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Abstract

Purpose: We aimed to evaluate carotid intima-media
thickness (cIMT) and epicardial adipose tissue thickness
(EATT) concurrently as eatly atherosclerotic markers in
pediatric patients with Celiac disease.

Materials and Methods: Patients with Celiac disease
(n=54) and healthy peers (n=54) aged 5-18 years were
enrolled in this cross-sectional study. Patients who
followed gluten free diet at least the past 12 months were
included. Anthropometric and biochemical measurements
were performed. cIMT and EATT were measured by
echocardiography and compared between the patient and
control groups.

Results: Body mass index (17.4+3.0 vs. 18.4+3.1 kg/m?),
blood pressute (systolic: 100 (85-120) vs. 100 (80-100)
mmHg; diastolic: 60 (40-90) vs. 70 (40-90) mmHg), and
lipid profile (total cholesterol: 144.6£30.2 vs. 150.8122.6
mg/dL; triglycerides: 71.5 (27-178) vs. 92.5 (34-203)
mg/dL) wete not different between the patient and control
groups, while there were significant differences in cIMT
and EATT. The patient group had higher cIMT
(0.50£0.07 vs. 0.45£0.04 mm) and EATT (5.68£0.90 vs.
4.2210.76 mm) than the control group. The risk of vitamin
D insufficiency was 2.68 times higher in the patient group
(95% CI=1.19-6.03).

Conclusions: Children with Celiac disease had higher
cIMT and EATT than healthy peers. cIMT and/or EATT
measurements by echocardiography may present as a
reliable and easy method to investigate subclinical
atherosclerosis in children with Celiac disease.
Keywords:. Atherosclerosis, carotid media
thickness, celiac, children, epicardial adipose tissue
thickness
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Amag: Bu calismada, pediatrik yas grubundaki Colyak
hastalarinin karotis intima-media kalinliginin (KIMK) ve
epikardiyal yag doku kalinliginin (EYDK)
degerlendirilmesi amaglandu.

Gereg¢ ve Yontem: Bu kesitsel calismada, 5-18 yas
araligindaki Colyak hastalart (n=54) ve saglkl yagsitlar
(n=54) yer aldi. En az son 12 aydir glutensiz diyet
uygulayan hastalar dahil edildi. Antropometrik ve
biyokimyasal dl¢timler yapildi. Ekokardiyografi ile dl¢iilen
KIMK ve EYDK degerleri hasta ve kontrol gruplar
arasinda karsilastirildi.

Bulgular: Hasta ve kontrol gruplarinda beden kitle indeksi
(17,4£3,0’a kargt 18,4+3,1 kg/m?), kan basinct (sistolik:
100 (85-120)’e karst 100 (80-100); diastolik: 60 (40-90)’a
karst 70 (40-90) mmHg) ve lipid profili (total kolesterol:
144,6£30,2’ye karst 150,8£22,0; trigliserid: 71,5 (27-178)’e
karst 92,5 (34-203) mg/dL) farkliik gostermedi. Hasta
grubunda KIMK ve EYDK, kontrol grubuna gore
istatistiksel anlamlilikta daha yiiksek saptandi (KIMK:
0,50£0,07 mm’ye kars1 0,45+0,04 mm; EYDK: 5,681+0,90
mm’ye karst 4,224+0,76 mm). D vitamini yetersizligi riski
hasta grubunda 2,68 kat yiksek bulundu (%95 Giiven
Aralign = 1,19-6,03).

Sonug: Colyak hastaligi  olan  ¢ocuklarin  sagliklt
yasttlarindan daha yitksek KIMK ve EYDK degerlerine
sahip oldugu goriildi. Ekokardiyografik KIMK ve/veya
EYDK olctimleri, Colyak hastaligi olan ¢ocuklarda
subklinik aterosklerozu degerlendirmenin gtivenilir ve
basit bir yéntemi olabilir.

