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( Abstract

Backgrounds

Malnutrition in children is a significant public health issue. Various factors that can cause malnutrition include inadequate intake,
inadequate digestion, inadequate absorption, increased demand, and increased catabolism. Celiac disease (CD) also causes malnutrition
as a result of inadequate digestion. The number of studies investigating seroprevalence of CD in children with malnutrition is limited.
Therefore, we aimed to evaluate the seroprevalence of CD among Syrian refugee children with malnutrition.

Methods

The current study was conducted between January and December 2023. All children with malnutrition, who receiving enteral nutrition
were included. The children’s age and sex, body weight, height upon admission were recorded. Tissue transglutaminase antibody IgA
test (tTG IgA) and total IgA test were used to diagnose CD in all patients. Gastroduodenoscopy was planned to be performed in all
seropositive children to diagnose CD.

Results

Of the 329 patients, 179 (54.4%) wete female. The mean age of patients was 5.82 + 4.17 years. The median tTG IgA value was 2 IU/L
(0.4-200.0). The seroprevalence of CD was found to be 3.34% (11/329), 9 of them had been receiving enteral feeding for at least 6
months. Gastroduodenoscopy was not performed on most of the patients because they could not be reached due to communication
problems (the phone number was wrong or not in the system, etc.). But 2 of them was diagnosed without biopsy according to the
ESPGHAN 2020 guidelines for diagnosing CD.

Conclusions

We detected higher seroprevalence of CD in children with malnutrition compared to general population. Beacuse celiac disease is
a chronic multi-systemic illness, early detection of CD is critical to avoiding long-term consequences. Therefore, screening for CD
should be an essential part of work-up in all Syrian refugee children with malnutrition. We hereby recommend verifying the contact

information of refugee patients at the time of application.
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Introduction

Citizens and long-term inhabitants of Syria have become
refugees as a result of the civil conflict there; other wars
have led to an increase in similar situations in other areas
of the world. 13.5 million displaced people were designated
by the United Nations (UN) as in need of humanitarian aid.
Frequently considered to as one of the most serious refugee
crises in history, escalating political instability and rising
levels of violence in the area have prompted Syrian nationals
to seek refuge by migrating to neighboring countries since
the beginning of 2011'% Approximately six million Syrian
refugees are currently living abroad, mostly in Turkey,
Lebanon, Jordan, Iraq, and Egypt, according to the United
Nations High Commissioner for Refugees’.

The American Society for Parenteral and Enteral Nutrition
(ASPEN) workgroup defined pediatric malnutrition
(undernutrition) as “an imbalance between nutrient
requirement and intake, resulting in cumulative deficits of
energy, protein, or micronutrients that may negatively affect
growth, development, and other relevant outcomes™.

Malnutrition in children is a major public health concern,

especially in low- and middle-income nations. Various
factors that can cause malnutrition include inadequate intake,
inadequate digestion, inadequate absorption, increased
demand, and increased catabolism®. Celiac disease (CD) is
a multisystem disease that occurs as a result of ingestion
of gluten-containing foods, which causes malnutrition as a
result of inadequate digestion®.

The previous literature shows that malnutrition is commonly
present among Syrian refugees’””. Celiac disease is a immune-
mediated systemic disease defined by small intestinal damage
caused by gluten consumption in genetically susceptible
individuals, the existence of antibodies specific to celiac
disease and many gluten-dependent clinical findings®.

In studies conducted in Turkey, the frequency of malnutrition
in celiac patients was found to be between 24.3-54.1%'""".
Studies show that malnutrition rates in children with CD
range from 20.2% to 67.3%'*'°. Malnutrition is common in
celiac patients, and the risk of CD in malnourished patients
is higher than healthy children. However, the number of
studies investigating celiac disease in children presenting
with malnutrition is limited.

In our country, we came across one study conducted on this
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subject in malnourished Turkish children'”.

Table 1. The demographic and laboratory characteristics of patients

Patients (n=329)

Sex (f/m) 179/150

Age (yrs)* 5.82+4.17
Height (cm)* 104.45+23.90
Weight (kg)** 14.00 (IQR 9.8)
BMI (kg/m?) * 14.42 £1.87
tTG IgA (U/ml)** 2.00 (IQR 0.0)

Total IgA (mg/dl)** 82.80 (IQR 71)

Duration of enteral nutrition (months)** 6.00 IQR 9.0)

tTG=tissue transglutaminase, IQR= interquartile
range

*Data are presented as median + standard deviation.
**Data are presented as median (min-max).

