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Abstract 
 
Background: The aim of this study is to evaluate the medical parameters of celiac disease cases in the 
preschool age group in terms of public health and to make recommendations to health professionals, 
policy makers and the society. 
Materials and Methods: This study was conducted between February 2017 and December 2018 in 
Şanlıurfa Education and Research Hospital, Pediatric Gastroenterology Clinic. Clinical and laboratory 
findings of preschool children diagnosed with celiac disease were retrospectively analyzed. Anamnesis, 
physical examination findings, laboratory findings, endoscopic biopsies and pathology results of pati-
ents were evaluated. 
Results: The most common presenting complaint was growth retardation (96.3%), followed by chronic 
diarrhea (32.5%) and constipation (27.5%). Height-for-age and weight-for-age values were found to be 
lower in patients with chronic diarrhea and duodenitis compared to those without (p<0.05). Patients 
with strong positive tissue transglutaminase-IgA (tTG IgA) levels had significantly higher Marsh scores 
(p<0.05). 
Conclusions: For preschool-age children, initiating the diet via early diagnosis and ensuring adherence 
to diet are the main objectives. Children adhering to the diet have a higher success in elementary 
school and a shorter adaptation period. 
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Öz 
 
Amaç: Bu çalışmanın amacı, okul öncesi yaş grubundaki çölyak hastalığı vakalarının tıbbi parametrele-
rini halk sağlığı açısından değerlendirmek ve sağlık profesyonellerine, politika yapıcılara ve topluma 
önerilerde bulunmaktır. 
Materyal ve Metod: Bu çalışma Şubat 2017-Aralık 2018 tarihleri arasında Şanlıurfa Eğitim ve Araştırma 
Hastanesi Çocuk Gastroenteroloji Kliniği'nde yapıldı. Çölyak hastalığı tanısı konan okul öncesi çocukların 
klinik ve laboratuvar bulguları geriye dönük olarak incelendi. Hastaların anamnezleri, fizik muayene 
bulguları, laboratuvar bulguları, endoskopik biyopsileri ve patoloji sonuçları değerlendirildi. 
Bulgular: En sık başvuru şikayeti gelişme geriliği (%96.3) olup, bunu kronik ishal (%32.5) ve kabızlık 
(%27.5) izlemektedir. Kronik ishali ve duodeniti olanlarda, olmayanlara göre yaşa göre boy ve yaşa göre 
ağırlık değerleri daha düşük bulunmuştur (p<0.05). Güçlü pozitif doku transglutaminaz-IgA (tTG IgA) 
düzeylerine sahip hastaların Marsh skorları anlamlı olarak daha yüksek tespit edilmiştir (p<0.05). 
Sonuç: Okul öncesi çağındaki çocuklarda erken tanı ile diyete başlanması ve diyete uyumun sağlanması 
temel hedeflerdir. Diyete bağlı kalan çocukların ilkokulda başarıları daha yüksek ve uyum süreleri daha 
kısadır. 
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Introduction 
Celiac disease develops as a result of the damage in the mu-
cosa of the small intestine after the autoimmune inflamma-
tion following the gluten intake of individuals having genetic 
susceptibility. Recovery is observed in the small intestine 
mucosa and symptoms after the gluten-free diet treatment 

(1).  
Celiac disease is a chronic disease and its prevalence is re-
ported to vary between 0.5 and 1% throughout the world 

(2). Girls are affected twice as boys are (3). Its lower preva-
lence in developing countries might be related to the limited 
use of diagnostic tests (4). However, its prevalence rapidly 
increases in the countries, where the level of consciousness 
is high and the use of scanning test (5).  
Most of the patients have minimum of 1 of Human Leu-
kocyte Antigen (HLA) DQ2/DQ8 alleles (4). It was reported 
that celiac disease is observed more frequently among those 
having celiac disease history of first-degree relatives and 
those having conditions such as immunoglobulin A (IgA) de-
ficiency, autoimmune thyroiditis, and type 1 diabetes melli-
tus (DM) (6). 
Clinical findings range in a wide spectrum from asymptoma-
tic disease to severe malnutrition and celiac attack. The 
most common (typical) symptoms among children include 
stomachache, diarrhea, flatulence, constipation, weight 
loss, and developmental retardation (7). Atypical symptoms 
are mode commonly seen among adults. Atypical symptoms 
include osteoporosis, dermatitis herpetiformis, exhaustion, 
anemia, short stature, delayed puberty, and moderately 
high level of liver enzymes (6).  
Celiac disease diagnosis has 99% sensitivity to the tissue 
transglutaminase IgA (tTG IgA) antibody level (7). Small in-
testine biopsy is still considered as the golden standard for 
the diagnosis (6). 
In the present study, anthropometric, clinical, and labora-
tory findings of pediatric cases diagnosed within 2-year pe-
riod in a tertiary healthcare facility in the Southeastern Ana-
tolian region, where celiac disease is widely seen in Turkey, 
and the pathological results of endoscopic biopsies were ret-
rospectively examined. It was aimed to offer suggestions to 
healthcare professionals, policymakers, and society regar-
ding the medical, sociological, and cultural approaches to 
celiac disease from the aspect of public health perspective, 
as well as raising awareness. 
 
