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Abstract

Introduction and Aim: Childhood overt hypothyroidism is a chronic disease 
that affect many system adversely and requires treatment. However, Subclinical 
Hypothyroidism (SH) ,defined obvious cases, impacts on other systems are 
unknown and there is no common approach to be treated. Moreover, SH 
may continue for many years, before they become overt hypothyroidism. 
Cardiovascular System (CVS) is one of the host system, which hypothyroidism 
adversely affects. Epicardial Adipose Tissue thickness (EAT) is known to be an 
important marker in terms of the cardiovascular risks. We aimed to determine 
the effects on CVS in children with SH.

Material and Methods: The study included were 100 cases, which are 1-18 
years had categorized in two groups; control group (50 children), who had no 
signs of thyroidal dysfunction and case group (50 children) who had diagnosed 
with SH, are recruited in the study. SH was diagnosed according to the slightly 
higher TSH than the upper limit (4.2M/L), normal free T4 and T3 levels. Medical 
Treatment (LT4) was decided according to the levels of TSH, sT3, sT4 and 
clinical status. EAT was determined by transthoracic echocardiographic 
measurements in millimeters. The SH cases were classified into two groups 
in terms of medical treatment. EAT thickness was measured in patients with 
treated group (SH1) and non-treated group (SH2) at admission (EAT0) and at 
6. months (EAT 6).

Results: Epicardial adipose tissue thickness was significantly higher in SH 
children, than the children without thyroid dysfunction. The mean value of the 
EAT in control group was 2,11 ± 0,52mm. Mean of EAT0 was 4,08 ± 1,41 in 
group SH1, mean of EAT0 was 4,31 ± 1,09mm in group SH2. In addition, mean 
of EAT6 was 3.65 ± 1,27mm in group SH1 and mean of EAT6 was 4,16 ± 1,10 
in group SH2. Although there were a decrease in both group SH1 and SH2, at 
EAT6 compared to the EAT0, and this decrease was more significant in group 
SH1.

Discussion: This study suggests that subclinical hypothyroidism effects 
adversly the cardiovascular system in children before hypothyroidism become 
overt. In future this data may be marker at the begining of LT4 treatment in 
children with SH.

Keywords: Childhood subclinical hypothyroidism; Epicardial adipose tissue 
thickness; Epicardial fat tissue thickness

Introduction and Aim
Thyroid hormones have great effect on growth, puberty and 

human metabolism [1]. Childhood overt hypothyroidism is a chronic 
disease that affects many systems adversely and requires treatment. 
However, effects of Subclinical Hypothyroidism (SH), which is 
defined by obvious cases with higher TSH and normal free T4 (fT4) 
on other systems are unknown and there is no common approach to 
be treated [2]. For that reason, SH can be defined as “devious danger 
of childhood”. Moreover, SH may continue for many years, before 
they become overt hypothyroidism. 

Prevalence of subclinical hypothyroidism is reported about 
2% in children, prevalence of SH in general population is reported 
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about 1-12.4% in some studies [3-6]. However, screening of thyroidal 
function, which becomes a part of routine laboratory examinations, 
showed higher than expected prevalence of SH in patients with family 
history of thyroidal disease or presence of goiter [4-6]. As a result, 
that disease with great importance clinically is defined as the tip of 
the iceberg.

Clinical findings in patients with subclinical hypothyroidism 
could varied from asymptomatic to typical hypothyroidism [7]. 

Goiter, decline in school success, especially in maths, growth 
failure, low height and weight percentiles, or loss of percentile 
of height/weight refractory iron deficiency anemia, dyslipidemia 
(hypocholesteremia) could be presented in that cases. Symptoms like 



Annals Thyroid Res 7(1): id1074 (2021)  - Page - 0302

Ayça Törel Ergür Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

negativism, panic attack, depression, attention deficiency in children 
foreshow the SH [8]. However, laboratory findings in SH are also 
often overlooked. The treatment decision varies greatly and there is 
no common approach to treatment. For this reason, it is necessary 
to clarify the criteria for initiation of treatment. This need requires 
further research in this regard.

Cardiovascular System (CVS) is the one of the main system, 
which hypothyroidism adversely affects. It is well known that EAT 
is an important marker for cardiovascular risks [9]. Although 
EAT has some protective effects on cardiovascular risk, such as 
metabolic and mechanic status; increased EAT levels are linked with 
negative outcome. There is a casual relationship between EAT and 
various diseases, such as obesity, insulin resistance, hypertension, 
atherosclerosis and metabolic syndrome. EAT is a good predictor 
of visceral lipidosis than waist circumference, because EAT is not 
affected by skin and muscle, like waist circumference.