Anahtar kelimeler: Ateroskleroz, karotis intima-media
kalinlig1, ¢Olyak, cocuk, epikardiyal yag doku kalinligt
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INTRODUCTION

Celiac disease (CD) is a lifelong, immune-mediated,
systemic disorder induced by gluten and related
prolamins in genetically susceptible individuals,
resulting in a variety of clinical manifestations and
damage to intestinal mucosa'. The immunological
against gluten leads histological
abnormalities in the small intestine characterized by
chronic inflammation, resulting in the development
of villous atrophy and secondary malabsorption?. In
CD, the impaired immune response does not seem to
be limited to the small intestine and affects different
organs with unknown mechanisms?. In adult patients
with CD, both immune diseases and idiopathic
cardiovascular diseases have been reported*. In
connective tissue diseases, an increased risk for the

reaction to

development of early atherosclerosis and related
complications has been demonstrated. It has been
suggested that this increased risk is associated with
systemic inflammation, and this association may
explain etiology of atherosclerosis in all other chronic
inflaimmatory diseases®. The risk of death due to
cardiovascular diseases was found to be higher in
patients with CD than in normal population®. An
increased prevalence of CD was also reported in the
presence of low serum high-density
lipoprotein cholesterol, which is known to be a risk
factor for cardiovascular diseases’.

Carotid intima-media thickness (cIMT) and epicardial
adipose tissue thickness (EATT) are accepted as eatly
atherosclerotic markers and ate correlated with
cardiovascular morbidity and mortality®®. It is
important to recognize premature atherosclerosis
before the onset of cardiovascular diseases which
develop over the years. Increased cIMT can indicate
the presence of subclinical atherosclerosis
characterized by partially reversible endothelial
dysfunction and remodelling of the arterial wall®. In
pediatric CD patients, Demir et al. showed a
correlation  between  tissue  transglutaminase
immunoglobulin A antibody (tTg-IgA) positivity and
cIMT"0. Based on the lower cIMT of children with a
gluten-free diet compared to healthy children, the
authors emphasized that a gluten-free diet can be
protective against atherosclerosis!?. Originating from
the same embryological root as mesenteric and
omental fat, epicardial adipose tissue is stored around
the heart and coronary vessels and can produce
inflammatory cytokines and free oxygen radicals that
cause endothelial dysfunction. Therefore, EATT can
reflect coronary atherosclerosis and myocardial
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function. Increased EATT is known to be a stronger
coronary risk factor than increase in any other fat
tissue in the body?.

The atherosclerotic process begins in childhood and
leads to ischemic complications over the years!l.
Therefore, in order to provide early interventions, it
is important to identify children who potentially have
an increased risk for cardiovascular diseases through
adulthood. There is limited data on the development
of early atherosclerosis in children with CD. The
present study hypothesized that children with CD
may have increased cIMT and/or EATT as eatly
markers of atherosclerosis compared to healthy
peers, and evaluated, for the first time, cIMT and
EATT concurrently in pediatric CD patients.

MATERIALS AND METHODS

Study design and study sample

This comparative cross-sectional study carried out in
a tertiary care university hospital and investigated the
subclinical atherosclerosis of pediatric patients with
CD. Celiac patients monitored in the Pediatric
Gastroenterology, Hepatology and  Nutrition
department and healthy peers from well-child
outpatient department of Mersin University Hospital
were the subjects. The patients’ and their mothers’
written consents were obtained to participate. The
study was carried out from June to September 2018
and Mersin University Clinical Research Ethics
Committee approval was obtained (2017-09-21/256).

The minimum sample size was calculated as 54
subjects for the patient group and 54 subjects for the
control group by comparing two means of cIMT in
patients with CD receiving gluten withdrawal and
healthy peers reported by De Marchi et al.l?
considering 95% confidence interval, 80% test
power, and 1:1 ratio of sample size in "OpenEpi"
program

(https:/ /www.openepi.com/SampleSize/SSMean.ht
m).

