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ABSTRACT
Objective: Celiac disease is an autoimmune enteropathy that primarily affects the small intestine. Celiac disease occurs with 
the ingestion of foods containing gluten and is characterized by malabsorption in individuals with a genetic predisposition. 
This study aimed to review the clinical, laboratory, radiological, and pathological findings of pediatric celiac patients who were 
followed in our clinic and to compare the data with previous reports in the literature.
Methods: A total of 509 patients who were diagnosed with celiac disease in the Pediatric Gastroenterology Clinic between 
2010 and 2013 were included in this study. Medical records of the patients were reviewed retrospectively to collect their demo-
graphic characteristics, anthropometric and bone mineral density measurements, laboratory results, radiological imaging, 
endoscopic examinations, and pathology reports of the biopsy materials.
Results: Of the 509 patients enrolled in the study, 290 (57%) were females and 219 (43%) males. Among these patients, 441 
(86.6%) presented with typical symptoms and 68 (13.4%) presented with atypical symptoms. A total of 479 (94.1%) patients 
were compliant with the gluten-free diet, whereas 30 (5.9%) patients were not. The chief complaint was growth retardation 
in the patient groups aged 61 to 144 months (44.6%) and >145 months (59%) and diarrhea (26.1%) in the patient group aged 
0-60 months. In all patients, the most common physical examination findings at the time of presentation were normal (57.4%), 
and the most common comorbidities were iron deficiency anemia (35%) and osteoporosis (33%). While Marsh-Oberhuber stage 
3c (52.5%) was most common in patients aged 0-60 months, Marsh-Oberhuber stage 3b was most common in patients aged
61-144 months and patients aged >145 months (51.9% and 63.8%, respectively).
Conclusions: Although growth and developmental retardation and chronic diarrhea are cautionary for celiac disease, patients 
may also present with extra-gastrointestinal (atypical) findings. The mainstay of celiac disease treatment is strict compliance
with a gluten-free diet. Reviewing a relatively large number of cases, this study sheds some light on the current status of pedi-
atric celiac disease patients in the southeastern part of Turkey. 
Keywords: Celiac disease, child, Marsh

INTRODUCTION
Celiac disease (CD) is an autoimmune disease that results in dam-
age to the intestinal mucosa and malabsorption after a series of 
immunological processes triggered by gluten intake in individu-
als susceptible to the gluten content in cereals such as wheat, 
barley, and oat. In addition to environmental factors such as 
gluten, immunological and genetic factors also play a role in the 
pathogenesis of CD. In this disease, there is a permanent intoler-
ance to gluten, which continues for a lifetime.

According to screening studies, the prevalence of CD is increas-
ing all over the world. Apart from the genetic background of a 
population, other factors are also responsible for the develop-
ment of the disease. The global prevalence of CD has been 

estimated as 0.05-0.1%.1 In Turkey, the prevalence of CD was 
found to be 0.9% in a study conducted in 1000 healthy children 
aged 2-18 years and 0.47% in another study conducted in 20 
190 healthy children in the 7-18 age group.2,3

Clinical findings in CD patients include malabsorption due to 
damage to the intestinal mucosa and consequently growth and 
developmental retardation, diarrhea, abdominal distension, and 
fatty stools. In recent years, the frequency of occurrence of the 
non-classical findings, also called atypical or extra-gastrointes-
tinal system findings, has increased.4 These non-classical find-
ings include short stature, delayed puberty, treatment-resistant 
iron deficiency anemia, aphthous stomatitis, elevated serum 
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transaminases, arthritis, alopecia, dental enamel disorders, gas-
troesophageal reflux, and constipation.5

Studies reviewing the data on CD in large case series of Turkish 
children are limited. This study aimed to retrospectively evaluate 
509 patients diagnosed with CD in Pediatric Gastroenterology 
Outpatient Clinic and compare them with available data in the 
literature.