Materials and Methods 
 
Study design and subjects  
In the present study having a descriptive and cross-sectional 
design, anthropometric, clinical, and laboratory findings of 
80 preschool (0-6 years of age) pediatric cases, who were 
diagnosed with celiac disease between February 2017 and 
December 2018 in Pediatric Gastroenterology Department 
of Şanlıurfa Training and Research Hospital, and the patho-
logical results of endoscopic biopsies were retrospectively  
 

 
examined. The patients, who were diagnosed with celiac di-
sease in another medical facility before and started recei-
ving diet therapy, were excluded from the study (11 pati-
ents).  
 
Data collection 
The files of cases were retrospectively examined and their 
ages, genders, clinical findings at the moment of application, 
comorbidities, laboratory results, endoscopic findings, and 
anthropometric measurement results were recorded in case 
record form. Using the body height and weight data, body 
weight and body z scores, weigh-at-age (WAA), height-at-
age (HAA), weight-for-height (WFH), and body mass index 
(BMI) values were calculated. The data obtained were analy-
zed according to the Gomez and Waterlow classifications. 
According to Gomez classification, the ones having WAA va-
lues between 90 and 110% were classified as normal, those 
having WAA values between 75 and 89% as mild malnutri-
tion, those having WAA values between 60 and 74% as mo-
derate malnutrition, and those having WAA values below 
60% as severe malnutrition. According to Waterlow classifi-
cation, those with WFH levels lower than 90% and HAA le-
vels higher than 95% were classified as acute malnutrition 
(thin), whereas the cases with WFH levels higher than 90% 
and HAA levels lower than 95% were defined as chronic mal-
nutrition (short) and those having WFH levels lower than 
90% and HAA values lower than 95% as acute malnutrition 
(thin and short) (8, 9). The tissue transglutaminase Ig A (tTG 
IgA) levels of 100 IU/ml and higher were accepted to be 
strong positivity. The endoscopic assessments and histologi-
cal findings of the cases were classified according to Marsh 
classification. 
 
Ethical Approval and Permissions 
Before the study, the ethics committee approval was obtai-
ned from Fırat University’s Non-Interventional Researches 
Ethics Committee (Date: 07.19.2018, No: 13/13) and the ne-
cessary administrative permissions were obtained from the 
Chief Physician of Şanlıurfa Training and Research Hospital. 
All the procedures were conducted in compliance with Hel-
sinki Declaration and ethical standards of our institution’s 
human experiment committee. 
 
Statistical Analysis  
The data obtained were analyzed statistically using IBM SPSS 
Statistics v.22.0 (IBM Corp.; Armonk, NY, USA) package prog-
ram. In statistical analyses, continuous variables were analy-
zed using mean ± standard deviation or median, whereas 
nominal variables were analyzed using numbers and percen-
tages. The normality of continuous variables’ distribution 
was tested using the Kolmogorov-Smirnov test, normal dist-
ribution diagrams, skewness, and kurtosis coefficients. The 
significance of difference regarding the continuous variables 
was tested using independent sample t-test, while the rela-
tionship between categorical variables was examined using 
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the Chi-Square test. The degree and direction of the relati-
onship between two numerical variables were determined 
using Pearson’s correlation analysis. Statistical significance 
was set at p<0.05. 
 
Results  
Of 80 cases involved in the present study, 43 (53.8%) were 
girls and 37 (46.2%) were boys. The mean age was found to 
be 4.1±1.5 (min: 1, max: 6) years (Table 1). Mean age of girls 
was 4.0±1.4 years and that of boys was 4.2±1.6 years. 
 