Data collection

Patients aged 5-18 years who diagnosed with CD
confirmed by biopsy according to The European
Society for Paediatric Gastroenterology Hepatology
and Nutrition diagnosis criteria and followed gluten-
free diet at least the past 12 months were included.
Disease duration, histopathologic type according to
modified Marsh-Oberhuber classification!3, and
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biochemical findings were collected as clinical data.
Children without any chronic disease and/or
exclusion criteria constituted the control group. For
both groups exclusion criteria were: younger than 5
years or older than 18 years of age; presence of
diabetes  mellitus, overweight and  obesity,
hypertension, dyslipidemia, autoimmune disease,
acute or chronic infection, chronic liver, kidney or
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lung disease, growth failure, and immunodeficiency;
tobacco smoke exposute; antihypertensive or
antihyperlipidemic drug medication; family history of
coronary artery disease or dyslipidemia. All
volunteers with eligible criteria who agreed to
participate in the study were included until the target
sample size is reached (Figure 1).

5-18 years old healthy children applied to the well-child outpatient department
(n=125) and 5-18 years old Celiac patients on a gluten-free diet for at least the
past 12 months applied to Pediatric Gastroenterology, Hepatology and
Nutrition department (n=85)

Healthy children excluded: with
overweight (n=11) or tobacco
smoke exposure (n=36) or
family history of coronary artery
disease or dyslipidemia (n=24)

Celiac patients excluded: with diabetes
mellitus and/or Hashimoto's thyroiditis (n=3),
acute infection (n=4) or growth failure (n=12)

or IgA deficiency (n=1) or family history of
coronary artery disease or dyslipidemia

(n=11)

Healthy children included
with eligible criteria (n=54)

Celiac patients included with

eligible criteria (n=54)

Figure 1. Flow chart of the study population selection

Weight, stature, upper arm and chest circumferences,
and triceps skinfold thickness measurements were
collected as anthropometric data. Body mass index
(BMI) value was calculated (kg/m?). Blood pressure
measurements ~ were  made by  mercury
sphygmomanometer following at least 10 minutes
rest and in sitting position. Anthropometric and
blood pressure measurements were performed by the
same pediatrician (O.T.). Serum lipid profile
[triglyceride, total cholesterol and high density
lipoprotein (HDL), low density lipoprotein (LDL),
very low density lipoprotein (VLDL),
cholesterol], glucose, C-reaktive protein,
sedimentation, 25(OH) Vitamin D, transaminases
(AST, ALT), calcium, phosphor, alkaline
phosphatase (ALP), albumine, vitamin B12, folate,

and
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ferritine levels and complete blood count values in
venous blood samples drawed following at least 12
hours night fasting were obtained. Vitamin D levels
between 20-100ng/mL were accepted as sufficient,
levels between 12-20ng/mL  were accepted as
insufficient, and levels less than 12ng/ml were
accepted as deficiency'*. tTg-IgA levels were analysed
in an accredited laboratory with enzyme-linked
immunosorbent assay (Duzen Laboratory Group,
Eutoimmun analyzer) and higher than 20U/mL of
tTg-IgA levels were accepted as positive. Vertebra
bone mineral density (BMD) measurements scanned
by dual X-ray absorptiometry in local radiology
laboratory within the previous six months were noted
by researching patient files. A BMD z-score of less
than -2 defined as osteopenial>. According to
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patients’ self-reports, following gluten-free diet was
classified as strict, not fully compliant, and
noncompliant.

Carotid intima-media thickness and
epicardial adipose tissue thickness
measurements

The echocardiographic examination was performed
via Vivid E9 Pro Ultrasound System (GE Medical
Systems, Canada) using 3 and 6 MHz transducers by
the same pediatric cardiologist (D.K.) to measure
cIMT and EATT. Each measurement was
performed at rest and in supine position without
sedation to confirm normal anatomy and function.
The cIMT was measured using the 11L-D probe. The
carotid artery images were obtained by inverting the
head 45 degrees to the contralateral side while the
children were lying on the supine position.
Measurements were taken following intima-media
thickness proximal to the carotid bulb 1 cm and three
measurements were taken for each patient, and the
averages were used for analysis. EATT was measured
on the free wall of the right ventricle, perpendicular
to the wall, and from the parasternal long axis view at
end-diastole for three cardiac cycles.