In that study, we aimed to evaluate the EAT in children with SH 
and observe the effect of SH on EAT in children. This study is the first 
study which investigates that relationship.

Material and Methods
100 cases whose age ranged between 1 to 18 years are included 

in this study; 50 cases were diagnosed SH (SH group), 50 cases, who 
had no signs of thyroidal dysfunction were defined as healthy control 
group (control group). SH was diagnosed in children who had slightly 
higher TSH than the upper limit (4.2 M/L), fT4 and fT3 within the 
normal limit. Control group were defined as children who applied 
to pediatric endocrinology clinic with the symptoms of fatigue, sleep 
disorder and nervousness and whose routine laboratory examinations 
were normal. Obese children, children with dyslipidemia and/
or tendency to have dyslipidemia, malignancy, diabetes, chronic 
diseases like cardiovascular, metabolic syndrome and hepatic, renal 
disorders; children who use drug regularly are excluded from the 
study. After having a detailed medical information about children; 
antropometric (chronological age, bone age, weight, height, BMI), 
physical examination and thyroid examination (WHO UNICEF) of 
all SH-diagnosed cases were performed. Thyroid function tests (fT3, 
fT4, TSH), thyroid antibodies, spot urine iodine, hemogram, ferritin, 
zinc, vitamin D (25OHD), vitamin B12 and folate were analyzed to 
evaluate the thyroidal dysfunction. Serum lipid and homocysteine 
levels were analyzed to exclude the coronary artery disease. Decision 
of medical treatment (LT4) is based on both symptoms, clinical and 
laboratory findings of SH cases. Cases who received medical treatment 
were defined as group SH1, cases who received conventional 
treatment were defined as group SH2. L-T4 treatment is started with 
the low dose of 2 µg/kg/day and dose was followed up with TSH and 
fT4 measurement in every four weeks. SH2 cases who had diagnosed 
with apparent hypothyroidism in the follow-up period, had excluded 
from the study. Patient whose TSH level >20 mIU/L had excluded 
from the study. With the reason to determine the underlying cause of 
SH, patients were screened for thyroid autoantibodies, thyroid USG 
and spot urine iodine.

Epicardial adipose tissue thickness ratios were assessed by same 
cardiologist using transthoracic echocardiography using 2-D and 
M-Mode techniques on a General Electric Vivid 7 device with 2.5-

3.5 MHz transducer in the left lateral decubitus position after resting 
for 10 minutes. In two-dimensional echocardiographic examination, 
EAT was measured at the end of parasternal long-axis diastole, from 
the 1/3 section of the ventricular basal, which is adjacent to the 
right ventricular free wall at vertical, horizontal and cross-sectional 
sections. EATs of all SH group patients were assessed at 0, (EAT 0) 
and 6 months (EAT 6). EAT 0 was measured for all control group 
patients.

Statistical analysis
Statistical analysis of data was performed in SPSS 23.0 (Statistical 

Package for the Social Science) programme. Descriptive statistics 
were presented as number and percentage for categorical variables; 
mean and standard deviation for numeric variables. ANOVA test 
and Wilcoxon test were used to compare multiple independent 
groups if normality of values were confirmed; Kruskal Wallis test 
was used if normality of values were not confirmed. Tukey and chi-
square and T test were used to comparison of sub groups for numeric 
and categorical variables, respectively. To determine the statistical 
significance level, 95% confidence interval and p value <0.05 were 
considered significant.

This study was approved by the Institutional Review Board (IRB) 
of Kırıkkale University Faculty of Medicine, Kırıkkale, Turkey under 
IRB number 17/12 (date: 21/06/2017). All patients and their parents 
were provided written informed consent and assent was obtained 
from all study participants before participating.

Results
There were no significant differences between SH group and 

control group, in terms of HDL, LDL, Triglyceride, Total Cholesterol, 
Hemoglobin (Hb), White Blood Count (WBC), Platelet (PLT), 
Vitamin D (25OHD), ferritin (Fe), vitamin B12 and folate (p>0.05). 
Mean homocysteine levels of SH group was within normal limits, 
there was no statistically difference between SH group and normal 
population ( p>0.05)

Although there were statistically significant differences between 
SH and control group in TSH and fT3 values (p<0.05), there was 
no significant difference among groups in fT4 values (p>0.05) 
Mean EAT0 in children with control, SH1 and SH2 group were 
2.11±0.52 mm, 4.08±1.41 mm and 4.31±1.09, respectively. There was 
a statistically significant difference between SH and control group’s 
EAT measurements (p<0.05).

