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Original Article

ABSTRACT

BACKGROUND
Celiac disease is a common disorder but there are few studies comparing the clinical 

features of the disease in adults, adolescents and children.

METHODS
Demographic and clinical characteristics of all patients with celiac disease 

referred to the Celiac Clinic were evaluated and compared in different age groups.

RESULTS
Of 3416 participants, 473 patients were included. 302 (63.8%) were women and 171 

(36.2%) were men. Overall, 325 (68.7%) and 411 (86.9%) patients had gastrointestinal (GI) 
and non-GI manifestations, respectively. The most common symptom in adults was psychiatric 
problems (66.5%), while abdominal discomfort was the most common symptom in adolescents 
(45.2%) and children (53.8%). According to age groups, GI manifestations were seen in 79 
(66.4%), 119 (59.8%), and 127 (81.9%) children, adolescents, and adults, respectively. Adults 
had significantly more GI manifestations than the other groups (PR 1.167; 95% CI: 1.094-
1.244; p < 0.001). Non-GI manifestations were seen in 90 (75.6%), 174 (87.4%), and 147 
(94.8%) children, adolescents, and adults, respectively. Adults had significantly more non-GI 
manifestations than the other groups (PR 1.112; 95% CI: 1.060-1.168; p < 0.001).

CONCLUSION
Our study showed that there were significant differences in the clinical features of 

celiac disease between the different age groups. Considering these results may help plan 
for future studies.

KEYWORDS: 
Celiac disease, Children, Adolescents, Adults, Southern Iran, Prevalence

DOI: 10.34172/mejdd.2021.215

                              © 2021 The Author(s). This work is published by Middle East Journal of Digestive Diseaes as an open access 
                            article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

INTRODUCTION
Celiac disease (CD) is a common immune-mediated disease associated with 

small intestine atrophic enteropathy, which can occur with varying clinical patterns 
of gastrointestinal (GI) and non-GI symptoms.1,2 The prevalence of CD in the 
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general population is approximately 1%, which can occur 
with women predominating at any age.3 Although CD 
was traditionally believed to almost always affect European 
people, a high prevalence and incidence of CD has been 
reported in other areas including Asia, Africa, Oceania, 
and America.4-8 

CD may present clinically with a wide range of 
manifestations in various organs. Recent studies have 
shown that on the one hand, the presentation of CD has 
changed from typical manifestations such as malabsorption 
syndrome to a milder form of the disease in past decades, 
and on the other hand, the age of onset of the symptoms has 
increased compared to the past. Based on the mentioned 
issues, it has been suggested that new studies be conducted 
on the clinical features of CD in children and adults in 
different countries.1,9 To the best of our knowledge, there 
is no original study comparing the clinical features of 
CD in different age groups of children, adolescents, and 
adults in Iran, so we designed this study to evaluate the de-
mographic and clinical characteristics of all patients 
with celiac disease referred to the Celiac Clinic and compare 
it in different age groups.

MATERIALS AND METHODS

Ethical approval/statement
This study was performed after obtaining the approval 

of the Ethics Committee and Institutional Review Board 
of Shiraz University of Medical Sciences (reference 
code:18977) and considering the Declaration of Helsinki 
on the ethical principles for medical research. Informed 
consent was obtained from all patients or their legal 
guardians to review their medical records.

Study design and population 
This analytical cross-sectional study was performed 

to evaluate the clinical and demographic features in CD 
in Fars province, Southern Iran, from June 2017 to October 
2019. All participants with the possibility of CD who were 
referred to the Celiac Clinic, a referral center in southern 
Iran for the diagnosis, treatment and counseling of patients 
with CD, were evaluated by a gastroenterologist. Patients 
suspected of CD were those who had been referred for 
CD evaluation because of suspicious clinical presentation 
or duodenal biopsy or positive serology. A checklist was 

completed by a physician including mode of presentation, 
physical examination, personal and family medical history, 
and medication use. GI symptoms including abdominal 
pain, abdominal discomfort or distention, bloating, 
constipation, gastroesophageal reflux disease, nausea, 
vomiting, and anorexia were evaluated. Non-GI manifes-
tations including cutaneous, endocrine (history of diabetes 
mellitus or thyroid disease), hematologic, musculoskeletal, 
hepatic (hypertransaminasemia), neurological (history of 
headache or convulsion), psychiatric (history of depression 
or anxiety), and oral (aphthous stomatitis) manifestations 
were also evaluated. 

