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Abstract

Objective: In this study, we aimed to examine the relationship between young and middle-aged patients and frontal QRS-T angle (FQRS-T A) by evaluating the
demographic, clinical features and electrocardiographics (ECGs) of patients who presented with non-ST elevation myocardial infarction (NSTEMI).

Methods: The study was planned retrospectively, and 396 patients, young age (20-45 years, n=158) and middle-aged (46-65 years, n=238) who applied to the
emergency department with chest pain and were diagnosed with NSTEMI underwent coronary angiography for the first time. The FQRS-T A is calculated by
the frontal plane QRS axis and the T axis (FQRS-T A=QRS-T axis) from a 12-lead plane ECG.

Results: Hypertension (HT) (p<0.001) and diabetes mellitus (DM) (p<0.001), serum glucose (p=0.007), serum high-density Lipoprotein cholesterol (HDL-C)
level (p=0.005), SYNTAX score (p<0.001) and FQRS-T A (p<0.001) were higher in the middle-aged group. In multivariate analysis showed HT [odds ratio (OR):
4.084, 95% confidence interval (Cl) (2.234-7.465), p<0.001], DM [OR: 1.452,95% CI (1.288-7.465), p=0.018], low HDL-C level [OR: 0.972, 95% CI (0.951-0.994),
p=0.012], FQRS-T A [OR: 0.990, 95% CI (0.980-0.993), p<0.001], was determined as a possible independent risk factor for NSTEMI in middle-aged patients
group. Analyzes showed that the optimal cut-off value for the degree of FQRS-T A to predict a middle-aged NSTEMI was >32.5%, with a sensitivity of 62% and
a specificity of 52% (area under the curve: 0.633, 95% Cl 0.579-0.687, p<0.001).

Conclusion: In our study, FQRS-T A was found to be higher in middle-aged NSTEMI patients, and it was found to be a possible independent risk factor for
NSTEMI.

Keywords: Frontal QRS-T angle, non-ST segment elevation myocardial infarction, electrocardiography

Amag: Bu calismada ST ytikselmeli olmayan miyokard enfarktisi (NSTEMI) ile bagvuran hastalarin demografik, klinik 6zellikleri ve elektrokardiyografilerini
(EKG) degerlendirerek genc ve orta yasli hastalar ile frontal QRS-T acisi (FQRS-T A) arasindaki iligkiyi incelemeyi amacladik.
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Yontem: Calisma retrospektif olarak planlandi ve acil servise gogus agrisi sikayeti ile bagvuran ve NSTEMI tanisi alan genc yas (20-45 yas, n=158) ve orta yasli
(46-65 yas, n=238), iLk kez koroner anjiyografi yapilan toplam 396 hastaya alindi. FQRS-T A, standart bir 12 derivasyonlu yiizey EKG'sinden frontal diizlem QRS

ekseni ve T ekseni [FQRS-T A=QRS ekseni-T ekseni] formiltinden hesaplandi.

Bulgular: Hipertansiyon (HT) (p<0,001) ve diabetes mellitus (DM) (p<0,001), serum glukozu (p=0,007), serum yiiksek yogunluklu lipoprotein kolesterol
(HDL-K) diizeyi (p=0,005), SYNTAX skoru (p<0,001) ve FQRS-T A (p<0,001) orta yas grubunda daha yiiksekti. Cok degdiskenli analizde HT [olasilik orani (OR):
4,084, %95 gilven araligi (Cl) (2,234-7,465), p<0,001], DM [OR: 1,452, 95% CI (1,288-7,465), p=0,018], diisiik HDL-K diizeyi [OR: 0,972, %95 C! (0,951-0,994),
p=0,012], FQRS-T A [OR: 0,990, %95 CI (0,980-0,993), p<0,001], orta yasli hasta grubunda NSTEMI icin olasi bagimsiz bir risk faktordi olarak belirlendi. Bir
alicrisletim karakteristik egrisi analizi analiz sonuglari, FQTS-T A icin orta yasli bir NSTEMI'yi 6ngérmek icin en uygun kesme degerinin >32,5 oldugunu, %62
duyarlilik ve %52 6zguillukle (egri altindaki alan: 0,633, %95 Cl 0,579-0,687, p<0,001) oldugunu géstermistir.

Sonuc: Calismamizda FQRS-T A orta yasli NSTEMI hastalarinda daha yiiksek bulunmus ve NSTEMI icin olas bagimsiz bir risk faktori oldugu saptanmistir.

