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Abstract: Background: Obesity has a risk factor for sudden cardiac death, because of the tendency to develop arrhythmias.
Delay in cardiac repolarization is reflected as QTc prolongation on electrocardiogram. The aim of this study was to investigate
QTc interval in obese children and assess the relation between cardiac risk factors and QTc interval. Materials and Methods:
Forty five obese children whose body mass index (BMI) persentil was > % 95" and eighty seven control group were enrolled in
this study. QTc was derived using Bazett’s Formula. Results: Mean QTc value was found significantly longer in obese children
(413.89+23.27ms) than control group (398.95+24.28ms) (p= 0,001) and also prolonged QTc frequency was more than six times
in obese (% 15.6) than control group (%2.4). BMI, systolic and diastolic BP, total cholesterol, triglyceride, low-density
lipoprotein (LDL), fasting glucose, insulin, left ventricular mass (LVM) and carotid intima media thickness (CIMT) were
significantly higher and high-density lipoprotein (HDL) levels and HOMA-IR values were lower in obese group compared with
the controls. There was no correlation between QTc, metabolic parameters, systolic and diastolic BP, BMI, LVM and CIMT in
obese group. Conclusion: QTc prolongation can be seen more common in obese children and may result in sudden death. So
obese children must be followed closely regarding QTc interval.
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1. Introduction

Obesity is an independent risk factor for ventricular Rt )
arthythmia (1, 2). As a result of the metabolic and myocard'lal 1nfarc.t10n (.6, 7). . .
physiological changes, cardiovascular system is affected in The aim of this study was to investigate QTc values and

obese individuals. It is known that these patients have ariskin 355658 'the relation of metabolic risk factors, 'systollc and
terms of cardiac disease. Besides the risk of coronary artery ~ diastolic BP (blood pressure), LVM (left ventricular mass),

disease, changes in myocardial repolarization and ~BMI (body mass index), CIMT (carotid intima media
prolongation of the QTc and QTD value also have been thickness) with QTc interval in obese children.
showed in obese adults (3, 4).

The causes of QTc prolongation include the congenital long 2. Materials and Methods
QT syndromes, electrolyte disturbances (hypokalemia,
hypomagnesemia, hypocalcemia), some drugs such as
anti-arrhythmic drugs, phenothiazines, tricyclic

Ethics approval and informed consent of the parents and
patients were obtained before entering the study and selected
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randomly from outpatient population of the pediatric
department of our hospital. The control group was selected
among those normal children of the same department who did
not have any cardiac symptoms. Patients aged 6-16 years with
a diagnosis of exogenous obesity were enrolled in this study.
The BMI of all children was calculated as the individual's
body mass divided by the square of their height. Obesity was
defined as a BMI exceeding 95™ percentile (8, 9).

A total of 45 exogenous obese patients (19 male and 26
female, mean age 11.14+2.98 years, mean BMI (26.64+3.93
kg/mz) and 87 healthy controls ( 44 male, 43 female, mean age
10.8+3.13 years, mean BMI 18.12+3.47) were included in the
study. Patients who had coronary heart disease, idiopathic or
secondary cardiomyopathies, valvular stenosis, pericardial
disease or congenital heart disease, mitral valve prolapse and
receiving drugs that might affect ventricular repolarization
were excluded from the study.

After routine physical examination, a resting 12-lead
electrocardiogram with a rhythm strip was recorded. This
standard 12-lead electrocardiogram was performed with a
paper speed of 25 mm/sec and amplitude of 10 mm/mV; 5
consecutive beats were evaluated on lead II rhythm strip. The
QT interval was taken as the value from the beginning of the
QRS complex to the end of the down slope of the T wave.
The QTc for the previous cardiac R-R cycle length was
calculated according to Bazett’s formula (10) and QTc >440
ms was considered abnormally prolonged, according to the
commonly used criteria (11).

Echocardiographic assessments were performed by a single
pediatric  cardiologist. M-mode and two-dimensional
transthoracic echocardiograms were obtained and left
ventricular mass (LVM) was calculated using the formula of
Devereux et al (12).

The carotid artery ultrasound performed by the same
radiologist, according to the recommendations of the
American Society of Echocardiography Carotid Intima-Media
Thickness Task Force (13).

After 12-hour fasting, the blood samples of the patients
were measured for glucose, insulin, triglyceride, total
cholesterol, high-density lipoprotein (HDL) and low-density
lipoprotein (LDL). Insulin resistance was calculated by a
homeostasis model assessment-IR (HOMA-IR) index (fasting
insulin x fasting glucose / 22.5), as described by Matthews et
al (14). Serum potassium, magnesium and calcium levels were
obtained in the fasting state on the same day that the
electrocardiograms and echocardiograms were performed.

Statistical analyse

The statistical analyses were carried out by Statistical
Package for Social Sciences (SPSS). Variables were expressed
as mean=SD. Comparisons of variables were performed using
unpaired Student ¢ test and fisher exact test. Bivariate
associations of the variables were assessed using Pearson’s
correlation coefficients and p value <0.05 was considered
indicate statistical significance.

3. Results

BMI, systolic and diastolic BP, total cholesterol,
triglyceride, LDL, fasting glucose, insulin levels were
significantly higher and HDL levels lower in obese group
compared with the controls. The control group had lower
HOMA-IR values than obese groups. The characteristics of
the patients and healthy controls are listed in Table 1. LVM
and CIMT were higher in obese group than controls
(»<0.005).

Table 1. Clinical and laboratory features of healthy controls and obese children.