On the other hand, an interviewer who was trained prior 
to the initiation of the study, collected and recorded different 
variables including age, sex, height, weight, laboratory data, 
histological reports, and early life information about breast-
feeding from health care documentation during infancy. 
Patients with CD were then categorized, based on age of CD 
presentation into three groups of adults (> 19 years of age), 
adolescents (10-19 years of age), and children (< 10 years 
of age) according to the world Health Organization (WHO) 
criteria. Finally, the demographic and clinical characteristics 
of the three age groups were compared. 

Serological and histological evaluation
In all participants, serum levels of IgA anti-transglu-

taminase antibodies (anti-tTG, Aeskulisa kit; Germany; 
along with ELISA method) and immunoglobulin A levels 
were measured. IgG based testing of anti-tTG was added 
to evaluate patients with selective serum immunoglobulin 
A deficiency. Upper GI endoscopy and small-bowel biopsies 
were performed in individuals with positive anti-tTG. 
Two and four biopsies were obtained from the bulb and 
second part of the duodenum, respectively, and stained by 
hematoxylin/eosin staining. The biopsies were read by an 
expert pathologist and then the histological findings were 
classified according to Oberhuber-modified Marsh classi-
fication.10 A second pathologist was consult in revision if 
results were not concordant. 

Celiac disease definition
According to published guidelines and studies, the 

diagnosis of CD was based on duodenal biopsy and 
positive CD serology.1,3,11-13 Therefore, in our study CD 
was defined as an anti-tTG of 18 IU/mL or higher 
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in serology and Marsh type I or more in histology. The 
exclusion criteria were uncooperative patients, negative 
serological tests for CD, Marsh type 1 in histology with 
serological titer less than 10 times or negative HLA-DQ2 
and DQ8 test, Marsh type 0 in histology, and other possible 
causes of villous atrophy such as Giardia lamblia infection. 
Finally, all patients with CD who had non-GI manifestations 
were referred to other specialists, such as a dermatologist, 
neurologist, endocrinologist, and rheumatologist, for 
confirmation of the diagnosis.

Statistical Analysis 
Comparisons between the two groups were done using 

t-test for continuous variables and Chi square test for 
categorical variables. One-way ANOVA was also used to 
compare differences between three or more groups from a 
single independent variable. One-way ANOVA was used 
to compare differences between three or more groups from 
a single independent variable. Robust Poisson regression 
analysis was used for estimating prevalence ratios (PRs) 
and confidence intervals (CIs) to evaluate the association 
of various independent variables on CD. p < 0.05 was con-
sidered statistically significant. Statistical analyses were 
performed using SPSS software, version 25.0 (Chicago, 
USA).

RESULTS
As shown in figure 1, of the 3416 patients referred 

to the clinic, 473 patients with definite CD were included 
in this study. 155 (32.77%), 199 (42.07%), and 119 
(25.16%), of the patients were adults, adolescents, and 
children, respectively. Of the included patients, 302 
(63.8%) were female and 171 (36.2%) were male with 
a female : male ratio of 1.77: 1. The mean ± SD age 
of patients was 18.72 ± 13.47 years (range: 2-70 years). 
Comparison of demographic and clinical features between 
different age groups is shown in table 1. Overall, 325 
(68.7%) and 411 (86.9%) patients had GI and non-GI 
manifestations, respectively, some of which had more 
than one GI or non-GI manifestation. Abdominal discomfort 
(48.8%) including abdominal pain, bloating, and abdominal 
distention were the most common symptoms of patients 
with CD.

According to age groups (table 1), 79 (66.4%) 
children had GI symptoms and 90 (75.6%) had 

non-GI manifestations. Abdominal discomfort (53.8%) 
was the most common symptom in this group. Children 
had the lowest non-GI symptoms compared to other 
groups. 119 (59.8%) adolescents had GI symptoms and 
174 (87.4%) of them had non-GI manifestations. This 
group had the lowest GI symptoms (59.8%) compared to 
other groups. Abdominal discomfort was the most com-
mon symptom in adolescents. In the adult group, 127 
(81.9%) and 147 (94.8%) patients had GI and non-GI 
symptoms, respectively, which were more than the other 
groups. The most common symptom in adults was psy-
chiatric problems (66.5%). The frequency of gastroesophageal 
reflux disease, nausea, and vomiting in adults was significantly 
lower than the other age groups.