Table 2. The demographic characteristics and anthropometric parameters of groups according

to the duration of enteral nutrition

Group 1 (n=221)

Sex (f/m) 120/101
0.955
Age (yrs)* 535+3.79
0.003
Height (cm)* 101.77 £22.06
Weight (kg)** 13.30 (IQR 7.9)
BMI (kg/m?) * 1427 +1.70
0.028
tTG IgA (U/ml)** 2.00 (IQR 0.0)
0.173
Total IgA (mg/dl)** 75.00 (IQR 73.5)
Duration of enteral
nutrition (months)* 13.26 £ 8.65
<0.001

Group 2 (n=108) p

59/49

6.79+4.74

109.94 £26.57 0.003

15.35 (IQR 14.8) <0.001

1473 £2.17

2.00 (IQR 0.0)

89.00 (IQR 78.8) 0.167

1.99 +1.08

tTG=tissue transglutaminase, IQR= interquartile range

*Data are presented as median + standard deviation.
**Data are presented as median (min-max).
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Table 3. The laboratory data of patients with tTG IgA positivity

Patient no Age (year)/sex Duration of enteral
nutrition (months)

1 14.6/m 6

2 4.3/t 24

3 6.3/f 1

4 3.9f 12

5 14.0/f 12

6 7.3/m 12

7 5.1/f 12

8 7.5/m 24

9 5.3/f 1

10 7.0/m 7

11 1.2/t 6

In this study, the seroprevalence of CD in children with
malnutrition was found to be 1.99%, and it was determined
that the seroprevalence of CD in malnourished children
was higher than in healthy children. In this study, it is
recommended to petform CD serological screening,
especially in children with malnutrition, in regions such as
our country, where the prevalence of malnutrition and celiac
disease is high.

According to our knowledge, there is no study investigating
the seroprevalence of CD in malnourished Syrian refugee
children in our country. Therefore, we aimed to evaluate the
seroprevalence of CD among Syrian refugee children with
malnutrition.

Methods

The current study was conducted in Gaziantep (Turkey)
between January 2023 and December 2023. All children
aged between 1 and 18 years admitted to the Pediatric
Gastroenterology Outpatient Clinic due to malnutrition

tIG Total IgA
(U/ml) (mg/dL)
200.0 185
82.6 152
35.8 163
200.0 55
20.3 140
200.0 178
83.5 75
21.8 83
200.0 125
111.0 95
200.0 188

were included in the study. The children’s age and sex,
body weight, height as well as their underlying disease upon
admission were recorded. Children with chronic diseases
such as cystic fibrosis, renal diseases, cerebral palsy, type 1
DM, liver diseases, and malignancy were excluded from the
study. Malnourished patients who were previously diagnosed
with CD were excluded from the study. Additionally, patients
with missing serological test results for CD were also
excluded from the study. All patients were receiving enteral
nutrition at the time of admission.

A calibrated digital scale was used to measure weight and
a portable stadiometer for children was used to measure
height to the nearest 0.1 cm and 0.05 kg, respectively.
Children that are underweight have a weight-for-age that
is less than the median of the reference population by
two standard deviations (-2 SD). Also, a child is deemed
seriously underweight if their weight-for-age Z-score is
less than -3 SD. The WHO standard growth charts were
used to classify BMI and height Z scores for age and sex
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(18). If a child’s height-for-age Z score was less than -2
SD, they were considered stunted. Body mass index (BMI)
was calculated as weight divided by height squared (kg/
m?)". The population’s nutritional situation was classified
using the BMI-for-age Z-score (BAZ) into three categories:
extreme thinness, moderate thinness (with cut-points of <-3
SD), and from -3 SD to -2 SD, respectively®. In addition
to that, BAZ between -1 SD and -1.99 SD was considered
mild malnutrition, BAZ between -2 SD and -2.99 SD was
considered modereate malnutrition, and BAZ between -3
SD or greater was considered severe malnutrition®'.

Tissue transglutaminase antibody IgA test (tTG IgA) and
total IgA test were used to diagnose CD in all patients.
Tissue transglutaminase antibody IgG and anti-endomysium
antibody (EMA) IgG tests were examined in patients with
IgA deficiency. Gastroduodenoscopy was planned to be
performed in all seropositive children to diagnose CD.

However, according to the 2020 guideline of the European
Society for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN), if tTG IgA test result is 10 times
upper limit of normal and positive EMA in a second blood
sample, CD is diagnosed without an endoscopic biopsy*.
According to this guideline, we also had patients who were
diagnosed with no-biopsy approach in the current study.