Anahtar Kelimeler: Frontal QRS-T acisi, ST yukselmesiz miyokard enfarkttst, elektrokardiyografi

Introduction

Non-ST elevation myocardial infarction (NSTEMI) constitutes
most cardiac patients presenting to the emergency
department with chest pain. Severe atherosclerotic plaques
lie in its pathogenesis, and the most important factors in
the formation of these plaques are risk factors such as age,
gender, hypertension (HT), diabetes mellitus (DM), smoking,
and obesity. The presence of one or more of these diseases
increases cardiovascular mortality and morbidity®.

However, electrocardiographic (ECG) changes are used to
predict cardiac mortality and morbidity. Frontal QRS-T angle
(FQRS-T A) is one of these ECG parameters and is defined as
the difference in the absolute value of the angles between
the QRS and T waves®?. In other words, the ventricular
depolarization wave is represented by the QRS vector and
the repolarization wave is represented by the T vector.

The absolute differentiation between these two vectors gives
FQRS-T A, which is associated with ventricular arrhythmia,
cardiovascular mortality, and sudden cardiac death@*.

In this study, we aimed to examine the relationship between
young and middle-aged patients and FQRS-T A by evaluating
the demographic, clinical features and ECGs of patients who
presented with NSTEMI.

Materials and Methods

The study was planned retrospectively, and 396 patients,
aged 20-65 years, who applied to the emergency department
with chest pain and were diagnosed with NSTEMI underwent
coronary angiography (CAG) for the first time.
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The patients were divided into two groups: young aged
(n=158), 20-45 years and middle-aged (n=238) 46-65 years.
When patients were divided into two classes according to
their age (young and middle-aged), previous studies were
considered®.

Data from the medical records of all patients were
retrospectively reviewed. Those who smoked >1 cigaret per
day were defined as current smokers. Fasting plasma blood
samples were obtained within the first 48 h after admission
to the hospital. Both groups were compared in terms of
demographics, clinical characteristics, comorbidities, and
laboratory findings.

Electrocardiography: ALl patients received a 12-lead ECG in
the supine position after resting for at least 15 min (GE MAC
1200, USA). Each ECG was taken at a paper rate of 25 mm/s,
a gain of 10 mV, and a paper format of 4x2.5R1. The ECG was
independently interpreted before coronary intervention by
two different cardiologists. QRS duration was described as the
time interval from the onset to the end of the QRS complex,
and the QT interval was measured from the onset of the QRS
complex to the end of the T-wave. The QTc (corrected QT)
interval was measured using Bazett's formula®.

FQRS-T A is the absolute value of the differentiation
between the frontal planar QRS axis and the T axis [FQRS-T
A = QRS-T axis] and is calculated from a standard 12-lead
plane ECG". Where the difference between the vectors
exceeds 180 degrees, then the FQRS-T A is measured
as 360° minus the absolute value of the difference
between the frontal planar QRS and T axis®” (Figure 1).
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Echocardiography: All patients underwent transthoracic
echocardiographic examination with a device using
commercially available 4 MHz probes, following
the recommendations of the American Society of
Echocardiography in the left lateral decubitus position (GE
Vingmed, Milwaukee, Vivid 9 Pro, Wisconsin, USA). The Left
ventricular ejection fraction (LVEF) was calculated according
to Simpson's method®,

NSTEMI Diagnosis and CAG: CAG were performed using the
Judkins technique, and all lesions =1.5 mm in diameter and
causing 50% stenosis in the coronary artery were included
in the study®. Patients with acute coronary syndrome have
a higher troponin level than the 99" percentile reference
value before cardiac catheterization, chest pain, or ischemic
changes on the ECG, including persistent ST-segment
elevations or horizontal or down-sloping ST-segment
depression (0.05 mV), T-inversion or dynamic ECG change,
or new left bundle branch block"?. CAG was evaluated by
two independent cardiologists.

After CAG, website software (http://www. SYNTAXscore.com)
was used to calculate the SYNTAX score. The SYNTAX score
was calculated for the following points: Coronary dominance,
number of lesions, segment per lesion, total occlusion,
bifurcation, trifurcation, aorticosteal lesion, severe tortuosity,
calcification, thrombus, diffuse/small vessel disease, and
lesion length >20 mm. SS was calculated separately using
two interventional cardiologists who did not know the study
protocol and patient characteristics®™.