As shown in table 2, the frequency of diarrhea and 
constipation, but not abdominal discomfort, was significantly 
different in the age groups. The difference between the 
frequency of chronic diarrhea (23.5%) as a classic symptom 
and constipation (25.8%) as a non-classic manifestation 
of CD was not statistically significant. Except for increased 
age, other variables such as sex, type of milk consumption 
during infancy, and family history of CD in parents had 
no significant association with the frequency of GI 
manifestations (table 3). 

Non-GI manifestations and CD-associated diseases 
were observed in various systems including cutaneous 
(16.9%), endocrine (25.6%), hematological (39.5%), 
musculoskeletal (39.7%), hepatic (10.4%), neurological 
(30.4%), psychiatric (46.5%), and oral (14.2%) systems. 
Comparison of non-GI manifestations and associated 
diseases of CD by organ system between different age 
groups are shown in table 4. The frequency of all non-GI 
manifestations was significantly different between different 
age groups. Association between non-GI manifestations 
and demographic and other clinical features are shown 
in table 5. Except for increased age, other variables including 
sex, type of milk consumption during infancy, family 
history of CD, and familial marriage in the parents had 
no significant association with the frequency of non-GI 
manifestations. Overall, diabetes mellitus (including 
insulin and non-insulin-dependence) was seen in 66 
(14.0%) of patients but by age groups, it was observed 
in 9.2%, 20.1% and 7.7% of the children, adolescents 
and adults, respectively. The frequency of diabetes mellitus 
in adolescents was significantly higher than in children 
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and adults (p = 0.004). Thyroid diseases (including 
hypothyroidism and hyperthyroidism) was observed 
in 68 (14.4%) patients ( in 3.4%, 11.6% and 26.5% of 
the children, adolescents, and adults, respectively). The 
frequency of thyroid disease in adults was significantly 
higher than in adolescents and children (p < 0.001).

Robust Poisson regression models was used for estimating 
the PRs and 95% CIs to evaluate the association of various 
independent variables on the GI and non-GI manifestations 

of CD (table 6). The adult age group was significantly 
associated with both GI (PR 1.167; 95% CI: 1.094-
1.244; p < 0.001) and non-GI manifestations (PR 1.112; 
95% CI: 1.060-1.168; p < 0.001) than the children and 
adolescent groups.  However, other variables including 
sex, ethnicity, type of milk consumption during infancy, 
family history of CD, and familial marriage in the parents 
had no significant association with the frequency of GI 
or non-GI manifestations.
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Suspected patients with CD 1 (n = 3416)

Excluded participants2   
(n = 2671)

Child 6 (n = 119)

Fig.1: Flow diagram for selection process of participants with celiac disease (CD)

Adult 6 (n = 155)

Excluded participants 3

(n = 181)

Positive anti-transglutaminase antibodies  
(n = 745)

Excluded participants 4

(n = 91)

Endoscopic evaluation 
(n = 564)

Definite patients with CD 5

(n = 473)

Adolescent 6 (n = 199)

Gastrointestinal manifestations  
(n = 79)

Non- gastrointestinal  
manifestations (n = 90)

Gastrointestinal manifestations 
 (n = 119)

Non- gastrointestinal  
manifestations (n = 174)

Gastrointestinal manifestations  
(n = 127)

Non- gastrointestinal  
manifestations (n = 147)

1 All patients with suspected celiac disease who referred to the Celiac Clinic 
2 Participants with negative serological tests for celiac disease and uncooperative patients
3 Participants who refused endoscopy
4 Participants with Marsh type 0 in histology, other causes of villous atrophy, and uncooperative patients 
5 Definite celiac disease was defined as a positive anti-transglutaminase antibody in serology and Marsh type I or more in histology 
according to Oberhuber-modified Marsh classification
6 Patients with celiac disease were then categorized, based on age category into three groups of more than 19 years as adults, 10-19 
years as adolescents, and less than 10 years as children (according to WHO criteria)
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Table 1: Comparison of demographic and clinical characteristics of patients with celiac disease based on different age groups 1 (n = 473)