Table 1. Demographic and anthropometric characteristics of 
subjects  

Characteristics n (%) 
Gender  
     Boys 
     Girls 

 
37 (46.2) 
43 (53.8) 

Mean age ± SD (min-max) (years) 4.1 ± 1.5 (1-6) 
Mean height ± SD (cm) 98.9 ± 15.7 
Mean weight ± SD (kg) 14.5 ± 4.1 
Mean height-at-age ± SD (%) 95.7 ± 7.6 
Mean weight-at-age ± SD (%) 85.2 ± 12.7 
Weight-for-height ± SD (%) 95.4 ±10.9 
BMI ± SD (kg/m2) 14.7 ± 1.9 

SD: Standard deviation, BMI: Body mass index  
 
Among the cases, the most common complaint for applica-
tion was developmental retardation (96.3%), followed by 
chronic diarrhea (32.5%) and constipation (27.5%). As a re-
sult of the endoscopic examination, the vast majority of pa-
tients were found to have duodenitis (93.8%) and gastritis 
(68.8%) (Table 2). Two (2.5%) of cases were found to have 
Type 1 Diabetes mellitus, 1 (1.2%) case was found to have Ig 
A deficiency, 1 (1.2%) case was found to have epilepsy, 1 
(1.2%) case was found to have multiple food allergies, and 1 
(1.2%) case was found to have Pica history. 
Examining the effect of complaints at the moment of diag-
nosis on the anthropometric measurements, it was found 
that the cases with chronic diarrhea were found to have 
lower HAA levels in comparison to those having none 
(88.9±7.1 and 95.6±6.2, respectively, p=0.006). Examining 
the effect of endoscopic examination on anthropometric 
measurements, it was found that the cases with duodenitis 

had lower WAA levels in comparison to those not having 
(79.2±16.5 and 85.6±12.4, respectively, p=0.045). Given the 
laboratory findings of patients, it was determined that 11 
cases (13.8%) had anemia, 1 case (1.2%) had leukocytosis, 6 
cases (7.5%) had leukopenia, and 8 cases (10) had a high le-
vel of transaminase. 
 
Table 2. Complaints and endoscopic findings of cases  

Complaints                                                                n (%) 
     Developmental retardation 
     Chronic diarrhea 
     Constipation 
     Stomachache 
     Vomiting 
     Nausea 
     Familial history 

77 (96.3) 
26 (32.5) 
22 (27.5) 

6 (7.5) 
4 (5.0) 
2 (2.5) 
6 (7.5) 

Findings 
     Duodenitis 
     Gastritis 
     Esophagitis  
     Nodularity  
     Irregularity in duodenum  

75 (93.8) 
55 (68.8) 

4 (5.0) 
3 (3.8) 
2 (2.5) 

 
Examining the patients classified by Marsh classification, no 
relationship with age was observed. However, it was also de-
termined that the patients with strong positive tTG IgA level 
had higher Marsh scores (p<0.05) (Table 3). 
Age, height, and weight of cases were found to have a posi-
tive and significant relationship with hemoglobin (HG) and 
hematocrit (HCT) values (p<0.05). These parameters were 
found to have a negative and significant relationship with 
white blood cells (WBC), alanine aminotransferase (ALT), 
and aspartate aminotransferase (AST) levels. Besides that, 
tTG IgA was found to have negative relationships with HG, 
HTC, and red blood cell count (RBC) (Table 4). 
Examining the malnutrition grades by the Gomez classifica-
tion, it was determined that 36 (45.0%) of cases had mild 
malnutrition, 16 (20.0%) had moderate malnutrition, and 1 
(1.2%) had severe malnutrition. Considering the Waterlow 
classification, 12 (15.0%) cases were classified as acute mal-
nutrition (weak), 29 (36.25%) cases as chronic malnutrition 
(short), and 10 (12.5%) cases as chronic acute malnutrition 
(short-weak) (Table 5). 
 

 
Table 3. Distribution of Marsh classes by the age groups and strong positive tTG IgA levels of cases  

 Marsh Classification, n (%) 
Marsh 2 Marsh 3a Marsh 3b Marsh 3c 

Age groups 
     1-2 years of age  0 6 (40) 8 (53.3) 1 (6.7) 
     3-4 years of age 0 15 (46.9) 16 (50) 1 (3.1) 
     5-6 years of age 2 ( 6.1) 15 (45.5) 14 (42.4) 2  (6) 
χ2=3.669, p=0.721 
tTG IgA Level (IU/mL) 
     <100 IU/mL 1 (50.0) 1 (2.8) 1 (2.6) 0 (0.0) 
     ≥100 IU/mL 1 (50.0) 35 (97.2) 37 (97.4) 4 (100) 
     χ2=12.235, p=0.007 

tTG IgA: Tissue transglutaminase Ig A 
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Table 4. Correlation between laboratory results and ages and anthropometric measurements of cases  