Variable Obese children Healthy controls ol
45 (M/F=19/26) 87 (M/F=44/43)
Age (years) 11.2243.05 11.1442.98 0.879
Body mass index (kg/m?) 26.64+3.93 18.12+3.47 0.000%*
Systolic BP (mm Hg) 114.5+11.25 102+15.72 0.000**
Diastolic BP (mm Hg) 68.88+7.85 63.77+7.43 0.001**
Glucose (mg/dL) 89.19+7.19 88.45+9.13 0.65
Triglyceride (mg/dL) 119.39+53 84.88+32 0.000**
Total cholesterol (mg/dL) 172.70+£38 152.49+29 0.005**
High-density lipoprotein (mg/dL) 42.78+6.55 46.44+10.56 0.039%*
Low-density lipoprotein (mg/dL) 103.82+31.91 88.51+24.58 0.008**
Insulin (uIU/mL) 13.13+7.93 7.40+5.54 0.000**
HOMA-IR 3.92+1.85 1.45+1.02 0.000**
CIMT (mm) 0.541+0.021 0.352+0.012 0.000**
Left ventricular mass (g) 63.72+16.80 56.49+12.37 0.007**
QTc (msn) 413.89+23.26 398.95+24.28 0.001**

* Statistically significant (p <0.05), ** Statistically significant (p <0.01).

QTc interval was longer in obese children (p=0.001) (Table
1). The ratio of prolonged QT interval in obese (15.6%) was
six times more than non obese (2.4%). Although the number
of the children with prolonged QT interval was less (9 children)
this was statistically significant (Table 2). The mean QT
interval was found to be different in obese and non-obese
(»<0.05). The mean QT interval was found higher in children

with normal QT interval in obese than non-obese children
(mean difference= 8.84) (p<0.05). But the mean QT interval
of children with prolonged QT interval, was not found
statically significant in obese and non-obese (mean
difference= 3.99) (Table 3). This result may be due to less
number of children with prolonged QT interval (9 children).
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Table 2. The evaluation of QT interval in obese and non-obese children

QT interval
GROUPS Normal Prolonged Total

N(%) N(%) N(%)
OBESE 38(84.4%) 7(15.6%) 45(100.0%)
NON-OBESE 85(97.6%) 2(2.4%) 87(100.0%)
TOTAL 123(91.7%) 9(8.3%) 132(100.0%)

Fisher's Exact Test p<0,05

Table 3. Prolonged and normal QT intervals in obese and non-obese children.

QT interval
GROUPS n (11‘:1';‘;; :;r;’;‘)’“ged Total (n=132)
Mean Mean Mean
OBESE 45 406.60+15.81 453.47£16.25 413.89+23.27
NON-OBESE 87  397.76£23.25  449.48+9.48 398.954+24.28
TOTAL 132 400.49+£21.56  452.58+14.57 404.04+24.89
t,p* 2.42,0.018 0.83, 0.428 3.09, 0.002

“t student test, Sig. (2-tailed) by column groups.

There was no correlation between cholesterols, glucose,
and insulin, HOMA-IR, LVM, CIMT and QT.

4. Discussion

The risk of coronary artery disease and arrhythmias
increases in obesity. It has been reported that disorders in
sinus node automaticity in obese and can result with sinus
arrhythmia, bradycardia, sinus block, supraventricular and
ventricular ectopic beats and intraventricular block could be
obvious (15).

In current study we reported that mean QTc value was
higher in obese children than control group (p=0,001).

There has been shown that prolonged QTc interval leads to
increases risk of ventricular arrhythmias and QTc interval
could be shortening with weight loss (16). In contrast to this
study, some other studies showed that QTc intervals does not
change with weight loss even longer (17, 18). According to
other reports there was no association between obesity and
prolongation of the QTc interval (19, 20).

In a study reported by Olivares-Lopez et al mean QTc and
mean QTc dispersion values were found significantly
longer/greater in 30 overweight or obese children than in 30
healthy controls (21). Girola et al (22) and Bilora et al (23)
could not show relation between obesity and delayed
ventricular repolarization.

Also in current study we found that QTc frequency was six
times more in obese group (%15.6) than controls (%2.4) and
this was statistically significant (Table 2).

In present study there was no correlation between QTc and
LVM in obese children (p=0.63). Mukerji et al found
positively correlation between QT, LVM and systemic BP and
in multivariate regression analyse LVM was the only predictor
factor for QT lacking systemic hypertension in adults (24).
Increased LVM is a good predictor to determine the risk of
cardiovascular disease in obese persons (25, 26). Incidence of
ventricular ectopic beats increases in patients with increased
LVM (27). Although the exact cause is unknown, changes in

myocardial metabolism, cardiac hypertrophy and changes in
cardiac autonomic innervations causes repolarization
abnormalities in obese patients (28).

In current study we couldn’t show any correlation between
QTc and BMI (p=0,71). Seyfeli et al showed that BMI
positively correlated with QTc (29). Arslan E et al reported
that QTc positively correlated with BMI and waist
circumference (30).

In our study there was no statistically significant relation
between QTc and metabolic parameters such as insulin
resistance, dyslipidemia and systolic and diastolic BP.

Festa et al (31) found a significant relationship between
QTc interval and carotid atherosclerosis in nondiabetic
subjects. These authors also suggested the QTc interval as a
marker of undetected atherosclerotic disease. We couldn’t
find any correlation between CIMT and QT (p=0.794).
Guven et al reported that QTc was found to be significantly
affected by CIMT, chronologic age and HDL-C (32).

In conclusion, QTc prolongation can be seen more common
in obese children and may result in sudden death. So obese
children must be followed closely regarding QTc interval.
The prolongation of QTc interval indicates impaired
ventricular repolarization and that these changes began
during childhood. The prevalence of childhood obesity
increasing gradually worldwide; the importance of early
identification and prevention of the disease is understood
better.

Study Limitations

Although the number of children in this study was enough
for statistical analyses, further investigations with larger
number of obese children is recommended.
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