Local Ethics Committee approval was obtained
(21.02.2024/04-Gaziantep City Hospital Non-Interventional
Clinical Research Ethics Committee).

Statistical analysis

“Descriptive statistics” method was used for the descriptive
parameters of frequency, percentage and mean * standard
deviation in the evaluation of the data. The “Independent-
Samples t test” was used to compare numerical variables, and
the “chi square test” was used to compare the relationship
between categorical wvariables. p<0.05 was considered
statistically significant.

Results

Between January 2023 and December 2023, 329 children and
adolescents aged between 1 and 18 years were examined. Of
the 329 patients, 179 (54.4%) were female. The mean age of
patients was 5.82 & 4.17 years. The mean height of patients
was 104.45 £ 23.90 cm and the median weight of patients
was 14.00 kg (5.7-53.5). The median IgA value was 82.80
mg/dL (1.0-315.0). The median TGA value was 2 IU/L (0.4-
200.0) (Table 1).

The patients were divided into two groups according to
the duration of enteral feeding; group 1 (enteral feeding
duration = 6 months) and group 2 (enteral feeding duration
<6 months). There were 221 patients in group 1 and 108
patients in group 2 (Table 2).

The mean enteral feeding time of patients in group 1 and
group 2 was 13.26 £ 8.65 months, and was 1.99 * 1.08
months, respectively. When both groups were compared in
terms of age, height, weight and BMI, there was a significant
difference between them (p < 0.05). When both groups were
compared in terms of tTG IgA levels, no statistical difference
was found between them, but 9 of the 11 seropositive
patients were in group 1, meaning of that the enteral feeding
duration in those patients was = 6 months.

The seroprevalence of CD was found to be 3.34% (11/329)

in children with malnutrition (Table 3). Nine of them did not
attend their endoscopy appointment. Most of the patients

could not be reached due to communication problems (the
phone number was wrong or not in the system, etc.), so we
still could not reach the majority of the patients. Therefore,
we could not make a definitive diagnosis of CD in those
patients. However, two patients were diagnosed definitively
without biopsy according to the ESPGHAN 2020 guidelines
for diagnosing CD and the patients were followed up.

Discussion

Clinical features of CD such as diarrthea, abdominal
distension, anemia, weight loss, growth retardation, and
vomiting can also be seen in children with malnutrition®*.
Thus, a CD screening should be performed on those patients.

It has been reported that malnutrition rates in children
with CD range from 10.8% to 67.3% (14-16,24-25). In a
systematic review and meta-analysis, it has been shown that
the prevalence of malnutrition (stunting) under 5 years in
refugee children was 26%?. The prevalence of chronic
malnutrition among Syrian refugees was 10.5% in Jordan?’.

In a multi-center study conducted in Turkey, the
seroprevalence of CD was determined as 1.77% in healthy
school children®. There is a limited study investigating the
seroprevalence of CD in children with malnutrition'””. In
a study conducted in Turkey, seroprevalence of CD was
determined to be 1.99% in children with malnutrition and
it was determined that seroprevalence of CD was higher in
malnoutished children than in healthy children'”.

In a study by Beniwal et al., the seroprevalence of CD was
found to be 15.38% and the prevalence of biopsy-proven
CD was 14.42% in children with severe acute malnutrition.
In this study, it was emphasized that children with severe
acute malnutrition who have abdominal pain and abdominal
distension should be evaluated for CD?.

In the current study, the seroprevalence of CD in Syrian
refugees living in Turkey was found to be 3.34% (11/329) in
children with malnutrition. 9 of the 11 seropositive patients
were in group 1, meaning of that the enteral feeding duration
in those patients was = 6 months. Nine of them did not
attend their endoscopy appointment. Most of the patients
could not be reached due to communication problems
(the phone number was wrong or not in the system, etc.),
so we still could not reach the majority of the patients.
Therefore, we could not make a definitive diagnosis of CD
in those patients. However, according to the ESPGHAN
2020 guidelines for diagnosing CD, 2 of the patients were
diagnosed with CD without a biopsy*. Scteening for CD
should be an essential part of work-up in all Syrian refugee
children with malnutrition, especially who have = 6 months
enteral feeding;

As a result, we detected higher seroprevalence of CD in
children with malnutrition compared to general population.
Beacuse CDis achronic multi-systemic disease, early detection
of CD is critical to avoiding long-term consequences such
as failure to thrive, osteopenia, infertility, and malignancy.
Therefore, screening for CD should be an essential part of
work-up in all Syrian refugee children with malnutrition. We
hereby recommend verifying the contact information of
refugee patients at the time of application.
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