 Age (years) Height (cm) Weight (kg) tTG IgA level (IU/ml) 
HG (g/dl) 0.38 (0.001)† 0.34 (0.002)† 0.39 (0.001)† -0.23 (0.039)* 
HCT (%) 0.30 (0.006)† 0.28 (0.010)† 0.32 (0.004)† -0.20 (0.072) 
RBC (106/µL) 0.01 (0.922) 0.08 (0.449) 0.09 (0.399) -0.15 (0.180) 
WBC (K/mm3) -0.12 (0.275) -0.20 (0.063) -0.20 (0.065) 0.03 (0.772) 
ALT (IU/L) -0.12 (0.254) -0.12 (0.262) -0.21 (0.060) 0.12 (0.269) 
AST (IU/L) -0.17 (0.129) -0.23 (0.039) -0.22 (0.042)* 0.05 (0.601) 
MPV (fL) 0.07 (0.503) 0.08 (0.431) 0.14 (0.215) -0.16 (0.133) 

The correlation coefficient was expressed as r (p), *p<0.05, †p<0.01, HG: Hemoglobin, HCT: Hematocrit, RBC: red blood cell count, WBC: White blood 
cell count, MPV: Mean platelet volume, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase 
 
Table 5. Classification of malnutrition among cases  

Gomez Classification WAA (%), n (%) 
     Normal 27 (33.8) 
     Mild malnutrition  36 (45.0) 
     Moderate malnutrition 16 (20.0) 
     Severe malnutrition 1 (1.2) 
Waterlow Classification HAA (%), n (%) 
                    WFH (%) >95% <95% 
                          >%90 29 (36.25) 29 (36.25) 
                          <%90 12 (15.0) 10 (12.5) 

WAA: weight-at-age, WFH: weight for height, HAA: height-at-age 
 
Discussion 
Celiac disease is more frequently seen among girls (3). Of 80 
cases involved in the present study, 53.8% were girls. In the 
previous studies carried out in Turkey, it was determined 
that the share of girls among the cases with celiac disease 
was higher (10-13). The same also applies to studies throug-
hout the world (2,14-17). 
In the present study, the most common complaint at the 
moment of application of cases diagnosed with celiac dise-
ase was developmental retardation (96.3%). Given the stu-
dies carried out on this subject in Turkey, it can be seen that 
the most prominent complaint of children having celiac di-
sease at the moment of application to polyclinic is the other 
gastrointestinal system complaints accompanying the deve-
lopmental retardation (10, 11, 13, 18-20). Examining the stu-
dies carried out on this subject outside Turkey, the most pro-
minent clinical reflections of celiac disease among the child-
ren with celiac disease were reported to be growth and de-
velopment retardations (16, 17, 21). Celiac disease must be 
taken into account for the differential diagnosis of children 
applying to the polyclinic with developmental retardation or 
found to have developmental retardation during the physi-
cal examination. Especially for preschool children, early be-
ginning diagnosis and initiating the therapy and rehabilita-
tion process after the diagnosis in the early period are very 
important for the biopsychosocial development of individu-
als.  
Chronic diarrhea, which has a predisposing effect in terms 
of development and growth in celiac disease, was found in 
32.5% of the cases involved in the present study. In previous 
studies carried out in Turkey, chronic diarrhea complaint 
was reported in 20.9-78.0% of children diagnosed with ce-
liac disease (10, 12, 13). In previous studies carried out in  

 
 