Mean EAT values of pubertal children with control and SH 
group (2.51±0.36; 5.28±0.73, respectively) were significantly higher 
than EAT values of prepubertal children with control and SH group 
(1.81±0.42; 3.40±1.10, respectively) (p<0.005). EAT is increased with 
the age and BMI percentile (p<0.005; p<0.005, respectively). EAT 
is increased with the presence of positive anti-TPO and anti-TG 
values in children with SH group (p<0.005). There was no statistically 
significant relationship between spot urine iodine and EAT in SH 
group (p>0.05). EAT is increased with increased heterogeneity of 
thyroid parenchyma (p<0.05).

EAT6 measurements were lower than EAT0 in SH2 and SH1 
groups, however that relationship was more predominant in SH1 
group. 
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Discussion
With the widespread use of screening tests in recent years, 

the incidence is increasing in childhood and adolescents. But the 
consensus among endocrinologists is still unclear for the treatment 
of the disease. If childhood SH is not treated, it is highly likely to go 
hypothyroidism. Especially in untreated cases in the first year of life, 
obvious hypothyroidism and consequent growth retardation and the 
possibility of developing neurocognitive dysfunction may become a 
potential and insidious threat to children in the era of development. 
For this reason, it is very important to know this clinical entity well, 
to take precautions early and to minimize the loss. 

Subclinical hypothyroidism is higher in girls than in boys [12]. 
In our study, SH group consisted of 26 (52%) of the patients and 24 
(48%) of the males. The iodine status is also very important in the 
etiology of SH. The incidence of iodine deficiency in our study was 
16%.

Measuring serum TSH concentration is the most sensitive test 
to show thyroid function [13,14]. However, the difficulty in defining 
normal TSH value may differ from the clinician in establishing SH. 
Until the diagnosis of SH, treatment is a controversial clinical entity, 
and no precise criteria have yet been established for treatment. 
L-T4 therapy in patients with TSH <10 mIU / l in children without 
symptoms is highly controversial and there are limited studies in this 
issue [15]. In our study, mean TSH level of SH patients treated was 
6.56±3 , 02 (mIU / mL) and TSH level of non-treated group (SH2) 
was 5.68±1.05 (mIU / mL). Likewise, the mean fT4 value of SH1 was 
1.24±0.16 (ng / mL) and the sT3 value was 4.45 ± 0.66 (ng / mL). 
Mean fT4 value of the non-treated group was 1.26±0.13 (mIU / mL) 
and fT3 value was 4.22±0.63 (ng / mL). 

Although subclinical hypothyroidism is not shown clinical 
findings, many studies have shown that SH causes abnormalities in 
lipid metabolism and increase in serum cholesterol levels parallel 
to serum TSH levels [16]. In our study, we excluded cases with 
dyslipidemia in particular, so we aimed to investigate the effect of SH 
on EAT without the presence of dyslipidemia. 

The incidence of coronary heart disease and the increase in 
mortality in SH cases were found to be correlated with TSH> 7 mIU / L 
[17]. It is known that L-T4 treatment in children and adults alleviates 
apparent hypothyroid cardiac function [18]. In the literature, there 
are only two studies showing cardiac functions in childhood group 
SH cases. However, two of these studies include cases of Down 
syndrome and obesity. Toscano et al. studied left ventricle funcitons 
of 16 patients with Down’s syndrome (mean age 65.5 months, mean 
TSH 7.8 mIU / L), and 25 healthy euthyroid children (mean age 70.3 
months, mean TSH 3,2 mIU / L), and they did not find any significant 
difference. However, this result of studying is attributed to the early 
ages of the cases and the short follow-up period [19]. In another 
study comparing cardiac functions in obese SH cases and euthyroid 
healthy children, the left ventricular function of the obese SH group 
was significantly lower than the control group [20]. Left ventricular 
functions were found to be significantly lower in SH cases in another 
study where left ventricular function was assessed. There was a 
significant increase in left ventricular systolic and diastolic function 
after 6 months of L-T4 therapy [16]. In the literature, there is not 

efficient information about the effect of L-T4 treatment on cardiac 
function in children with isolated SH.

Epicardial adipose tissue thickness is another important marker 
in terms of cardiovascular risks [21,22]. There are some studies in 
the adulthood which explore the relationship between SH and EAT, 
and also some studies take place in the literature which examine the 
relationship between EAT and L-T4 treatment in SH [21,23-27]. 
However there are very limited studies in childhood which explore the 
relationship between SH and EAT, and there is no study in childhood 
which examine the relationship between EAT and L-T4 treatment in 
SH. Asik G. et al. studied a total 50 children (25 SH and 25 without 
thyroid dysfunction), they found that EAT was significantly higher 
than children without thyroid dysfunction. Likewise, the EAT of SH 
cases were found to be significantly higher than the control group 
[28]. Farghaly et al. Studied a total of 64 children (32 SH and 32 
without thyroid dysfunction), of which all of the SH group consisted 
of cases due to autoimmune thyroiditis, they found that the EAT of 
SH cases were found to be significantly higher than the control group 
[29]. In our study, we observed that mean EAT0 of not treated SH 
cases was 4,31±1,09 mm and the mean EAT0 thickness of treated SHs 
(SH1) was determined as 4,08±1,41 mm.

