gensini score>
20 consisted of 25 people (65.8%) men and 13 people (34.2%) women. The mean age of the study subjects
differed significantly between the two groups, where the mean age of subjects in the group with Gensini score
<20 was 51 years, while the average age in the group with a Gensini score> 20 was 57 years (p = 0.012).

From the clinical parameters, systolic blood pressure (TDS) there was also a statistically significant
difference (p = 0.041) where the median blood pressure in the group with a Gensini score <20 was 115mmHg
whereas in the group with a Gensini score >20 was 130 mmHg. However, there was no statistically significant
difference in heart rate between the two groups (p> 0.05).

Table 1. Baseline Characteristics

Parameter Gensini Score < 20 Gensini Score > 20 o value
(n=30) (n=38)

Age 51.6+10.21 57.7+9.31 0.012*
Sex (Female) 1 (3.3%) 13 (34.2%) 0.002*
Systolic Blood Pressure (mmHg) 115 (80-150) 130 (90-160) 0,041*
Heart Rate (bpm) 79 (50-138) 79 (60-122) 0.743
Risk Factor

- Hipertension 19 (43.3%) 2 (5.3%) 0.359

- Diabetes mellitus 4 (13.3%) 31 (81.6%) <0.001*

- Smoking 26 (86.7%) 26 (68.4%) 0.078

- Family History 13 (43.4%) 2 (5.3) <0.001*
Leucocyte (10°/uL + SD) 14.861 + 3105.92 14.459.2 + 3269.17 0.608
Ureum 22.5 (13-83) 26.0 (12-90) 0.710
Creatinin 0.9 (0.5-1.6) 0.8 (0.5-1.5) 0.516
Blood Glucose 133 (62-387) 143.5 (88-559) 0.047*
Onset 15.0 (2.0-96.0) 24.0 (1.0-144) 0.097
TIMI Risk 3.0 (1.0-14.0) 4.0 (2.0-9.0) 0.121
Ejection Fraction 52.0 (42.0-58.0) 54.0 (42.0-58.0) 0.244
KILLIP 0.194
- 25 (83.3%) 27 (71.1%)
- 3 (10.0%) 10 (26.3%)
- 0 (0%) 0 (0%)
L\ 2 (6.7%) 1 (2.6%)
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Infarct Location 0.707
- Anterior 16 (53.3%) 22 (57.9%)

- Non anterior 14 (46.7 %) 16 (42.1%)

Therapy

- Nitrate 23 (76.7%) 23 (60.5%) 0.158
- Aspirin 30 (100 %) 37 (97.4%) 1.00

- i 0, 0

) In,ihci%gsjglﬁ%mr variable, patientggvglggopﬁgtory of diabet%grégﬁ:igggwere higher ingt}gggroup v 281 Gensini s(
- Ace-i/ARB 25 (83.3%) 28 (73.7%) 0.341
- Beta-blocker 26 (86.7%) 24 (63.2) 0.029*
- Statin 30 (100%) 38 (100%) N/A
MACE 3 (10.0%) 16 (42.1%) 0.03*

people (73.7%) compared to 19 people (63.3%) in the group with Gensini score < 20 but this did not differ
statistically significant (p = 0.359). Smoking rates were found to be higher in the group with Gensini score <
20 of 26 people (86.7%) whereas in the group with Gensini score > 20 there were 26 people (68.4%) but this
was also not statistically significant (p = 0.078).

In the blood laboratory examination it was found that the average leukocyte score was 14861 +
3105 in the group with Gensini score < 20 and 14.459 + 3269 in the group with Gensini score > 20. This was
not statistically significant with a value of p = 0.608. On laboratory examination it was also found that mean
blood glucose level is 133 (62-387)mg/dl in the group with Gensini score < 20 and 143.5 (88-559) mg/dl in
the group with a Gensini score > 20, this difference was statistically significant with a p-value = 0.047. The
ejection fraction between the two groups was also not significantly different.