Holland (16) and Italy (17), the prevalence of chronic diarr-
hea among the children found to have celiac disease was re-
ported to be 28.6% and 16.7%, respectively. In a study car-
ried out on children with chronic diarrhea in Iran, the preva-
lence of celiac disease was reported to be 6.5% (22). Chronic 
diarrhea is one of the classical symptoms of celiac disease. 
Malnutrition may develop as a result of chronic disease in 
case of any delay in diagnosis of celiac disease (23). In the 
present study, when compared to the cases with no chronic 
diarrhea, the HAA levels of cases with chronic diarrhea were 
reported to be statistically significantly lower (p<0.05. Low 
HAA levels of cases may originate from malnutrition due to 
chronic diarrhea arising from the late diagnosis. Malnutri-
tion is a reason for death in 60.7% of children with diarrhea, 
53.2% of children with pneumonia, 44.8% of children with 
measles, and 57.3% of children with malaria worldwide (24). 
This finding indicates that diarrhea continuing for a long 
time is one of the important of malnutrition that should be 
investigated (25). 
Since the symptoms and signs of celiac disease may signifi-
cantly vary, it should be noted that patients may apply with 
constipation rather than diarrhea. Constipation is one of the 
most frequently seen symptoms among celiac patients. The 
prolongation of orocecal transition time due to a motor 
function disorder of the upper gastrointestinal system is 
thought to be the reason for constipation seen in celiac di-
sease (26). In the present study, constipation complaint was 
detected in one-third of cases diagnosed with celiac disease. 
Given the studies carried out on this subject, the prevalence 
of constipation complaint was reported to vary between 
0.0% and 21.3% (10, 12, 13, 18-20). 
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Other typical findings among celiac disease include stomac-
hache and vomiting-nausea. Among the cases involved in 
the present study, the prevalence of stomachache and vo-
miting-nausea was found to be 7.5%. In a previous study 
examining the clinical presentation of celiac disease, it was 
reported that 12.8% of cases applied to the polyclinic for 
stomachache and 1.4% for vomiting-nausea at the moment 
of diagnosis (12). In case of a clinical presentation coursing 
with complaints such as loss of appetite, stomachache, and 
vomiting-nausea, loss of weight, developmental retarda-
tion, or severe malnutrition may develop as a result of any 
delay in diagnosis especially for breastfeeding children or 
toddlers.    
Genetic susceptibility is of significant importance in the eti-
opathogenesis of celiac disease and its prevalence among 
first-degree relatives is approx. 10% (27). In the present 
study, celiac-positive familial history was found 6 of 80 cases 
(7.5%). In the previous studies carried out in different pro-
vinces and different samples in Turkey, the same parameter 
was reported to vary between 3.4% and 6.4% (10, 12, 28). In 
a study carried out in Italy (29), the prevalence of celiac di-
sease among the first-degree relatives of children having ce-
liac disease was reported to be 9.5%. In a study carried out 
by Farre et al. (30) in Spain, the rate of celiac disease among 
the cases having a positive familial history of celiac was re-
ported to be 5.5%. This rate was reported to be 4.8% by Al-
meida et al. (31) for Brazil, 11.0% by Rubio-Tapia et al. (32) 
for the USA, and 7.7% by Dehbozorgi et al. (33) for Iran. Es-
pecially for the cases thought to have celiac disease, consi-
dering the familial history of celiac may facilitate the deci-
sion-making process in terms of early diagnosis. 
Celiac disease may co-exist with other autoimmune dişe 
ases. In a clinical research carried out on the children having 
Type-1 diabetes mellitus, Down syndrome, autoimmune 
thyroid disease, Turner syndrome, selective Ig A deficiency, 
or autoimmune liver disease, even if they are found to be 
asymptomatic in clinical examinations, they should be 
examined by considering that they have a higher risk of ce-
liac disease in comparison to the healthy population (34). 
Regarding this subject, Type-1 diabetes mellitus was found 
in 2 (2.5%) of cases and IgA was found in 1 case (1.2%) from 
their previous medical records and the examinations inves-
tigating the celiac disease were expanded. 
Malnutrition is one of the most important complications of 
celiac disease leading to mortality and morbidity. In a previ-
ous study carried out on this subject, preschool children di-
agnosed with celiac disease were classified using the classi-
fication of Gomez, and 45.0% were found to have mild mal-
nutrition, 20.0% were found to have moderate malnutrition, 
and 1.2% of cases were found to have severe malnutrition. 
Using the Waterlow classification, 15.0% of cases were fo-
und to have acute malnutrition, 36.3% were found to have 
chronic malnutrition, and 12.5% were found to have chronic 
acute malnutrition. Regardless of all the indicators, the nut-
ritional statuses of these pediatric cases with continuing bi-
ological, psychological, and sociological development show 