Variables Children (n = 119) Adolescents (n = 199) Adults (n = 155) p value

Sex 2 
Female 
Male  

70 (58.8%)
49 (41.2%)

129 (64.8%)
70 (35.2%)

103 (66.5%)
52 (33.5%)

0.399

Age (yrs.) 3 7.07 ± 1.63 13.03 ± 2.67 34.97 ± 11.51 < 0.001

Ethnicity 2 
Fars  
Lor 
Turk 
Others  

91 (76.5%)
21 (17.6%)
5 (4.2%)
2 (1.7%)

146 (73.4%)
29 (14.6%)
18 (9.0%)
6 (3.0%)

127 (81.9%)
13 (8.4%)
8 (5.2%)
7 (4.5%)

0.100

Milk type 2,4

Breast-feeding
Other
Both

78 (65.5%)
6 (5.0%)

35 (29.4%)

130 (65.3%)
8 (4.0%)

61 (30.7%)

119 (76.8%)
9 (5.8%)

27 (17.4%)

0.058

Celiac disease in the family 2 9 (7.6%) 10 (5.0%) 11 (7.1%) 0.598

Familial marriage in the parents 2 11 (9.2%) 12 (6.0%) 30 (19.4%) < 0.001

Gastrointestinal manifestations 2 79 (66.4%) 119 (59.8%) 127 (81.9%) < 0.001

Non-gastrointestinal manifestations 2 90 (75.6%) 174 (87.4%) 147 (94.8%) < 0.001
Notes: 1 The patients were categorized, based on age category into three groups of more than 19 years as adults, 10-19 years as adolescents, and less than 10 years as children; 2 Test: Chi-
square test; 3 Test: One-way ANOVA; Mean ± Standard deviation; 4 Type of milk consumption during the first 12 months of infancy

Table 2: Comparison of gastrointestinal (GI) manifestations between different age groups 1 of the patients with celiac disease (n = 473)

GI manifestations Children (n = 119); N(%) Adolescents (n = 199); N(%) Adults (n = 155); N(%) p value2

Abdominal discomfort 3 64 (53.8%) 90 (45.2%) 77 (49.7%) 0.325

Diarrhea 16 (13.4%) 29 (14.6%) 66 (42.6%) < 0.001

Constipation 38 (31.9%) 39 (19.6%) 45 (29.0%) 0.028

Others 4 94 (79.0%) 148 (74.4%) 74 (47.7%) < 0.001
Notes: 1 The patients were categorized, based on age category into three groups of more than 19 years as adults, 10-19 years as adolescents, and less than 10 years as children; 2 Test: Chi-
square test; 3 It included abdominal pain, bloating, and abdominal distention; 4 It included gastroesophageal reflux disease, nausea, vomiting and anorexia

Table 3: Comparison of demographic characteristics in patients with celiac disease with and without gastrointestinal (GI) manifestations (n = 473)

Variables; Number (%) Positive GI manifestations Negative GI manifestations p value1

Sex
Female 
Male

203 (67.2%)
122 (71.3%)

99 (32.8%)
49 (28.7%)

0.352

Different age groups 
Child
Adolescent
Adult

79 (66.4%)
119 (59.8%)
127 (81.9%)

40 (33.6%)
80 (40.2%)
28 (18.1%)

< 0.001

Milk type 2

Breast-feeding
Other
Both

223 (68.2%)
17 (73.9%)
85 (69.1%)

104 (31.8%)
6 (26.1%)
38 (30.9%)

0.844

Celiac disease in the family 20 (66.7%) 10 (33.3%) 0.803

Familial marriage in the parents 38 (71.7%) 15 (28.3%) 0.619

Ethnicity 
Fars  
Lor 
Turk 
Others  

244 (67.0%)
46 (73.0%)
21 (67.7%)
14 (93.3%)

120 (33.0%)
17 (27.0%)
10 (32.3%)
1 (6.7%)

0.154

Non-GI manifestations 287 (69.8%) 124 (30.2%) 0.176
Notes: 1 Test: Chi-square test; 2 Type of milk consumption during the first 12 months of infancy
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The mean ± SD body mass index (BMI, kg/m2) in 
adults was 23.41 ± 4.75 kg/m2 (range: 14.83 - 42.97 kg/
m2). There was no significant association between BMI 
and type of CD manifestations (GI or non-GI) in adults. 
There was no significant association between BMI and 
type of CD manifestations (GI or non-GI) in adults.