Statistical analysis

Statistical Package for the Social Sciences (SPSS)
version 21.0 IBM SPSS Corp.; Armonk, NY, USA)
was used for statistical analysis. Shapiro-Wilk test and
histograms were used to test for normality. For
continuous variables meantstandard deviation and
median (min-max) values, for categorical variables
numbers (n) and percentages (%) were given as
descriptive  statistics. Independent groups were
compared with Student t-test or Mann Whitney U
test. Groups by type of following gluten-free diet
were compared with ANOVA. Relationships
between continuous variables were examined with
Pearson’s correlation coefficient and related variables
analysed with regression analysis, and estimating
equations were equated. Categorical variables were
compared with Chi-square test. Whether vitamin D
level of <20 ng/mlL was a tisk factor in the patient
group was examined with logistic regression analysis
and Odds ratio, 95% confidence interval were given.
Statistical significance level was set as p < 0.05.

RESULTS

The patient and control groups did not differ in age
and gender (p>0.05). The mean age was 11.9+3.8
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years and mean disease duration was 4.1£2.1 years in
the patient group. Histopathological classifications
were Marsh type 11la in three, Marsh type 11Ib in five,
Marsh type Illc in 46 patients. There was tTg-IgA
positivity in 32 (59.3%) patients. Following gluten-
free diet was declarated as strict in 34 (63%), not fully
compliant in 17 (31.5%), and noncompliant in 3
(5.5%) of the patients. Frequency of tTg-IgA
positivity was not different between patients
following  strict, not fully compliant, and
noncompliant gluten-free diet (71%, 50%, and
66.7%, respectively; p=0.364). Mean triceps skinfold
thickness was significantly lower in the patient group
than the control group (10.9£4.4 mm vs. 13.9+5.3
mm; p=0.003) while other anthropometric and blood
pressure measurements were not statistically different

(Table 1).

Except vitamin D levels, biochemical results were
statistically similar and in normal range in both
patient and control groups (Table 1). Median value of
vitamin D was sufficient (22.5 ng/mL) in the control
group while it indicated vitamin D insufficiency (19
ng/mL) in the patient group (p=0.002). The tisk of
vitamin D level of not being sufficient was 2.68 times
higher in the patient group (95% CI=1.19-6.03;
p=0.017).

The tTg-IgA positive and negative patient groups did
not differ according to age, gender, anthropomettic
values, and frequency of following strict gluten-free
diet. Except HDL cholesterol, other lipid levels were
significantly lower in tTg-IgA positive group than
tTg-IgA negative group (p<0.05). Comparison of
tTg-IgA positive and negative groups is seen in Table

Means of cIMT and EATT were significantly higher
in the patient group than the control group
(0.5020.07 mm vs. 0.45£0.04 mm and 5.68%0.90
mm vs. 4.22+0.76 mm, respectively; p<0.0001)
(Table 1). Means of cIMT and EATT were not
different between tTg-IgA positive and negative
patient groups (p=0.746, p=0.176, respectively)
(Table 2).

Means of cIMT and EATT in both tTg IgA positive
and negative patients were significantly higher than
healthy children’s values (for cIMT p= 0.0004,
p<0.0001 and for EATT p=0.019, p<0.0001,
respectively) (Table 3).

Means of cIMT were 0.50+0.08 mm, 0.51+0.06 mm,
and 0.4720.02 mm in patients following strict, not
fully compliant, and noncompliant gluten-free diet,
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respectively. Means of EATT were 5.76£0.92 mm,
5.54+0.97 mm, and 5.63+0.17 mm in patients
following  strict, not fully compliant, and
noncompliant gluten-free diet, respectively. The
patient groups by type of following gluten-free diet
did not differ in cIMT and EATT (p=0.747, p=0.722,
respectively).