METHODS
For this study, 509 patients who presented to the Pediatric 
Gastroenterology Clinic between 2010 and 2013 and were 
diagnosed with CD were reviewed retrospectively. The local 
ethics committee approved the study protocol which was imple-
mented in accordance with the principles established in the 
Declaration of Helsinki Ethics committee approval was received 
for this study from the ethics committee of Gaziantep University 
(Date: November 5, 2013, Decision no: 373). All patients were 
diagnosed with CD as per the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (ESPGHAN) crite-
ria.6 The medical files of the patients were reviewed to record 
demographic data (age, sex), anthropometric measurements, 
clinical findings at the time of presentation, dietary compliance, 
medical history, family history of CD, physical examination find-
ings, bone mineral density dual-energy x-ray absorptiometry 
(DEXA) measurements, laboratory results, pathology reports 
of the endoscopic examination and duodenal biopsy material, 
and follow-up findings in the case forms. The most common 
presenting complaints of the patients and current medical con-
ditions were recorded. If any patient had multiple problems 
that could be associated with CD, those were also recorded as 
separate items. Patients with gastrointestinal symptoms such as 
chronic diarrhea and abdominal distension were considered as 
having typical CD, while those with additional extra-intestinal 
symptoms such as isolated short stature, headache, weakness, 
and pallor were considered as having atypical CD. The patients 
were divided into 3 age groups: 6-60 months, 61-144 months, 
and over 145 months. A DEXA Z-score between −1 and −2.5 SD 
was categorized as osteopenia, and Z-score of >−2.5 SD was cat-
egorized as osteoporosis. All patients underwent small intestine 
biopsy for definitive diagnosis, and histopathological evaluation 
was done according to Marsh criteria.

Statistical Analysis
The Kolmogorov–Smirnov test was used to check the good-
ness-of-fit of continuous variables to normal distribution. The 
Student’s t-test was used to compare 2 independent groups of 
variables with normal distribution, and the Mann–Whitney U test 
was used for variables with non-normal distribution. For the com-
parison of more than 2 independent groups, Kruskal–Wallis test 
and Dunn’s multiple comparison tests were used. The correlation 
between categorical variables was tested using the chi-square 
analysis, and the correlation between continuous variables was 
tested using Spearman’s correlation analysis. Frequency, per-
centage, and mean ± standard deviation were used as descrip-
tive statistics. The Statistical Package for the Social Sciences for 
Windows, version 11.5 (IBM Inc, Chicago, IL, USA) was used for 
statistical analysis, and a P value of < .05 was considered statisti-
cally significant.

RESULTS
A total of 509 patients diagnosed with CD were included in the 
study, of which 290 (57%) were females and 219 (43%) were 
males. The mean age of the patients was 129.4 ± 49.3 months, 
the mean age at onset of complaints was 76.5 ± 43.2 months, 
and the mean age at onset of gluten-free diet was 93.8 ± 46.7 
months. The mean body weight of the patients was 19.4 ± 8.7 kg, 
the mean height was 111.1 ± 21.6 cm, and the mean body mass 
index was 15.0 ± 2.0 kg/m2. Delayed bone age was detected in 
28.3% of the patients. The mean tissue transglutaminase (tTG) 
value of the patients at baseline was 354.6 ± 71.1 IU/mL. Other 
laboratory parameters are presented in Table 1.

Of the patients, 441 (86.6%) presented with typical symptoms 
and 68 (13.4%) patients presented with atypical symptoms. 
Typical symptoms at presentation were also most common 
among the age groups. Of the patients, 479 (94.1%) were com-
pliant with the gluten-free diet, whereas 30 (5.9%) patients were 
not (Table 2). 