a negative presentation at the moment of diagnosis. Given 
the previous studies carried out on this subject in İzmir, 
Soylu et al. (11) reported that 68.0% of children diagnosed 
with celiac disease were thin and 76.0% were found to be 
short. Emiroğlu et al. (19), in their mono-center study car-
ried out on children diagnosed with celiac disease in Konya 
province, reported 35.0% of cases to have mild malnutrition, 
20.0% to have moderate malnutrition, and 3.8% to have se-
vere malnutrition. In another study carried out in India (35), 
severe acute malnutrition was reported in 14.4% of children 
having celiac disease. In a study carried out by Setavand et 
al. (36) in Iran, authors reported malnutrition in 28.8% of 
children diagnosed with celiac disease. Nutritional statuses 
of children, who were diagnosed with celiac disease, at the 
moment of diagnosis and during the follow-up period are 
not at the desired level. Low level of health literacy, socioe-
conomic variables, difficulties in access to healthcare servi-
ces, cultural approaches related with geographical differen-
ces, and other environmental factors may be the main fac-
tors explaining this condition. 
In celiac disease, the prevalence of iron deficiency increases 
and this condition is in correlation with the severity of da-
mage in the intestinal mucosa (37). The prevalence and se-
verity of malnutrition increase with increasing severity of 
damage in intestinal mucosa. Examining this subject, a posi-
tive and significant relationship was found between age, he-
ight, and weight of cases and hemoglobin and hematocrit 
levels (p<0.05). Moreover, it was reported that there was a 
positive correlation between the severity of damage in in-
testinal mucosa and the level of serum tTG IgA (38). In this 
study, it was found that the patients having strong positive 
tTG IgA levels had significantly higher Marsh scores (p<0.05).  
During the endoscopic examinations in the present study, 
93.8% of cases were found to have duodenitis. Examining 
the effect of endoscopic examination on the anthropomet-
ric measurements, WAA levels of cases with duodenitis were 
found to be lower in comparison to those having no duode-
nitis. The deterioration in absorbance surfaces due to the 
damage in intestinal mucosa and the consequent chronic di-
arrhea are the main reasons of this condition (39). 
In conclusion, among the cases involved in the present 
study, the most common complaint for applying to the clinic 
was found to be developmental retardation and they were 
found to have poor nutritional status at the moment of di-
agnosis. The laboratory findings also support this situation. 
Endoscopic and pathologic results confirm the damage in in-
testinal surfaces, where an important level of absorption oc-
curs. Celiac disease is an important public health problem 
and its only treatment is the gluten-free diet. Celiac disease 
requires a life-long diet; diet therapy can prevent the growth 
and development retardation, malnutrition, and bone disor-
ders that may develop due to the celiac disease. Especially 
for the children in this age group, the main objective is, 
thanks to the early diagnosis, to initiate the diet and ensure 
adherence to diet. For preschool children, adherence to the 
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diet should be ensured and this adherence should be main-
tained throughout life. The children adhering to the diet had 
a higher level of academic achievement and a shorter adap-
tation time in elementary school. Moreover, it is also neces-
sary for a healthier future. For human, a bio-psychosocial 
creature, maintaining a complete wellness depends on the 
achievements gained in this period.  
The fact that the patients diagnosed with celiac disease in 
the preschool age group could not be evaluated in a multi-
center manner and considering socioeconomic-sociocultu-
ral variables was considered as a limitation of the study. 
 
Ethical Approval: The ethics committee approval was obtained 
from Fırat University’s Non-Interventional Researches Ethics Com-
mittee (Date: 07.19.2018, No: 13/13). 
Author Contributions:  
Concept: U.A., U.D. 
Literature Review: U.A., U.D. 
Design : U.A., U.D. 
Data acquisition: U.A., U.D. 
Analysis and interpretation: U.A., U.D. 
Writing manuscript: U.A., U.D. 
Critical revision of manuscript: U.A., U.D. 
Conflict of Interest: The authors declare no conflict of interest.. 
Financial Disclosure: This study was not financially supported by 
any funding. 
 

References 
1. Tronone R, Auricchio R. Ceilac Disease. In Wyllie R, Hyams JS, 

Kay M. Pediatric Gastrointestinal and Liver Disease 6th ed. 
Elsevier, Philadelphia: 2021;356-365. 

2. Gujral N, Freeman HJ, Thomson AB. Celiac disease: preva-
lence, diagnosis, pathogenesis and treatment. World J Gast-
roenterol 2012; 18: 6036. https:// 
doi:10.3748/wjg.v18.i42.6036 

3. Lanzini A, Villanacci V, Apillan N, Lanzarotto F, Pirali F, Amato 
M., et al. Epidemiological, clinical, and histopathologic cha-
racteristics of celiac disease: results of a case-finding popu-
lation-based program in an Itailian community. Scand J Gast-
roenterol 2005; 40: 950. https:// doi: 
10.1080/00365520510023107 

4. Cataldo F, Montalto G. Celiac disease in the developing co-
untries: a new and challenging public health problem. World 
J Gastroenterol 2007; 13: 2153. https:// doi: 
10.3748/wjg.v13.i15.2153 

5. Branski D, Fasano A, Troncone R. Latest developments in the 
pathogenesis and treatment of celiac disease. J Pediatr 
2006; 149: 295-300. https:// doi: 
10.1016/j.jpeds.2006.06.003. 

6. Hill ID, Dirks MH, Liptak GS, Colletti RB, Fasano A, Guandalini 
S, Hoffenberg EJ, Horvath K, Murray JA, Pivor M, Seidman 
EG; North American Society for Pediatric Gastroenterology, 
Hepatology and Nutrition. Guideline for the diagnosis and 
treatment of celiac disease in children: recommendations of 
the North American Society for Pediatric Gastroenterology, 
Hepatology and Nutrition. J Pediatr Gastroenterol Nutr 
2005; 40: 1-19. https:// doi: 10.1097/00005176-200501000-
00001. 

7. Rewers M. Epidemiology of celiac disease: what are the pre-

valence, incidence, and progression of celiac disease? Gast-
roenterology 2005; 128: 47-51. https:// doi: 
10.1053/j.gastro.2005.02.030 

8. Gómez F, Ramos Galvan R, Frenk S, Cravioto Muñoz J, Chávez 
R, Vázquez J. Mortality in second and third degree malnutri-
tion. 1956. Bull World Health Organ 2000; 78: 1275−1280. 