Means of cIMT were 0.49+0.05 mm and 0.5240.10
mm in patients with vitamin D level of <20 ng/mL
and 220 ng/mlL, respectively (p=0.217). Means of
EATT were 5.61£0.94 mm and 5.78%£0.87 mm in
patients with vitamin D level of <20 ng/mL and =20
ng/M], respectively (p=0.519).
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While EATT and cIMT were weakly correlated in the
control group (r=0.387, p=0.005), there was no
correlation in the patient group (r=0.245, p=0.080).
tTg-IgA, vitamin D, BMD and BMD Z-scote values
were not significantly correlated with cIMT and
EATT in the patient group (for cIMT: p=132,
p=0.596, p=0.704, p=0.503 and for EATT: p=0.300,
p=0.295, p=0.694, p=0.324, respectively). In the
patient group, variables correlated with cIMT and
EATT were BMI, systolic and diastolic blood
pressures (for cIMT: r=0.310, p=0.029; r=0.294,
p=0.038; r=0.283, p=0.046 and for EATT: +=0.515,
p<0.0001; r=0.415, p=0.003; r=345 p=0.014,
respectively).

Table 1. Demographic, anthropometric, biochemical, and echocardiographic characteristics in the patient and

healthy control groups.

Celiac patients Healthy controls P
(n=54) (n=54)
Age (years) 11.9£3.8 11.31£3.4 0.395*
Gender (Female) (%) 51.8 48.1 0.180%
Weight (kg) 3631143 41.4%14.1 0.077*
Height (cm) 140.7£20.8 147.6+18.1 0.801"
BMI (kg/m?) 17.4£3.0 18.413.1 0.114*
Upper arm circumference (cm) 20.2£3.6 21.4£3.2 0.077
Chest circumference (cm) 70 (49-86) 71 (52-83) 0.180t
Skinfold thickness (mm) 10.914.4 13.9£5.3 0.003*
Systolic BP (mm Hyg) 100 (85-120) 100 (80-100) 0.631t
Diastolic BP (mm Hg) 60 (40-90) 70 (40-90) 0.306t
Glucose (mg/dl) 97.0£20.5 94.3+10.4 0.399%
Triglycerides (mg/dl) 71.5 (27-178) 92.5 (34-203) 0.062t
Total cholesterol (mg/dl) 144.6+30.2 150.8+22.6 0.246*
HDL cholesterol (mg/dl) 54.2+11.9 49.8%£12.6 0.073
LDL cholesterol (mg/dl) 72.1£21.0 79.84£22.0 0.777
VLDL cholesterol (mg/dl) 14.1 (5.4-35.0) 18.2 (6.8-40.0) 0.104t
25(OH) vitamin D (ng/ml) 19 (4-40) 22.5 (9-50) 0.002t
Calcium (mg/dl) 9.8+0.4 9.8+0.3 0.267
Phosphorus (mg/dl) 4.6 (3.1-6.3) 4.9 (3.6-5.7) 0.219t
ALP (IU/L) 188.1+£76.3 209.9£76.7 0.157
AST (IU/L) 23 (14-55) 20 (10-57) 0.113f
ALT (IU/L) 13 (7-30) 12.5 (5-34) 0.132f
Albumine (g/dl) 4.6 (4.0-5.1) 4.7 (4.2-5.1) 0.443t
CRP (mg/L) 0.8 (0.1-7) 0.7 (0-7.5) 0.904t
Sedimentation (mm/h) 4.5 (2-17) 4 (2-20) 0.433t
Hemoglobin (g/dl) 12.7 (8.1-15.8) 12.7 (8.5-16.7) 0.5811
Ferritin (ng/ml) 27.3120.2 34.3%£17.2 0.065
Vitamin B12 (pg/ml) 271 (140-878) 323 (169-802) 0.4611
Folate (ng(ml) 10.2 (3-20) 8.9 (4-20) 0.112f
cIMT (mm) 0.50£0.07 0.4520.04 <0.0001"
EATT (mm) 5.68£0.90 4.2240.76 <0.0001"

“Student t test, data are meantSD; tMann Whitney U test, data are median (min-max); *Chi-square test, data are percentages.