DISCUSSION
Our study showed that the clinical presentations of 

CD were significantly different between the three age 
groups of adults, adolescents, and children. Overall, the 
frequency of non-GI manifestations was higher than GI 
presentations, which is consistent with recent studies,1,9,14,15 
which supports the hypothesis that CD presentation 

with non-GI manifestations has increased. On the other 
hand, non-classical GI presentations were more than 
the classic manifestations, which supports another 
hypothesis that GI manifestations in CD are changing 
to non-classical presentations. Finally, the most common 
age for CD presentation, in our results, was in the adolescent 
and adult groups that support the hypothesis of increasing 
the age of CD presentation.1,9,14

CD, as an autoimmune disease, presents at any age 
and increases the mortality rate compared to the general 
population. Although CD primarily affects the small 
intestine, its clinical features can also be associated 
with extra-intestinal symptoms.1,3,16,17 The prevalence 
of CD in the general population varies in different parts 
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Table 4: Comparison of non- gastrointestinal (GI) manifestations and associated diseases of celiac disease by organ system between different age 
groups (n = 473)

Non- GI manifestations Children (n = 119); N (%) Adolescents (n = 199); N (%) Adults (n = 155); N (%) p value 1

Cutaneous 13 (10.9%) 24 (12.1%) 43 (27.7%) < 0.001

Endocrine 15 (12.6%) 59 (29.6%) 47 (30.3%) 0.001

Hematological 38 (31.9%) 70 (35.2%) 79 (51.0%) 0.002

Musculoskeletal 47 (39.5%) 65 (32.7%) 76 (49.0%) 0.008

Hepatic 7 (5.9%) 10 (5.0%) 32 (20.6%) < 0.001

Neurological 24 (20.2%) 56 (28.1%) 64 (41.3%) 0.001

Psychiatric 31 (26.1%) 86 (43.2%) 103 (66.5%) < 0.001

Oral 12 (10.1%) 19 (9.5%) 36 (23.2%) < 0.001
Notes; 1 Test: Chi-square test 

Table 5: Comparison of demographic characteristics in patients with celiac disease with and without non-gastrointestinal (GI) manifestations (n = 473)

Demographic and clinical features; Number (%) Positive non-GI manifestations Negative non-GI manifestations p value 1

Sex
Female 
Male

269 (89.1%)
142 (83.0%)

33 (10.9%)
29 (17.0%)

0.062

Different age groups 
Child
Adolescent
Adult 

90 (75.6%)
174 (87.4%)
147 (94.8%)

29 (24.4%)
25 (12.6%)
8 (5.2%)

< 0.001

Milk type 2 
Breast-feeding
Other
Both

285 (87.2%)
19 (82.6%)
107 (87.0%)

42 (12.8%)
4 (17.4%)
16 (13.0%)

0.822

Celiac disease in the family 26 (86.7%) 4 (13.3%) 0.572

Familial marriage in the parents 49 (92.5%) 4 (7.5%) 0.203

Ethnicity 
Fars  
Lor 
Turke 
Others 

321 (88.2%)
49 (77.8%)
27 (87.1%)
14 (93.3%)

43 (11.8%)
14 (22.2%)
4 (12.9%)
1 (6.7%)

0.128

GI manifestations 287 (88.3%) 38 (11.7%) 0.176
Notes: 1 Test: Chi-square test; 2 Type of milk consumption during the first 12 months of infancy

Clinical Features of Celiac Disease
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of the world.4-7,18 Many studies show that the prevalence 
of CD was higher in women than men and in children 
more than adults.3,4 In our study the most common age 
of presentation was in the adolescent group (42.07%). 
Moreover, the onset of symptoms in the adult group 
was higher than in children. The female:male ratio was 
1.77: 1, which was similar to some studies that have 
shown ratios of 2:1 to 3:1.3,14