Myocardial Performance Index (MPI) is an easy method for 
evaluating systolic and diastolic cardiac function [30]. In a study by 
Yazici et al, which compares SH events and control group in adults at 
2014, MPI value pf SH group was found to be significantly lower than 
the control group and it was shown that the decrease in MPI with 
L-T4 treatment was reversible. In the same study, the EAT thickness 
was found to be higher in the SH group than in the control group, 
and a 6-month L-T4 treatment reduced the EAT thickness [31]. 
We also found that the decrease in EAT in the group who receive 
L-T4 therapy was more prominent. In addition, we found that the 
mean EAT6 thickness in the SH1 group was 3.65±1.27 mm, while 
the EAT6 thickness in the SH2 group was 4.16±1.10 mm. Statistically 
significant decrease was detected in EAT6 compared to EAT0, and 
the decrease in EAT in SH1 group was statistically more significant 
(p <0.005). The reduction in the EAT thickness of the SH2 group was 
thought to be associated with conventional therapy. The SH1 group 
was thought to be more effective for the SH2 group at the 6th month 
for the L-T4 treatment.

In our study, statistically significant relationship was found 
between the values   of EATs in SH group and age. The EAT thickness 
increased with age (p <0.05). This may be related to the increase 
in visceral adipose tissue as age increases. Significant correlations 
were found between EAT and BMI in previous adult studies [32]. 

There are contradictory publications in the literature regarding the 
relationship between BMI and EAT. Vertical measurements of the 
EAT with the ECO have been reported previously as an independent 
indicator of visceral adipose tissue, but as a weak indication of the 
degree of obesity measured by BMI [25]. Ahn et al. found that there 
was a significant association among the groups with the EAT vertical 
measurement above and below 3 mm in terms of BMI [32]. In our 
study, a statistically significant relationship was found between SH 
and the control group in terms of BMI and EAT thickness. As the 
BMI level increases, the EAT thickness also increases (P <0.05). 
Ergür et al found a statistically significant increase in body adipose 
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percentage (Fat mass) was found when bioelectrical impedance and 
body composition were evaluated in children with SH (especially 
adolescents) study.33) In SH cases, this result may be the cause of 
the increase in EAT. These two findings are the earliest developing 
parameters and may be effective for future treatment decisions. 

The rate of apparent hypothyroidism was higher in patients 
with high thyroid autoantibody titers and also have hypoecogenic 
thyroid ultrasonography [3]. If the anti-TPO antibody is not positive 
in a case with SH, the rate of progression to having an apparent 
hypothyroid is determined as 2.6%, whereas it is 4.3% when anti-
TPO is positive [34]. Scott et al claim that the presence of goiter and 
anti-Tg positivity at the time of admission, and the increase in anti-
TPO antibody and TSH levels in the follow-up were two predictive 
markers of developing apparent hypothyroid development in these 
cases [35]. Radetti et al stated that increased thyroid volume and 
anti-thyroid antibodies were found to be associated with a higher risk 
of developing SH in these patients with impaired thyroid function 
[7]. In our study, a statistically significant relationship was found 
between the anti-TPO and Anti-Tg groups in the SH group. The 
positive value of Anti TPO and Anti Tg increase the EAT thickness 
(P <0.05). A statistically significant correlation was found between the 
EAT values and the thyroid parenchyma size   in the SH group. There 
was an inverse proportion between thyroid parenchyma measure and 
EAT. (P <0.05). These data suggest that thyroid antigens and thyroid 
parenchymal may be effective in predicting the increase in the EAT 
thickness.

In conclusion, in our study, epicardial adipose tissue thickness 
was significantly higher in children with subclinical hypothyroidism 
than children without thyroid dysfunction. This study suggests 
that adverse effects on the cardiovascular system have begun in 
children with SH without developing apparent hypothyroidism. The 
significant value of our study is that EAT measurements can provide a 
clear criterion, especially in the presence of highly controversial L-T4 
treatment decision in childhood. Perhaps future EAT will take place 
in the literature as a criterion for starting treatment in children with 
SH. The increase in the number of cases with longer follow-up period 
may be important to support this view.
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