9. Waterlow JC. Classification and definition of proteincalorie 
malnutrition. Br Med J 1972; 3: 566−569. https:// doi: 
10.1136/bmj.3.5826.566 

10. Balamtekin N, Uslu N, Baysoy G, Usta Y, Demir H, Saltik-Te-
mizel IN, et al. The presentation of celiac disease in 220 Tur-
kish children. Turk J Pediatr 2010; 52: 239-244. 

11. Bekem Soylu Ö, Ecevit ÖÇ. Clinical evaluation of cases fol-
lowed-up for celiac disease. İzmir Dr. Behçet Uz Çocuk Hast 
Dergisi 2013; 3: 38-43. https:// doi:10.5222/buchd.2013.038 

12. Güven B, Sağ E, Çakır M. Is Clinical Spectrum Of Celiac Dise-
ase Changing In Children?. Turkiye Klinikleri Journal of Pedi-
atrics. 2020; 29(3):133-138. https:// doi:10.5336/pedi-
atr.2019-73141 

13. Akay-Hacı İ, Kuyum P, Çakar S, Işık İ, Arslan N. Presenting 
symptoms of pediatric patients with celiac disease. Abant 
Medical Journal 2015; 4: 146-150. https:// doi: 
10.5505/abantmedj.2015.96977 

14. Green PH, Cellier C. Celiac disease. N Engl J Med 2007; 357: 
1731-1743. https:// doi: 10.1056/NEJMra071600 

15. Roma E, Panayiotou J, Karantana H. Changing pattern in the 
clinical presentation of pediatric celiac disease: a 30-year 
study. Digestion 2009; 80: 185-191. 
https://doi.org/10.1159/000227275 

16. Van Kalleveen MW, de Meij T, Plötz FB. Clinical spectrum of 
paediatric coeliac disease: a 10-year single-centre expe-
rience. Eur J Pediatr. 2018; 177(4): 593-602. https://doi: 
10.1007/s00431-018-3103-4. 

17. Fortunato F, Martinelli D, Cozza V, Ciavarella P, Valente A, 
Cazzato T, et al. Italian family paediatricians' approach and 
management of celiac disease: a cross-sectional study in 
Puglia Region, 2012. BMC Gastroenterol. 2014 20; 14:38. 
https://doi: 10.1186/1471-230X-14-38.  

18. Basturk A, Yilmaz A, Artan R. Retrospective evaluation of our 
pediatric patients with celiac disease. Uludağ Üniversitesi 
Tıp Fakültesi Dergisi 2016; 42: 79-82. 

19. Emiroğlu HH, Emiroğlu M, Akbulut H, Eryılmaz A, Bayram RO, 
Yüksel A, et al. Clinical characteristics in children with celiac 
disease: a single center results. J Contemp Med 2017; 7: 333-
339. https://doi.org/10.16899/gopctd.358797 

20. Sevinç E, Sevinç N, Sezgin GC, Arslan D. Clinical evaluation of 
children with celiac disease. Akademik Gastroenteroloji Der-
gisi 2015; 14: 1-4. https://doi.org/10.17941/agd.619639 

21. van Rijn JC, Grote FK, Oostdijk W, Wit JM. Short stature and 
the probability of coeliac disease, in the absence of gastro-
intestinal symptoms. Arch Dis Child 2004; 89: 882-883. 
https:// doi: 10.1136/adc.2004.057851 

22. Imanzadeh F, Sayyari AA, Yaghoobi M, Akbari MR, Shafagh 
H, Farsar AR. Celiac Disease in Children with Diarrhea Is 
More Frequent than Previously Suspected, Journal of Pedi-
atric Gastroenterology and Nutrition. 2005; 40(3): 309-311. 
https://doi: 10.1097/01.MPG.0000154012.10420.08. 

23. Hill ID. Management of Celiac Disease in Children. Waltham, 
MA: UpToDate; 2007. 

24. Grover Z, Ee LC. Protein energy malnutrition. Pediatric Cli-
nics of North America. 2009; 56(5): 1055–1068. https://doi: 
10.1016/j.pcl.2009.07.001. 



Acar and Deveci                                                                                                                        Celiac Disease in Preschool Children 

   Harran Üniversitesi Tıp Fakültesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(2):333-339.                                             
   DOI: 10.35440/hutfd.1323082     

339 

 

 

25. Brown KH. Diarrhea and malnutrition. The Journal of Nutri-
tion 2003; 133(1): 328S-32S. 
https://doi.org/10.1093/jn/133.1.328S. 