BMI: body mass index; BP: blood pressure; HDL: high density lipoprotein; LDL: low density lipoprotein; VLDL:very low density
lipoprotein; ALP:alkalane phosphatase, AST:aspartate transaminase; ALT:alanine aminotransferase; CRP: C reactive protein; cIMT:carotid
intima media thickness; EATT:epicardial adipose tissue thickness.
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Table 2. Comparison of tTg-IgA positive and negative Celiac patients

tTg-IgA negative Celiac | tTg-IgA positive Celiac P
patients (n=22) patients (n=32)
Age (years) 11.4£4.0 12.3£3.7 0.424"
Gender (Female) (%) 50 53.1 0.835%
Strict GFD declaration (%) 54.5 68.7 0.376%
BMI (kg/m?) 17.14£2.7 17.6£3.3 0.560"
Skinfold thickness (mm) 11.14£3.7 10.8£4.8 0.852"
Systolic BP (mm Hg) 100 (90-120) 100 (85-120) 0.589t
Diastolic BP (mm Hg) 60 (50-90) 60 (40-80) 0.683t
Glucose (mg/dl) 99.3£11.9 95.249.9 0.407"
Triglycerides (mg/dl) 92 (40-178) 065 (27-154) 0.017t
Total cholesterol (mg/dl) 156.81£30.2 135.71£27.4 0.013"
HDL cholesterol (mg/dl) 55.1+10.4 53.6£13.0 0.669"
LDL cholesterol (mg/dl) 79.1£23.2 66.9£17.9 0.041*
VLDL cholesterol (mg/dl) 18.4 (8-35) 13 (5.4-30) 0.016t
25(OH) vitamin D (ng/ml) 19 (5.3-40) 17.7 (4-32) 0.701t
CRP (mg/L) 0.7 (0.1-7) 1(0.1-4.3) 0.693t
Sedimentation (mm/h) 5 (2-13) 4 (2-17) 0.960t
Hemoglobine (g/dl) 13.011.2 12.511.3 0.201"
Ferritine (ng/ml) 30.6£13.5 25.5%£12.2 0.396
BMD (g/cm?) 156.7£33.5 141.0£29.4 0.087*
BMD z-score -0.75%£1.31 -1.40£1.1 0.065*
Osteopenia (%o) 9.1 219 0.171%
tTg-IgA antibody (U/L) 11.4 (5-20) 66 (20.4-300) <0.0001*
cIMT (mm) 0.50£0.09 0.51£0.07 0.746"
EATT (mm) 5.48%0.89 5.84£0.91 0.176*

*Student t test, data are meantSD; Mann Whitney U test, data are median (min-max); $Chi-square test, data are percentages.

GFD:gluten free diet; BMI:body mass index; BP:blood pressure; HDL:high density lipoprotein; LDL:low density lipoprotein; VLDL:very
low density lipoprotein; CRP: C reactive protein; BMD:bone mineral density; tTg-IgA:tissue transglutaminase immunglobuline A antibody;
cIMT:carotid intima media thickness; EATT:epicardial adipose tissue thickness.

Table 3. Comparison of echocardiographic measurements between healthy controls and tTg-IgA positive and

negative Celiac patients

tTg-IgA Healthy tTg-IgA Healthy
negative Celiac controls P positive Celiac controls P
patients (n=54) patients (n=54)
(n=22) (n=32)
cIMT (mm) 0.50+0.09 0.45£0.04 0.019" 0.51+0.07 0.45£0.04 0.0004"
EATT (mm) 5.48%0.89 4.2240.76 <0.0001* 5.84£0.91 4.22%0.76 <0.0001*

“Student t test, data are meantSD

tTg-IgA:tissue transglutaminase immunglobuline A antibody; cIMT:carotid intima media thickness; EATT:epicardial adipose tissue

thickness.