In the group with a Gensini score < 20 as many as 16 people (53.3%) were found to have an
infarction location anteriorly compared to a group with a Gensini score > 20 as many as 22 people (57.9%).
Whereas for non-anterior locations in the group with Gensini score < 20 it was found in 14 people (46.7%)
and in the group with Gensini score > 20 as many as 16 people (42.1%). Whereas for the onset of events,
TIMI risk and Killip classes, there was no statistically significant difference in the two groups with a value of
p> 0.05. Major cardiovascular events (MACE) were significantly higher in the group with gensini score > 20
as many as 16 people (42.1%) compared to the group with Gensini score < 20 as many as 3 people (10.0%),
with p values = 0.03

Relationship QT dispersion with the severity of lesions in STEMI Patients

In this study, the average QT dispersion in the group with Gensini score> 20 was 92 (75-123) msec
and in the group with Gensini score < 20 was 75 (69-107) msec. QT dispersion in both groups was found to be
significantly different with p <0.001 (Table).

Table 2. Correlation of QT dispersion with Gensini Score in STEMI

Gensini Score Z P
<20 >20
Median QT 75 (69-107) 92 (75-123) -5.295 < 0.001

dispersion

QT Dispersion Cut Point Value With Degree Of Lesion Severity In STEMI Patients

Using the ROC curve, Area Under the Curve (AUC) can be assessed from QT dispersion
parameters, which will show QT dispersion ability as a predictor of the severity of coronary lesions in patients
with STEMI. In this study, AUC 0.875 was found with p value <0.001. This shows that QT dispersion is
clinically significant as a predictor of the severity of coronary lesions of patients with STEMI. The cut-off
value was found to be> 80.5 which is considered to predict the severity of the lesion with sensitivity of 89.5%
and specificity of 83.3%.
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Figure 1. ROC Curve of QT Dispersion as a Predictor of Coronary Lesion Severity

Table 3. QT dispersion test results based on ROC
Cut-Off Points Sens Spes AUC p value 95%ClI

>80.5 89.5% 83.3% 0.874  <0.001 0.778-0.970

QT Diagnostic Dispersion Test Analysis Severity of Coronary Lesions in STEMI Patients

In 68 study subjects, we found 39 people had QT dispersions > 80.5 msec and 29 people had QT
dispersion < 80.5 msec. The study subjects in the QT dispersion group > 80.5 had a Gensini score of > 20
which was 34 people (89.5%) compared to 5 people (16.7%) who had a Gensini score < 20. Whereas in the
dispersion group QT < 80.5 msec had a Gensini score < 20 as many as 25 people (83.3%) compared to 4
people (10.5%) who had a Gensini score < 20.

QT dispersion > 80.5 msec can predict coronary lesion severity in STEMI patients with a sensitivity
of 81.6%, specificity 80.0%, Negative Predictive Value (NPV) 77.1% and Positive Predictive Value (PPV)
90.9%.

Analysis of Factors Affecting the Degree of Coronary Lesion Severity of STEMI Patients

Based on the results of the bivariate analysis of parameters related to the severity of coronary
lesions, it was found that age, male sex, systolic blood pressure at admission, history of diabetes mellitus,
family history, blood sugar levels at the time of pregnancy, and age had a statistically significant relationship.
Of all these parameters, gender, family history, history of DM and QT dispersion which had the highest Odds
Ratio (Table 4).



Petrus S. Pinem et a/ /International Journal of PharmTech Research, 2019,12(2): 111-118. 116

Table 4. Bivariate Analysis Factors - Factors Affecting Affect the Degree of Severity of Lesions

Parameter OR 95%ClI P value
Age (> 55 years) 0.31 0.507-19.985 0.566
Sex (Female) 15.080 1.841-123.53 0.002*
Systolic blood pressure (>140mmHg) 4.5 1.422-14.242 0.010*
Diabetes Mellitus History 31.259 0.031-0.300 <0.001*
Family History 13.765 2.789-67.9 <0.001*
Blood glucose level (>125mg/dl) 0.700 0.222-2.210 0.579
QT dispersion (>80.5msec) 42.50 10.35-174.523 <0.001*

The researcher then wanted to find out more that the dispersion of QT> 80.5 msec could be used as
a predictor to predict the severity of coronary lesions in STEMI patients. For this reason, researchers must first
carry out bivariate analysis of other factors that can affect the severity of the lesion. Then the results of this
bivariate analysis will be continued into multivariate analysis.