Figure 1. Frontal QRS-T angle measurements on ECG

ECG: Electrocardiogram

Exclusion Criteria: Patients with previous primer coronary
interventions, chronic kidney disease, chronic liver disease,
heart failure with reduced ejection fraction, moderate to
severe valvular heart disease, left or right bundle branch
block, pacemaker rhythm on 12-lead electrocardiography,
ECGs without clearly analyzeable QRS, and T axis were
excluded from the study. Patients outside the age range of
20-65 years were excluded from the study.

The approval was obtained from the Ethics Committee of
University of Health Sciences Turkey, Sancaktepe Sehit Prof.
Dr. ithan Varank Education and Research Hospital (decision
no: 2021/223, date: 08.12.2021). Written and verbal consent
was obtained from all participants. The Declaration of
Helsinki was followed in the application of the ethical rules
of the study.

Statistical Analysis

Statistical analyzes were performed using SPSS 20.0 (IBM
Corporation, Armonk, NY, USA). Continuous variables are
presented as the mean + standard deviation (SD), and
categorical variables are expressed as n (number) and
percentages (%). Normality assumptions were checked by
the Shapiro-Wilk and Kolmogorov-Smirnov test's due to the
number of cases in the groups. The baseline characteristics
of the young and middle-aged patients were compared using
Studen's t-test for continuous variables that were normally
distributed and the Pearson's x* test was used for categorical
variables. Univariate and multivariate logistic regression
analyzes were performed for the association between young
NSTEMI patients and possible risk factors. To determine
the optimal cutoff of FQRS-T A in a prediction model for
young NSTEMI A receiver operating characteristic (ROC)
curve analysis was used. A p value of <0.05 was considered
significant in all statistical calculations.

Results

The mean age of 158 young patients included in the study
was (38.8+4.7 years), and the mean age of 238 middle-aged
patients was (54.9+5.6 years). 81.6% (n=129) of the young
patients and 71.8% (n=171) of the middle-aged patients were
male.

HT [97 (40.7%) vs 21 (13.2%), p<0.001] and DM, [75 (31.5%)
vs 23 (14.5%), p<0.001], serum glucose (142.1+70.2 vs
124.1+53.4), p=0.007), serum high-density Llipoprotein
cholesterol (HDL-C) level (40.8+12.2 vs 37.5+10.2, p=0.005),
SYNTAX score (8.1+6.4 vs 17.4+8.6, p<0.001) and FQRS-T A
(57.3+47.1 vs 35.4+30.2, p<0.001) were higher in the middle-
aged group (Table 1, Figure 2).
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Table 1. Comparison of the demographic and clinical feature of patients with non-ST-elevation myocardial infarction patients

Variables Young Ml patients (n=158) Middle-aged patients (238) p-value
Age (year) 38.8+4.7 54.9+5.6 <0.001
BMI (kg/m2) 24.7+3.7 25.2+4.1 0.124
Sex (male), n, % 129 (81.6) 171 (71.8) 0.024
Hypertension ,n, % 21 (13.2) 97 (40.7) <0.001
Diabetes mellitus, n, % 23 (14.5) 75 (31.5) <0.001
Smoking, n, % 120 (75.9) 143 (60.6) 0.002
LVEF, % 54.8+7.8 53.9+7.5 0.254
SPAP, mmHg 24.1£9.7 26.3+5.2 0.357
Glucose, mg/dL 124.1+53.4 142.1+70.2 0.007
Creatinin, mg/dL 0.8+0.6 0.9+0.8 0.098
Total cholesterol, mg/dL 195.9+£52.3 189.7+45.8 0.228
LDL, mg/dL 126.7+44.1 118.7+38.7 0.064
HDL, mg/dL 37.5+£10.2 40.8+£12.2 0.005
Triglyceride, mg/dL 221.4+221.1 191.2+222.6 0.195
TSH, mg/dL 1.8+1.7 19421 0.265
Albumin, mg/dL 4.1+0.8 3.9+0.9 0.312
Uric acid, mg/dL 4.8+15 5.4+1.43 0.834
Vitamin B12 323.5+158.5 276.7£124.6 0.187
WBC x10° 10.3+3.9 10.7+4.1 0.675
Hgb, g/dL 14.8+2.6 14.1+2.9 0.567
Heart rate, beat/min 76.8+£14.5 75.4+14.7 0.314
QRS duration, ms 88.4+11.8 90.6+13.5 0.097
QT interval, ms 431.4+39.8 454.6+37.9 0.259
Correct QT interval, ms 465.7+45.8 461.8+46.7 0.340
Frontal QRS-T angle 35.4+30.2 57.3+47.1 <0.001
SYNTAX score 8.1+6.4 17.4+8.6 <0.001
BMI: Body mass index, LVEF: Left ventricular ejection fraction, HDL: High-density Llipoprotein, LDL: Low-density lipoprotein, SPAP: Systolic pulmonary artery pressure,
TSH: Thyroid-stimulating hormone, WBC: White blood cell count, Hgb: Hemoglobin, MI: Myocardial infarction