Table 3 shows presenting complaints, physical examination find-
ings, and comorbid conditions of the patients and their distribu-
tion by age groups. Growth retardation was the most common 
presenting complaint in all patients (47.5%). Among age groups, 
the most common presenting complaint was growth retardation 
(44.6% and 59%) in the patient groups aged 61-144 months and 
>145 months, while it was diarrhea (26.1%) in the patient group 
aged 0-60 months. The number of patients screened due to hav-
ing a sibling with CD and diagnosed with CD was 46 (9%). In all 
patients, the most common physical examination findings at the 
time of presentation were normal (57.4%), whereas pallor was 
the most common (21.4%) pathological physical examination 
finding. Pallor was also the most common pathological physi-
cal examination finding in the age groups of 0-60 months and 
61-144 months (44.3% vs. 18.1%, respectively). Fatigue (21.8%) 
was the most common pathological physical examination find-
ing in children over 145 months. Iron deficiency anemia (35%) 
and osteoporosis (33%) were the most common comorbidities. 
While the most common comorbidity disease was anemia in the 
patient groups aged 0-60 months and 61-144 months (67.2% vs. 
33.1%, respectively), it was osteoporosis (51.1%) in the group 

Main Points

• This study aimed to present the clinical and demographic 
features of pediatric patients with celiac disease (CD) fol-
lowed at our center. 

• Determining the risk factors for CD may be useful in the 
early diagnosis, prognosis, and treatment of the disease.

• In our study, patients were divided into age groups, and 
age groups were evaluated among themselves. 

• The frequency of atypical CD increased over time; there-
fore, patients presenting with extra-intestinal symptoms as 
well as asymptomatic patients with risk factors should be 
screened for CD.
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aged over 145 months. Considering the distribution of comor-
bidities by sex, osteopenia was more common in girls, whereas 
type 1 diabetes mellitus (DM) was more common in boys. In 
addition, iron deficiency anemia was more common in patients 
who did not adhere to the diet.

Endoscopic findings of the patients showed that 448 (88%) had 
duodenitis, 118 (23.2%) had endoscopic gastritis, 53 (10.4%) had 
esophagitis Grade A, 26 (5.1%) had endoscopic nodular gastritis, 
13 (2.6%) had esophagitis Grade B, 9 (1.8%) had cardio-esoph-
ageal sphincter failure, and 5 (1%) had bile reflux. Pathology 
reports of small intestine biopsies were most commonly con-
sistent with Marsh stage 3b (55.4%). Among age groups, Marsh 
stage 3c (52.5%) was observed most commonly in patients 
aged 0-60 months, while Marsh stage 3b was most prevalent in 
61-144 months and over 145 months (51.9% vs. 63.8%, respec-
tively). A statistically significant association was found between 
Marsh-Oberhuber stage and dietary compliance of the patients 
(P = .031). Marsh stage 3b (56.8%) was most common in patients 
with dietary compliance, while Marsh stage 3c (50%) was most 
common in patients without dietary compliance.

DISCUSSION
Celiac disease is an autoimmune enteropathy that occurs in 
individuals with genetic predisposition as a result of eating 
foods containing gluten. The ESPGHAN guidelines are taken into 
account in the diagnosis of CD.6 Diagnosis is made on the basis 
of serology testing and small intestine biopsy. Although the 
symptoms of CD may occur and the diagnosis may be made at 
any age, studies have shown that the prevalence of CD increases 
with age.7 In the current study, the age of onset of complaints 
was 76.5 months; however, the age of onset of gluten-free diet 
was 93.8 months.

Celiac disease is among the leading causes of chronic diarrhea, 
especially in childhood. Classical CD symptoms include diarrhea, 
weight loss, and growth retardation. The most common extra-
intestinal findings are iron deficiency anemia and metabolic 
bone disease. Other extra-intestinal findings include infertility, 
dermatitis herpetiformis, myocarditis, dilated cardiomyopa-
thy, idiopathic pulmonary hemosiderosis, immunoglobulin A 
(IgA) nephropathy, neurological and psychiatric diseases such as 
depression and peripheral neuropathy due to vitamin deficiency, 
anemia due to iron, folate, and vitamin B12 deficiency, autoim-
mune diseases such as type 1 DM and autoimmune thyroiditis.8-10