In addition to gluten and genetics, other potential 
risk factors for CD such as types of infant milk consump-
tion, mode of delivery, smoking, age at gluten intake, 

and early life exposure to infection have also been in-
vestigated.19-23 In our study, the type of milk consumption 
during infancy did not show a significant association 
with GI and non-GI manifestations (table 6). Although 
some studies have suggested that breastfeeding has protec-
tive effects on CD, others do not support these protective 
effects.19,20,22 A case-control study on milk powder con-
sumption during the first two years of life in genetically 
susceptible children for CD showed that milk powder 
intake was not associated with CD in Swedish children.24 
Another case-control research found that CD was not 

Niknam et al.

Table 6: Robust Poisson regression models estimating prevalence ratio (PR) and 95% confidence interval (CI) to evaluate the association 
of various independent variables on the gastrointestinal (GI) and non-GI manifestations of patients with celiac disease (n = 473)

Variable

GI manifestations Non-GI manifestations

Crude model Adjusted model  Crude model Adjusted model

PR (95% CI)          p value PR (95% CI)      p value PR (95% CI)             p value PR (95% CI)       p value

Sex
Male 
Female

0.969 (0.907-
1.035)

1.0

0.349 0.964 (0.903-
1.028)

1.0

0.260 1.054 (0.995-
1.117)

1.0

0.072 1.050 (0.992-
1.112)

1.0

0.090

Age
Adults
No-Adults 1

1.167 (1.094-
1.244)

1.0

< 0.001 1.167 (1.094-
1.244)

1.0

< 0.001 1.112 (1.060-
1.168)

1.0

< 0.001 1.112 (1.060-
1.168)

1.0

< 0.001

Milk type 2 
Breast-
feeding
Others

1.013 (0.945-
1.085)

1.0

0.717 1.039 (0.972-
1.110)

1.0

0.261 0.992 (0.936-
1.052)

1.0

0.801 0.999 (0.943-
1.059)

1.0

0.977

Celiac dis-
ease in the 
family
Yes
No

1.017(0.892-
1.159)

1.0

0.805
1.021 (0.903-

1.155)

0.740 1.002 (0.897-
1.120)

1.0

0.970 1.013 (0.910-
1.127)

1.0

0.818

Familial 
marriage in 
the parents 
Yes
No

0.974 (0.881-
1.077)

1.0

0.613 1.021 (0.926-
1.125)

1.0

0.683 0.945 (0.879-
1.016)

1.0

0.124 0.968 (0.899-
1.043)

1.0

0.398

Ethnicity 
Fars  
Others  

1.058 (0.982-
1.140)

1.0

0.140 1.073 (0.997-
1.155)

1.0

0.061 0.952 (0.890-
1.019)

1.0

0.155 0.961 (0.899-
1.028)

1.0

0.247

GI manifes-
tations 
Yes
No

- - - - 0.961 (0.905-
1.020)

1.0

0.194 0.974 (0.916-
1.036)

1.0

0.409

Non-GI 
manifesta-
tions 
Yes
No

0.938 (0.854-
1.031)

1.0

0.184 0.960 (0.873-
1.056)

1.0

0.406 - - - -

Notes: 1 Non-adult patients including children and adolescents; 2 Milk type, type of milk consumption during the first 12 months of infancy 
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statistically associated with the duration of breastfeeding, 
but was associated with skim milk consumption.19 A 
randomized controlled trial showed that avoiding cow’s 
milk- based formula for infants at risk for CD does not 
reduce the development of disease.21 

Past studies have shown that 90% of children with 
CD have abdominal pain and many suffer from weight 
loss, diarrhea, weakness, nausea, and vomiting,11 but 
recent reports show dramatic changes in CD presentation. In 
our study, chronic diarrhea was observed as a classic symp-
tom in only about 14% of children and adolescents. On the 
other hand, constipation was observed as a non-classical 
symptom in about a quarter of our patients. These re-
sults are consistent with the results of recent studies 
that have shown that the symptoms of CD have changed 
from the classical type to mild and non-classical manifesta-
tions.1,9,14 Due to the relatively high rate of constipation in 
our patients, it is recommended that people with chronic 
constipation with unknown cause be evaluated for CD. 