In multivariable analysis showed HT [odds ratio (OR): 4.084, ] T ——
95% confidence interval (Cl) (2.234-7.465), p<0.001], DM

[OR: 1.452, 95% CI (1.288-7.465), p=0.018], low HDL-C level
[OR: 0.972, 95% CI (0.951-0.994), p=0.012], FQRS-T A [OR:
0.990, 95% Cl (0.980-0.993), p<0.001], was determined as
a possible independent risk factor for NSTEMI in middle-
aged patients group (Table 2).

Frontal QRS-T angle

The ROC analyzes showed that the optimal cut-off value
for estimating a middle-aged NSTEMI for the FQRS-T A Middle-agedgroup Youngage group
degree was >32.5 with 62% sensitivity and 52% specificity

(area under the curve: 0.633, 95% Cl 0.579-0.687, p<0.001) Figure 2. The association between Frontal QRS-T angle
(Figure 3). and young and middle-aged NSTEMI patients

NSTEMI: Non-ST elevation myocardial infarction
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Table 2. The association between middle-aged patients with non-ST-elevation myocardial infarction and possible independent

risk factors

Variables Univariable logistic regression analysis Multivariable logistic regression analysis

OR (95% CI) p-value OR (95% CI) p-value
Sex (male) 0.565 (0.346-0.924) 0.023 0.801 (0.440-1.456) 0.466
Hypertension 4.519 (2.665-7.662) <0.001 4.084 (2.234-7.465) <0.001
Diabetes mellitus 2.711 (1.610-4.563) <0.001 1.452 (1.288-3.066) 0.018
Current smokers 0.487 (0.311-0.763) 0.002 0.675 (0.389-1.170) 0.161
Glucose 0.995 (0.992-0.999) 0.008 0.998 (0.991-0.994) 0.356
HDL-C 0.973 (0.954-0.992) 0.006 0.972 (0.951-0.994) 0.012
Frontal QRS-T angle 0.990 (0.982-0.996) <0.001 0.990 (0.980-0.993) <0.001
HDL-C: High-density lipoprotein cholesterol, OR: Odds ratio, Cl: Confidence interval

ROC Curve
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Figure 3. Receiver operating characteristic curves for
detecting patients with young NSTEMI, the predictive
optimal cut-off frontal QRS-T angle was >32.5 degree, with
62% sensitivity and 52% specificity and area under the
curve of 0.633 (95% Cl 0.579-0.687, p<0.001)

NSTEMI: Non-ST elevation myocardial infarction, ROC:
Receiver operating characteristicc, OR: 0dds ratio, CI:
Confidence interval, AUC: Area under the curve

Discussion

In our study, we found that FQRS-T A was higher in middle-
aged patients presenting with NSTEMI than in younger
patients. We found that DM, HT, low HDL-C, as well as
increased FQRS-T A, were possible independent and
significant risk factors for NSTEMI in the middle-aged group.

FQRS-T A is the measurement of the absolute difference
between the vectors of depolarization and repolarization of

the heart?. FQRS-T A can be measured in two ways: spatial
and planar frontal methods®. While spatial measurements
require advanced computer programs, planar FQRST-A can
be easily calculated with the values on the ECG. The spatial
QRS-T angle was found to predict underlying heart disease
more consistently than the FQRS-T A, indicating a better
diagnostic benefit™?. Studies have shown an increased risk
of total mortality, sudden cardiac death, or cardiovascular
death when the FQRS-T A increases®!¥,

Although FQRS-T A does not have a definite value in
predicting cardiovascular mortality, FQRS-T A >90 degrees
is an important predictor value for adverse outcomes
detected as in the definite study patients with nonischemic
cardiomyopathy and New York Heart Association class | to
[l heart failure®.