In many published studies, the presenting complaints vary 
widely. In the current study, the most common presenting com-
plaint was growth retardation in all patients, followed by abdom-
inal pain. In a multi-center study, diarrhea was found to be the 
most common complaint at a rate of 51%.11 In a study on 87 CD 
cases identified between 2000 and 2007, diarrhea was the most 
common complaint (96.3%) at the time of admission.12 In a study 
by Kondolot  et  al13 distributing the complaints of the patients 

Table 1. Demographics and Laboratory Findings of the Cases

Parameters
All Patients 

(n = 509)

Sex, female, n (%) 290 (57%)

Age (months) 129.4 ± 49.3

Age of onset of complaint (months) 76.5 ± 43.2

Age of onset of gluten-free diet (months) 93.8 ± 46.7

Weight (kg) 19.4 ± 8.7

Height (cm) 111.1 ± 21.6

BMI (kg/m2) 15.0 ± 2.0

Delayed bone age, n (%) 144 (28.3)

Laboratory parameters

Hemoglobin (g/dL) 12.3 ± 1.6

Platelet count (×10³/µL) 312 ± 95

White blood cell count (×103/mL) 7.5 ± 2.3

Iron (µg/dL) 62.1 ± 37.4

Iron binding capacity (µg/dL) 332 ± 82.1

Ferritin (ng/mL) 24.2 ± 29.8

AST (U/L) 32 ± 21.3

ALT (U/L) 21.9 ± 18.7

Albumin (mg/dL) 4.4 ± 0.4

Calcium (mg/dL) 9.6 ± 0.5

Phosphorus (mg/dL) 4.7 ± 0.7

Vitamin D (IU) 21.7 ± 9.6

Vitamin B12 (pg/mL) 370.7 ± 160.8

Folic acid (ng/mL) 9.2 ± 3.7

Initial tissue transglutaminase (IU/mL) 354.6 ± 71.1

BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine 
aminotransferase.

Table 2. Dietary Compliance and Distribution of Typical–Atypical Celiac Disease Symptoms by Sex

All Patients Female Male P

Dietary compliance Yes, n (%) 479 (94.1) 276 (95.2) 203 (92.7) .24

No, n (%) 30 (5.9) 14 (4.8) 16 (7.3)

Typical symptom Yes, n (%) 441 (86.6) 253 (87.2) 188 (85.8) .647

No, n (%) 68 (13.4) 37 (12.8) 31 (14.2)
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by their ages, the complaint of diarrhea was found to decrease 
with age, and growth retardation was the most common pre-
senting complaint in patients aged over 12 years. The present-
ing complaints in our study are comparable to those previously 
reported in the literature. Among age groups in our study, the 
most common presenting complaint was growth retardation in 
the patient groups aged 61-144 months and over 145 months, 
while it was diarrhea in the patient group aged 0-60 months. The 
number of patients who were screened due to having a sibling 
with CD and found to have CD was 46 (9%). In a study conducted 
by Telega et al.4 more than half of the patients over the age of 
7 years presented and were diagnosed with this form of the dis-
ease known as the atypical presentation. Balamtekin et al14 inves-
tigated the frequency of symptoms in 220 patients with CD 
and found that 129 (58.6%) had gastrointestinal symptoms, 76 
(34.6%) had extra-gastrointestinal symptoms, and 15 (6.8%) 

had silent symptoms. In our study, patients with atypical symp-
toms were older, with a higher mean age of onset of complaints, 
and a higher mean age of onset of a gluten-free diet compared 
to those with typical symptoms, which is in line with the data 
reported by Telega et al.4 This finding suggests that the disease 
should be detected before the growth of the patient is adversely 
affected, and site-specific screening should be performed for 
this purpose. Early diagnosis and treatment are important for 
preventing growth and developmental retardation, osteopo-
rosis, autoimmune diseases, and intestinal lymphoma that may 
develop in these patients.15