DISCUSSION

The present study is the first research to assess
preclinical atherosclerosis by evaluating cIMT and
EATT concurrently in pediatric CD cases. At the end
of the mean disease duration of 4.1 years, the cIMT
and EATT of children with CD were found to be
higher than those of healthy peers, regardless of tTg-
IgA status. Also, the findings demonstrated that
children with CD had an increased risk for vitamin D
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level of not being sufficient which is known to be a
risk factor for atherosclerosis. Literature data on the
cardiovascular complications in pediatric patients
with CD are limited. Systemic inflammation and
diffuse immunological activation in CD are
considered to be mechanisms that explain the
development of atherosclerosis!®!7.

The atherosclerotic process has a long asymptomatic
phase and in this subclinical phase, atherosclerosis
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can be detected using non-invasive methods like
cIMT and  EATT  measurements  with
echocardiography!$1°. Increased cIMT is indicative
of early hemodynamic changes or early arterial
damage with no clinical signs. It is associated with
coronary risk factors and increased risk of
cardiovascular events's. It has been determined that
epicardial adipose tissue contains a higher rate of
inflammatory mediators in patients with coronary
heart disease compared to healthy individuals!®. The
effect of EATT on the development of coronary
heart disease has been explained by the absence of a
physical barrier between epicardial adipose tissue and
coronary artery walls and myocardium. Increased
EATT has been associated with coronary heart
disease, total atherosclerotic plaque burden, cIMT,
and levels of traditional risk factors2). Hence, cIMT
and/or EATT have been evaluated as eatly markers
of atherosclerosis in pediatric cases with several
diseases, including CD10:21-25,

In the present study, cIMT and EATT were not
statistically different between tTg-IgA positive and
negative patient groups, and there was no correlation
between tTg-IgA level and echocardiographic
measurements. Also, Demir et al. detected no
significant ~ difference between such groups!®.
However, they reported that total cholesterol level
was lower in children with CD compared to healthy
children, tTg-IgA level was correlated with cIMT,
and cIMT was lower in children who strictly adhered
to the gluten-free diet than in healthy children. Based
on these findings, the authors concluded that a
gluten-free diet might be anti-atherogenic!®. In the
present study, the skinfold thickness of the patients
was thinner, and the triglyceride and total cholesterol
levels were lower in patients with tTg-IgA positivity.
These findings were acceptable for a disease
presenting with intestinal mucosal damage and
malabsorption as main manifestations. tTg-IgA
negativity occurs six to twelve months after starting a
gluten-free diet?.

Therefore, in tTg-IgA negative patients, the tTg-IgA
status during the period older than 12 months might
have affected the atherosclerotic profiles. In young
adults with CD, De Marchi et al. measured cIMT to
be significantly higher than the healthy group of the
same age and found a significant decrease in cIMT
after six to eight months of gluten-free diet compared
to the baseline values!'?. Thus, we suggest that cIMT
and its relationships with tTg-IgA level and gluten-
free diet should be monitored with serial evaluations.

1606
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In previous studies, EATT was presented as a
facilitating marker for grading cardiovascular disease
risk, assessing subclinical target organ damage, and
evaluating cardiovascular disease progression in
children and adolescents?!23. EATT was found to be
increased in children with a family history of type 2
diabetes mellitus but without clinical or biochemical
diabetic signs?!. EATT and cIMT were also higher in
obese adolescents with a metabolic syndrome than
healthy individuals®?. In a study conducted with
children with Familial Mediterranean Fever,
increased EATT was reported and EATT was found
to be correlated with onset age and duration of the
The suggested that EATT
measurement could be used as a marker for the
evaluation of atherosclerosis risk in people of all
ages?. To the best of our knowledge, among the
studies investigating the atherosclerosis tisk profile of
children with CD, this is the first study evaluating
EATT. Our findings showed that children with CD
had higher EATT than healthy peers. We suggest that
EATT and its relationship with CD activity can be
monitored  with

atherosclerosis risk.

disease. authors

serial evaluations to screen

A correlation between cIMT and EATT independent
of other coronary heart disease risk factors has been
reported?’. We considered that the reason for not
detecting a similar correlation in the patient group but
detecting in the control group in the current study
was the relatively smaller size of the sample. Further
studies with larger sample size should entirely
investigate  atherosclerotic  risk  factors  and
atherosclerotic early markers and define cut-off
values of cIMT and EATT for subclinical/clinical
atherosclerosis in children with CD.