The upper Llimits of normal FQRS-T A were found to be
between 45° and 60° before studies in normal individuals?®.
In another study in the elderly cohort without cardiovascular
disease, the gender-specific upper limits of normal were 39°
for women and 81° for men®s19),

The FQRS-T A varies with gender and age, regardless of
whether it is measured spatially or planar frontally. In
general, women initially have a smaller angle than men,
and the angle widens with age in both sexes. Normal planar
frontal angles are usually smaller than normal spatial
angles®?. Women are less at risk of having a heart attack at a
young age than men, which may partly explain the narrower
FQRS-T A in younger women®”,

In our study, we found that FQRS-T A of more than 32 degrees
was associated with NSTEMI in middle-aged patients.
Our patient's average age was nearly 54 years, and young
patients were 38 years. Differently, our patient's ages were
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lower than in other studies, in addition, patients who had
not had a heart attack before were included in the study.
Therefore, the lower FQRS-T A values in our study may
explain why they were found to be lower compared to other
studies.

In the EMMACE-1 and 2 studies, 2-year mortality was
found to be lower in patients with FQRS-T A <38 degrees
compared to those with >104 degrees"®. In this study, the
mean age of the groups was found to be approximately 79
degrees in those with a FQRS-T A >105 degrees and this
study included patients with both STEMI and NSTEMI who
had previously undergone percutaneous intervention,
those with chronic renal failure, those with cerebrovascular
accident, and those with Lleft bundle branch block!®,

In a prospective study investigating the prognostic value
of FQRS-T A in patients who underwent myocardial
revascularization and surgical valve replacement, the
mean age of the patient was 68 years, and the patients were
followed for an average of 4 years. FQRS-T A <60 degrees
normal, >120 degrees abnormal, the interval between these
two values was considered as borderline®. Abnormal
FQRS-T A was found to be an independent predictor of
overall and CV mortality in patients with stable coronary
artery disease undergoing myocardial revascularization®,
In a study investigating the relationship between FQRS-T
A and SYNTAX score in NSTEMI patients, infarct-related
artery and FQRS-T A were found to be independent and
significant risk factors for SYNTAX score'.

In an article investigating the FQRS-T A in ST-segment
elevation myocardial infarctions, the authors compared
SYNTAX, SYNTAX I, and the residual SYNTAX score with
FQRS-T A, The FQRS-T A was found to be higher in the
intermediate-high SYNTAX group both before and after
the procedure. In this study, the estimated cut-off value of
the FQRS-T A was found to be 91, 76.5, and 79.5 degrees,
respectively. Age, FQRS-T A, and infarct-related artery
were found to be possible predictors of the intermediate-
tohigh SYNTAX score®,

As in other studies showing that the FQRS-T A increases
as the severity of coronary artery disease increases, in our
study, the SYNTAX Il score was found to be higher in the
middle-aged patient group with a higher FQRS-T A value.

Study Limitations

As with the others, this study has some limitations. Most
importantly, it was a retrospective study. The patients did
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not have long-term follow-up. The number of patients
included in the study was relatively small. In addition, it was
not possible to evaluate and compare patients' ECGs with
the spatial QRS-T angle because it is not in our computer
program. The inclusion of individuals with normal coronary
arteries in the article could have made the article more
valuable. In this study, the control group consisted of young
people (age and gender-matched). However, the use of a
young control group against young ACS may adversely
affect the results. Since it cannot be guaranteed that people
in the control group will not have myocardial infarction in
the future, the control group consisting of people who have
reached the age limit (in our study, over 45 years old) may
be more reliable®,

Conclusion

In our study, the FQRS-T A was found to be higher in middle-
aged NSTEMI patients and was found to be a possible
independent risk factor for NSTEMI. cardiac mortality
increases with an increase in FQRS-T A. Although the FQRS-T
A.is not yet considered a risk factor in patients with NSTEMI,
future studies may clarify this issue.

Ethics

Ethics Committee Approval: The approval was obtained
from the Ethics Committee of University of Health Sciences
Turkey, Sancaktepe Sehit Prof. Dr. iLhan Varank Education and
Research Hospital (decision no: 2021/223, date: 08.12.2021).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: S.U., R.G., Concept: S.U., R.G,,
Design: S.U., R.G., Data Collection or Processing: S.U., R.G,,
Analysis or Interpretation: S.U., R.G., Literature Search: S.U.,
Writing: S.U.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Collet JP, Thiele H, Barbato E, et al. 2020 ESC Guidelines for the
management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation. Eur Heart J 2021;42:1289-367.