The hematologic system is an important system that is also 
affected in CD as with many diseases. Anemia is the most com-
mon hematological abnormality in the CD, with a prevalence at 
diagnosis varying between 12% and 69%, and may even be the 

Table 3. Presenting Complaints, Examination Findings, and Comorbidities by Age Group of the Cases

Parameters
All Patients 

(n = 509)
0-60 months 

(n = 61)
61-144 months 

(n = 260)
>145 months 

(n = 188) P

Presenting complaint

Growth retardation, n (%) 242 (47.5) 15 (24.6) 116 (44.6) 111 (59) .001

Abdominal pain, n (%) 178 (35.0) 13 (21.3) 93 (35.8) 72 (38.3) .05

Diarrhea, n (%) 133 (26.1) 34 (55.7) 64 (24.6) 35 (18.6) .001

Abdominal distension, n (%) 119 (23.4) 32 (52.5) 70 (26.9) 17 (9) .001

Loss of appetite, n (%) 56 (11) 9 (14.8) 31 (11.9) 16 (8.5) .318

Sibling screening, n (%) 46 (9.0) 4 (6.6) 23 (8.8) 19 (10.1) .694

Vomiting, n (%) 36 (7.1) 8 (13.1) 17 (6.5) 11 (5.9) .14

Constipation, n (%) 26 (5.1) 3 (4.9) 14 (5.4) 9 (4.8) .958

Other, n (%) 81 (15.9) 3 (4.9) 29 (11.1) 49 (65.9)

Physical examination findings

Normal physical examination, n (%) 292 (57.4) 19 (31.1) 160 (61.5) 113 (60.1) .001

Pallor, n (%) 109 (21.4) 27 (44.3) 47 (18.1) 35 (18.6) .001

Weakness, n (%) 97 (19.1) 17 (27.9) 39 (15) 41 (21.8) .034

Abdominal distension, n (%) 82 (16.1) 24 (39.3) 41 (15.8) 17 (9) .001

Other, n (%) 83 (16.5) 8 (13) 40 (15.5) 35 (18.5)

Comorbidities

Iron deficiency anemia, n (%) 178 (35) 41 (67.2) 86 (33.1) 51 (27.1) .001

Osteoporosis, n (%) 168 (33) 5 (8.2) 67 (25.8) 96 (51.1) .001

Osteopenia, n (%) 93 (18.3) 13 (21.3) 53 (20.4) 27 (14.4) .214

Diabetes mellitus, n (%) 16 (3.1) - 8 (3.1) 8 (4.3) .253

Epilepsy, n (%) 13 (2.6) 3 (4.9) 9 (3.5) 1 (0.5) .07

Gastroesophageal reflux, n (%) 10 (2) - 5 (1.9) 5 (2.7) .241

Other, n (%) 134 (14.5) 12 (16.4) 52 (19.8) 70 (26.3)
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first clinical manifestation of subclinical/silent CD.16 Consistent 
with previous reports, iron deficiency anemia was the most com-
mon comorbidity in our study. Guidelines recommend screen-
ing for CD with serological testing in patients presenting with 
iron deficiency anemia. Bone and skeletal systems may also be 
involved in CD. Due to mucosal damage in the proximal small 
intestine, calcium absorption is impaired and serum calcium 
concentration decreases. Zanchi  et  al17 found osteopenia at a 
rate of 18% using DEXA measurements in 54 untreated children 
with CD. Osteoporosis is a well-known complication of untreated 
CD. In our study, osteoporosis was detected in 168 (33%) patients 
and osteopenia was detected in 93 (18.3%) patients.