We found a high correlation between EATT and
BMI as similarly shown in a previous study?.
Baroncini et al. measured cIMT in hypertensive
children and adolescents to evaluate vascular damage
and early atherosclerosis and found that cIMT was
significantly increased in the hypertensive group
regardless of age, sex, and BMI*. We also found
positive correlations between cIMT, EATT and both
systolic and diastolic blood pressures. Thus,
evaluating cIMT, EATT and traditional risk factors
for cardiovascular disease together may provide a
rational approach to manage atherosclerosis.

An important finding of this study was that there was
an increased risk for vitamin D insufficiency in
pediatric CD cases. Muscogiuri et al. emphasized that
vitamin D deficiency was a risk factor for
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cardiovascular  disease, atherosclerotic  plaque
development in peripheral arteries, and vessel wall
calcification®. The authors stated that at advanced
ages when the anti-inflammatory and antioxidant
effect of vitamin D diminishes and the need for its
effect on mineral metabolism increases, the
deficiency of this vitamin could be the basis for the
development of atheroma?®. However, we did not
find a significant relationship between 25 (OH)
Vitamin D level and cIMT or EATT. This finding
could be explained by the patient population

consisting of children, not adults.

The effect of gluten-free diet on cardiovascular
disease risk factors has not been clearly known. One
of the two studies published in 2013 reported the
anti-atherosclerotic effect of gluten-free diet and the
other demonstrated its atherogenic effect?>*’. Due to

the malabsorpion, reduced cholesterogenesis,
increased biliary secretion, or high fecal elimination,
CD patients may have lower level of total

cholesterol®-32. Also, in the present study, tT'G-IgA
positive patients had lower level of total cholesterol.
Although we found that total cholesterol and
triglyceride levels in tT'G-IgA positive patients were
significantly lower than those of tT'G-IgA negative
patients, we cannot certainly comment on the effect
of gluten-free diet on the cardiovascular profile
because of the similarity of the cIMT and EATT
measures and lipid profile of within normal range in
tT'G-IgA negative and positive patients. Previous
studies suggested that treatment with a gluten-free
diet led to the improvement of the imbalanced lipid
profile of CD patients3334. In addition to this, based
on our findings, we suggest that treatment with a
gluten-free diet may lead to the improvement of the
imbalanced vitamin D and bone mineral, and
ultimately atherosclerotic profiles. Yet already, BMD
has been reported to be inversely and independently
associated with structural and functional measures of
atherosclerosis.

Evaluating cIMT and EATT concurrently is the main
strength of this study. As far as we know, this is the
first time that a comparison of cIMT and EATT
between cases with CD and healthy peers has been
conducted in children. However, there are several
limitations of this study. First, only self-reports on
following gluten-free diet were included without an
objective measure of components of diet. The
compliance to gluten-free diet was verified using only
tT'G-IgA, deamidated gliadin peptide antibodies were
not used. Secondly, physical activity was not

Early atherosclerosis markers in children with Celiac disease
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considered while sedantary behavior was reported to
predispose children with CD to atherosclerosis®2.
Thirdly, this was a cross-sectional survey, so we can
not determine a direct etiologic relationship.

In conlsuion we demonstrated that children with
Celiac Disease had higher cIMT and EATT than
healthy peers, regardless of the adherence to gluten-
free diet and tTG-IgA positivity. cIMT and/or
EATT measurements by echocardiography present
as an ecasy and reliable method to investigate
subclinical atherosclerosis in children with celiac
disease.
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