2. QOehler A, Feldman T, Henrikson CA, Tereshchenko LG. QRS-T angle: a
review. Ann Noninvasive Electrocardiol 2014;19:534-42.



Usalp and Gunduz. Electrocardiography and Myocardial Infarction

10.

11.

12.

Borleffs CJ, Scherptong RW, Man SC, et al. Predicting ventricular
arrhythmias in patients with ischemic heart disease: clinical application
of the ECG-derived QRS-T angle. Circ Arrhythm Electrophysiol
2009;2:548-54.

Whang W, Shimbo D, Levitan EB, et al. Relations between QRS|T angle,
cardiac risk factors, and mortality in the third National Health and
Nutrition Examination Survey (NHANES II1). Am J Cardiol 2012;109:981-
7.

Minhas AMK, Awan MU, Raza M, et al. Clinical and Economic Burden
of Percutaneous Coronary Intervention in Hospitalized Young Adults in
the United States, 2004-2018. Curr Probl Cardiol 2022;47:101070.

Bazett HC. An analysis of the time-relations of electrocardiograms. Heart
1920;7:353-70.

Ocak M, Tascanov MB, Yurt NS, Yurt YC. A new predictor for indicating
clinical severity and prognosis in COVID-19 patients: Frontal QRS-T
angle. Am J Emerg Med 2021;50:631-5.

Mitchell C, Rahko PS, Blauwet LA, et al. Guidelines for Performing a
Comprehensive Transthoracic Echocardiographic Examination in Adults:
Recommendations from the American Society of Echocardiography. J
Am Soc Echocardiogr 2019;32:1-64.

Judkins MP. Selective coronary arteriography. I.
transfemoral technic. Radiology 1967;89:815-24.
Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/EACTS Guidelines
on myocardial revascularization. Eur Heart J 2019;40:87-165.

Bundhun PK, Sookharee Y, Bholee A, Huang F. Application of the
SYNTAX score in interventional cardiology: A systematic review and
meta-analysis. Medicine (Baltimore) 2017;96:e7410.

Brown RA, Schlegel TT. Diagnostic utility of the spatial versus individual

planar QRS-T angles in cardiac disease detection. J Electrocardiol
2011;44:404-9.

A percutaneous

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Zhang ZM, Prineas RJ, Case D, Soliman EZ, Rautaharju PM; ARIC
Research Group. Comparison of the prognostic significance of the
electrocardiographic QRS/T angles in predicting incident coronary
heart disease and total mortality (from the atherosclerosis risk in
communities study). Am J Cardiol 2007;100:844-9.

Pavri BB, Hillis MB, Subacius H, et al. Prognostic value and temporal
behavior of the planar QRS-T angle in patients with nonischemic
cardiomyopathy. Circulation 2008;117:3181-6.

Scherptong RW, Henkens IR, Man SC, et al. Normal Llimits of the spatial
QRS-T angle and ventricular gradient in 12-lead electrocardiograms
of young adults: dependence on sex and heart rate. J Electrocardiol
2008;41:648-55.

Ziegler R, Bloomfield DK. A study of the normal QRS-T angle in the
frontal plane. J Electrocardiol 1970;3:161-7.

Usalp S. The Role of Gender in Heart Disease. IJCMBS 2021;1:1.

Lown MT, Munyombwe T, Harrison W, et al. Association of frontal QRS-T
angle--age risk score on admission electrocardiogram with mortality
in patients admitted with an acute coronary syndrome. Am J Cardiol
2012;109:307-13.

Lazzeroni D, Bini M, Camaiora U, et al. Prognostic value of frontal QRS-T
angle in patients undergoing myocardial revascularization or cardiac
valve surgery. J Electrocardiol 2018;51:967-72.

Erdogan G, Yontar OC, Yenercag M, Gul S, Arslan U. Frontal QRS-T angle
predicts syntax score in patients with non-ST elevation myocardial
infarction. J Electrocardiol 2020;61:86-91.

Dogan A, Kahraman S. Frontal QRS-T angle predicts coronary
atherosclerotic burden in patients with ST segment elevation
myocardial infarction. J Electrocardiol 2020,58:155-9.

Tascanov MB, Tanriverdi Z, Gungoren F, et al. Comparisons of
microbiota-generated metabolites in patients with young and elderly
acute coronary syndrome. Anatol J Cardiol 2020;24:175-82.

225