Neurological complications are observed in 6-10% of celiac 
patients.18 Headache, myelopathy, myopathy, dementia, per-
ception disorders, attention deficit, and psychiatric disorders, in 
particular, cerebellar ataxia, peripheral neuropathy, and epilepsy 
have been reported in the course of CD. There are many stud-
ies reporting a higher incidence of epilepsy in children with CD 
compared to healthy children. Zelnik et al19 showed that 8 (7.2%) 
of 111 CD children and 6 (2.8%) of 211 healthy control children 
had epilepsy. Dalgıç et al20 found the prevalence of CD diagnosed 
with biopsy in 70 epileptic children at a rate of 1.17%, which was 
higher compared to the control group. In our study, the present-
ing complaint of 27 (5.3%) patients was headache and 13 (2.6%) 
patients had coexisting epilepsy.

Since CD is an autoimmune disease, it is frequently associated 
with diseases such as type 1 DM, thyroiditis, Sjögren’s disease, 
sclerosing cholangitis, Addison’s disease, rheumatoid arthritis, 
dermatitis herpetiformis, osteoporosis, primary biliary cirrho-
sis, Down syndrome, and selective IgA deficiency. About 5% of 
CD patients manifest with type 1 DM. Similarly, 5% of patients 
with type 1 DM have CD.21 Therefore, individuals at risk for these 
diseases should be screened for CD. In our study, there were 
16 patients with type 1 DM, 13 patients with epilepsy, 9 patients 
with thyroiditis, 5 patients with familial Mediterranean fever, 
4 patients with rheumatoid arthritis, and 2 patients with derma-
titis herpetiformis, suggesting the need for screening patients at 
risk for additional diseases, even when they are asymptomatic.

The only known treatment of CD is lifelong adherence to a glu-
ten-free diet that requires avoidance of wheat, oat, and barley 
to provide symptomatic, serological, and histological remis-
sion.22 This is the only way to achieve optimal quality of life in 
the light of current knowledge. Complications that may develop 
in the long term are prevented with early diagnosis and appro-
priate treatment. Problems related to malabsorption, such as 
growth retardation caused by the disease, resolve in the first 
1-3 years, and patients reach normal weight and height percen-
tiles for their age.23 Adherence to a lifelong diet as a treatment 
method is challenging for both patients and families. Not sur-
prisingly, the rate of non-compliance with diet is quite high. The 
most important factors in non-compliance with the diet include 
limited access to and high cost of gluten-free products, unavail-
ability of gluten-free diet products, contamination with gluten 
and other prolamins in many products in the market (despite 
“gluten-free” label), and absence of alternative products, such 

as pure corn flour and rice flour. Failure to achieve a reduction 
in tissue transglutaminase levels after 6 months of a gluten-
free diet suggests ongoing gluten intake from hidden sources. 
Adolescents do not often adhere to the diet. In our study, 
dietary compliance was lower in the adolescent age group (over 
12 years old) compared to other age groups. Since the disease 
is silent in this age group, the adolescent may believe that the 
disease has improved. However, mucosal damage continues. 
Consequently, growth retardation and delayed sexual matura-
tion will be observed when these patients follow a gluten-con-
taining diet.

The present study has a number of limitations. First, this was a 
retrospective, single-center study. However, the sample size was 
relatively large, increasing the value of the study. Secondly, the 
study was designed as an analysis of the data from a single cen-
ter collected retrospectively from a clinical registry and this may 
limit the generalizability of our findings.

CONCLUSION
Celiac disease causes a plethora of gastrointestinal and extra-
intestinal symptoms. It should be kept in mind that although 
growth and developmental retardation and chronic diarrhea are 
cautionary for CD, patients may present with atypical extra-gas-
trointestinal symptoms. A multidisciplinary approach is required 
for the evaluation of CD patients. The mainstay of CD treatment 
is strict compliance with a gluten-free diet. Patients and care-
givers should be trained during routine polyclinic controls to 
maintain compliance with treatment. Considering the number 
of cases, we believe that our study is an important study con-
ducted in Turkey.
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