In our study, similar to recent studies, the frequency 
of non-GI manifestations was higher than GI symptoms. 
The types of non-GI manifestations were cutaneous, 
endocrine, hematological, hepatic, musculoskeletal, 
psychiatric, neurological, and oral diseases, which 
were generally consistent with previous reports.14,15 

Oral disorders such as aphthous stomatitis, delayed 
teeth eruption, lichen planus, cheilosis, and atrophic 
glossitis have been described in CD. Up to 46% of patients 
with CD have been reported to be affected by aphthous 
stomatitis,15 which is higher than our report (14.2%).

One of the non-GI manifestations of CD is skin disease 
that is less common in children than in adults.11, 15 In 
our study, cutaneous findings, including dermatitis herpeti-
formis, occurred in about one quarter of patients that was 
similar to some reports,11 but its frequency was significantly 
higher in the adult group than in the children group. 

Various types of musculoskeletal diseases in patients 
with CD have been described in the literature. Osteopenia 
and osteoporosis were reported in about 75% and 10–
30% of children, respectively, while the prevalence of 
arthropathy was reported in about 5–10% of the chil-
dren.15 Musculoskeletal diseases have been seen in 
about 40% of our patients. 

Anemia is a common non-GI symptom in adults with 

CD, but occurs in approximately 15% of children.15 
Anemia is mainly caused by malabsorption, which may 
be associated with iron, folate, and B12 deficiency.11 
Hematological manifestations, including anemia, have 
been observed in half of our adult patients and in about 
one-third of adolescents and children.

Different types of psychological and neurological 
diseases have been described in patients with CD in the 
literature.14 In our research, psychiatric disorders were 
the most common non-GI manifestation. A systematic 
review found that psychological comorbidities in children 
with CD were 1.2 to 1.8 times higher than children 
without CD.25 Neurological manifestations have been 
described in patients with CD. Chronic malabsorption 
may be one of the mechanisms causing these symptoms.11 
In our study, about a third of patients had neurological 
manifestations including headache and convulsion. 

CD is also linked to several different autoimmune 
and idiopathic disorders, including diabetes mellitus 
and thyroid diseases.3,14,26 In a case-control study, 
autoimmune disorders were more common in patients 
with CD (35.3%) than in controls (15.2%).27 The prevalence 
of diabetes mellitus as well as thyroid disease in our 
patients was about 14.0%. 

Information on the prevalence of liver involvement 
in CD is very heterogeneous. Hypertransaminasemia 
(elevated alanine transaminase), as the most common 
hepatic manifestation in patients with CD,15 has been 
reported in about 11-42% of adults and 15-57% of children.28 
In about 5% of the children and adolescents in our 
study, hypertransaminasemia was observed, which was 
almost similar to the results of another study reporting 
this condition in 3.9% of children.28 

Although one of the main classic symptoms of CD 
is weight loss due to malabsorption,11,26 many recent 
studies have shown that up to 40% of newly diagnosed 
patients with CD are obese.14 A significant number of 
adult patients in our study were either overweight or 
obese at the time of diagnosis, confirming the fact that 
the weight distribution of these patients is increasing.

One of the strengths of our study was that we compared 
the demographic and clinical features with details in 
three age groups including children, adolescents, and 
adults, but most previous studies have only analyzed 
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one age group. Another strength of our study was the 
acceptable sample size with appropriate diagnostic evalu-
ation for the participants. Our study had several limitations. 
Some participants who were excluded because of negative 
serological tests may be patients with seronegative CD. 
Although the specific antibodies for CD are detectable in 
most patients, a few participants are negative for serologi-
cal markers.3,29,30 Therefore, to clarify the clinical char-
acteristics of this subgroup of CD, it is recommended to 
consider such patients in future studies. Another limitation 
of our research was that there was no control group to 
compare with patients with CD. Finally, our research 
was performed only in one center.

CONCLUSION 
Our study showed that the frequency and types of clinical 

presentations of CD were significantly different between 
adults, adolescents, and children. The study also found 
that the frequency of non-GI manifestations in all three age 
groups was considerable and even more than GI presentations. 
Consideration of these results can help in planning for future 
studies. 
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