26. Cucchiara S, Bassotti G, Castellucci G, Minella R, Betti C, Fu-
saro C, et al. Upper gastrointestinal motor abnormalities in 
children with active celiac disease. J Pediatr Gastroenterol 
Nutr. 1995; 21(4): 435–442. https:// doi: 
10.1097/00005176-199511000-00011 

27. Guandalini S, Discepolo V. Celiac Disease. In: Guandalini S, 
Dhawan A, Branski D, editors. Textbook of Pediatric Gastro-
enterology, Hepatology and Nutrition. 1st ed. Switzerland: 
Springer; 2016:453-470. 

28. Doğan Y, Yildirmaz S, Ozercan IH. Prevalence of celiac dise-
ase among first-degree relatives of patients with celiac dise-
ase. J Pediatr Gastroenterol Nutr 2012; 55: 205-208. https:// 
doi: 10.1097/MPG.0b013e318249378c 

29. Bonamico M, Ferri M, Mariani P, Nenna R, Thanasi E, Luparia 
RPL, et al. Serologic and genetic markers of celiac disease: a 
sequential study in the screening of first-degree relatives. J 
Pediatr Gastroenterol Nutr, 2006;42:150-154. https:// doi: 
10.1097/01.mpg.0000189337.08139.83 

30. Farre C, Humbert P, Vilar P, Varea V, Aldeguer X, Carnicer J, 
et al. Serological markers and HLA-DQ2 haplotype among 
first-degree relatives of celiac patients. Dig Dis Sci 1999; 44: 
2344-2349. https:// doi: 10.1023/a:1026685527228 

31. Almeida PL, Gandolfi L, Modelli IC, Martins Rde C, Almeida 
RC, Pratesi R. Prevalence of celiac disease among first deg-
ree relatives of Brazilian celiac patients. Arq Gastroenterol. 
2008; 45(1): 69-72. https://doi: 10.1590/s0004-
28032008000100013. 

32. Rubio-Tapia A, Van Dyke CT, Lahr BD, Zinsmeister AR, El-Yo-
ussef M, Moore SB, et al. Predictors of family risk for celiac 
disease: a population-based study. Clin Gastroenterol Hepa-
tol. 2008; 6(9): 983-987. https://doi: 
10.1016/j.cgh.2008.04.008. 

33. Dehbozorgi M, Honar N, Ekramzadeh M, Saki F. Clinical ma-
nifestations and associated disorders in children with celiac 
disease in southern Iran. BMC Pediatr. 2020; 20(1): 256. 
https://doi: 10.1186/s12887-020-02162-1. 

34. Husby S, Koletzko S, Korponay-Szabo IR, Mearin ML, Phillips 
A, Shamir R, et al. European Society for Pediatric Gastroen-
terology, Hepatology, and Nutrition guidelines for the diag-
nosis of coeliac disease. J Pediatr Gastroenterol Nutr 2012; 
54(2): 136–160. https:// doi: 
10.1097/MPG.0b013e31821a23d0 

35. Beniwal N, Ameta G, Chahar CK. Celiac Disease in Children 
with Severe Acute Malnutrition (SAM): A Hospital Based 
Study. Indian J Pediatr. 2017; 84(5): 339-343. https://doi: 
10.1007/s12098-017-2300-x. 

36. Setavand, Z., Ekramzadeh, M. & Honar, N. Evaluation of mal-
nutrition status and clinical indications in children with celiac 
disease: a cross-sectional study. BMC Pediatr 2021; 21: 147. 
https://doi.org/10.1186/s12887-021-02621-3. 

37. Repo M, Linfors K, Mäki M, Huhtala H, Laurila K,  Lähdeaho 
ML, et al. Anemia and iron deficiency in children with poten-
tial celiac disease. J Pediatr Gastroenterol Nutr 2017; 64: 56. 
https:// doi: 10.1097/MPG.0000000000001234 

38. Dahlbom I, Korponay-Szabo IR, Kovacs JB, Szalai Z, Mäki M, 
Hansson T. Prediction of clinical and mucosal severity of co-
eliac disease and dermatitis herpetiformis by quantification 
of IgA/IgG serum antibodies to tissue transglutaminase. J Pe-
diatr Gastroenterol Nutr 2010; 50: 140–146. https:// doi: 

10.1097/MPG.0b013e3181a81384 
39. Bhatnagar S, Gupta SD, Mathur M, Phillips AD, Kumar R, 

Knutton S, et al. Celiac disease with mild to moderate histo-
logic changes is a common cause of chronic diarrhea in In-
dian children. J Pediatr Gastroenterol Nutr 2005; 41: 204–
209. htttps:// doi: 10.1097/01.mpg.0000172261.24115.29 