Multivariate analysis in this study is used to determine which independent variables are the most
dominant and affect the severity of coronary lesions in STEMI patients. So multivariate analysis was carried
out to determine the factors that could be used as predictors of the severity of coronary lesions in STEMI
patients. From the 6 steps of multivariate analysis using logistic regression involving several clinical
parameters in this study, it shows that there are 2 independent factors that can predict the severity of coronary
lesions, namely history of DM [OR 13,789 (2.09-90,695), p = 0.006] and QT dispersion [ OR 17,631 (3,081-
100,905), p = 0,001] (Table 5).

Table 5. Independent Factors as Predictor of Coronary Lesion in STEMI

Parameter P value OR Lower Upper

Diabetes Mellitus History 0.006 17.631  3.081 100.905

QT Dispersion 0.001 13.789  2.096 90.695
Discussion

In patients with acute myocardial infarction there is a disturbance of ventricular repolarization,
namely the formation of heterogeneity in ventricular repolarization associated with the formation of QT
dispersion on the ECG. QT dispersion has implications for the occurrence of ventricular arrhythmias and is
associated with poor prognostics in patients with myocardial infarction. In addition, QT dispersion also has a
relationship with the severity of lesions in patients with STEMI.29*2

This study produces characteristic data and analysis of research subjects who can provide
information, support, or refute theories that have been suggested from previous studies regarding the
relationship of QT dispersion to the severity of lesions in STEMI patients. The total number of subjects in this
study were 68 people consisting of groups with Gensini scores < 20 (30 people, 44%) and groups with Gensini
scores> 20 (56 people, 45%).

Baseline characteristics of the study between the two groups showed no significant differences in
sex and heart rate, but significant differences were found in age and blood pressure. And in groups with a
worse severity of lesions patients were found to have a higher risk factor for diabetes mellitus than those who
experienced successful reperfusion. While other risk factors such as hypertension, smoking, and family
history did not differ significantly between the two groups. Where it is known that diabetes mellitus is a risk
factor for the occurrence of multiple coronary lesions that will worsen the severity of the lesion. Laboratory
parameters showed no significant differences in leukocyte, urea and creatinine values in both groups.
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However, there were significant differences in the current KGD values between the two groups. Likewise with
the onset of events, TIMI risk and the KILLIP class were also not significantly different between the two
groups. Then, when patients are hospitalized, there is no significant difference in therapy between the two
groups. Treatment and MACE between the two groups were also not significantly different.*****°

In this study, the average QT dispersion in the group with more severe lesion severity was 92 (75-
123) msec and in the group with a lower severity, the lesion was 75 (69-107)msec. QT dispersion in both
groups was found to be significantly different. This is in accordance with the research conducted by Yilmaz in
2006 and Helmy in 2016.™*?

Significant QT dispersion point values to predict lesion severity were obtained through the ROC
curve. The dispersion value of QT > 80.5msec is considered to be the optimal value in predicting the severity
of lesions based on the ROC curve with a sensitivity of 81.6% and specificity of 80%. The subjects in the QT
dispersion group > 80.5msec had a worse lesion severity compared to the QT dispersion group <80.5msec
which was 27 people (90%) compared to 3 people (10%). This is in line with previous research by Helmy in
2016. Where it is known that in patients with acute myocardial infarction there is a disruption of ventricular
repolarization namely the formation of heterogeneity in ventricular repolarization associated with the
formation of QT dispersion on the ECG. QT dispersion has implications for the occurrence of ventricular
arrhythmias and is associated with poor prognostics in patients with myocardial infarction.®?

DM history can also be a predictor of the degree of severity of the lesion. In this study it was found
that the history of DM was one of the independent factors that could predict the severity of coronary lesions in
patients with STEMI [OR 13,789 (2.09-90,695), p = 0.006]. This is consistent with previous studies by Hegde
et al. in 2014 which found that patients with DM were more likely to experience multiple coronary lesions
than patients without DM.°

Study Limitations

In addition, the number of samples in this study is smaller than the previous studies and only carried
out in one place of research so that further research needs to be conducted with a larger sample size and
collaboration with several referral hospitals that have intensive cardiovascular facilities in order to provide
more representative results

Conclusion

This study found that the QT dispersion value could be used as a predictor of the severity of
coronary lesions in STEMI patients, where the cut-off value obtained from this study was > 80.5 msec.
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