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ABSTRACT

Background and Objectives: As an autoimmune disease, celiac is triggered by exposure to dietary gluten in
genetically susceptible individuals, leading to various gastrointestinal and non-gastrointestinal symptoms. The aim of the
current study was to accurately investigate epidemiology of the celiac disease in Hamadan Province, Iran.

Materials and Methods: This study was carried out as a case series at Hamadan University of Medical Sciences,
Hamadan, Iran, 2016-2018. The participants were selected using census method. Data analysis was carried out using SPSS
Software v.18 and descriptive statistics.

Results: From 72 participants, 68.1% were females and 31.9% were males. In addition, the mean age of the participants
was 32.47 y £17.21; 15.27% of them had known genetic backgrounds. Serological results revealed that 47% of the
participants had tTG antibody. Based on the disease severity classification, the highest frequency (57%) was linked to
Marsh I11. Furthermore, 10% of celiac patients were simultaneously diagnosed with diabetes.

Conclusions: In this study, celiac was mostly diagnosed in young to middle-age people (3040 y), the majority of whom
were females. It seems that the incidence of diabetes and CD is one of the most significant health problems in the
province. High severity of the disease (Marsh Ill) was important as well. Of the disease symptoms, gastrointestinal
symptoms were more common; from which, diarrhea and abdominal pain were more common. In non-gastrointestinal
symptoms, anemia was the most common symptom.
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Introduction

Prior to the 20th century, celiac disease (CD) was
considered relatively rare in most European countries(1).
Using sensitive non-invasive screening tests for CD, it is
now possible to detect CD in people. The widespread use
of serological tests in screening programs has proven that
CD includes various clinical manifestations (2). In fact, CD
may vary by ethnicity, which is due to genetic and
environmental factors seen in all sexes and ages(3, 4). As
an autoimmune disease, CD is triggered by exposure to
dietary gluten in genetically susceptible individuals,
leading to various gastrointestinal and non-gastrointestinal
symptoms(1). In addition, clinical manifestations of the
disease vary from asymptomatic manifestations found by

routine screening assays of autoimmune disorders to
symptomatic manifestations such as diarrhea, constipation
and anemia(2, 3). These symptoms may overlap with those
of gastrointestinal and non-gastrointestinal diseases(4).
Autoimmune diseases such as type | diabetes and thyroid
are more common in CD patients(4). Therefore, CD
patients are often screened for pathologies linked to their
disease(5). Due to differences in reported statistics, clinical
and laboratory differences between the patients, subclinical
statuses of the disease and lack of appropriate study in
Hamadan Province, Eastern Iran, the current study was
designed to further precisely assess epidemiology of the
disease in the province. Hopefully, findings can be used to
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describe effective strategies for the diagnosis and treatment
of CD.

Materials and Methods

This study was carried out as a case series in a
specialized clinic of Hamedan University of Medical
Sciences, 2016-2018. Inclusion criteria were willingness to
participate in the study and diagnosed sensitivity to gluten.
Exclusion criterion was the lack of willingness to
participate in the study. The CD patients were identified
and selected via census sampling. Laboratory information
of the patients were collected after serological assessments,
assessing severity of the disease through pathological
diagnosis based on the endoscopic biopsy specimens.
Extracted data were recorded in a checklist modified by
Iran Celiac Association used in previous studies. In
serological assessments, the reference range for tTG-IgA
assay was 0—20 U and scores more than 20 were considered
positive. In  general, anti-tTG antibodies are highly
sensitive and specific for the diagnosis of CD (sensitivity
of 90-98% and specificity of 95-97%)(6). In pathological
studies, four samples were collected from the duodenum
part (D1 and D2) and results were reported based on
modified Marsh classification (Marsh Illa—c). Generally,
diagnosis of CD autoimmune pathology relied on the
subjective histological assignment of biopsies into Marsh
score categories(7).

Data analysis was carried out using SPSS Software v.18
(IBM Analytics, USA) and descriptive statistics. Non-
digestive symptoms included anemia (defined as
hemoglobin in women < 120 g/l and in men < 130 g/l),

stress, depression, fatigue, dermatitis herpetiformis,
osteoporosis, dental problems, thyroid problems,
headache, musculoskeletal pain in arms and legs,

cardiovascular diseases, hair loss, weight loss (> 5% weight
loss over past 3 m or > 10% weight loss over past 6 m),
seizure, fever, allergy and diabetes (fasting plasma glucose
> 126 mg/dl or 7.0 mmol/l; fasting was defined as no
caloric intakes for at least 8 h). Gastrointestinal symptoms
included anorexia, abdominal pain, constipation, diarrhea
(more than 3 times per day), nausea, vomiting, vomiting
blood and flatulence. A pathologist and one of the
investigators reviewed all biopsies. The severity of
intestinal damages was graded based on the scale proposed
by Oberhuber et al., including PVA (partial villous atrophy,
Marsh Illa), STVA (subtotal villous atrophy, Marsh 111b)
and TVA (total villous atrophy, Marsh I11c)(8).

Results

From 72 patients, 49 were females (68.1%) and 23 were
males (31.9%). In addition, the minimum and the
maximum ages of the participants included three and 65
years, respectively. The mean age of the participants was
32.47 y £17.21. Regarding marital status, 33 participants
were single (45.9%), 36 were married (50%) and three
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were divorced (4.2%). Moreover, 15.27% of the
participants had known genetic backgrounds. Regarding
educational level, 10% of the participants were illiterated,
61% had non-academic degrees and 29% had academic
degrees. Assessments of the serological results revealed
that 47% of the participants had positive tTG
antibodies. Based on the modified Marsh classification, the
highest frequency (57%) was linked to Marsh 111, where
36% were linked to March Illa intensity (Table 1).

Table 1. Results of the frequency distribution of the disease
scopes based on the villous atrophy in celiac patients

Variable n %
Normal 4 5.6
Marsh | 5 6.9
Marsh 11 16 22.2

Marsh Illa 26 36.1
Marsh Illb 11 15.3

Marsh lllc 4 5.6
Unknown 6 3.8
Total 72 100

Patients' complaints varied and were compared between
gastrointestinal and non-gastrointestinal groups (Tables 2
and 3). Nearly 40.3% of the CD patients were diagnosed
with anemia (Table 3).

Table 2. Frequency distribution of gastrointestinal symptoms in
celiac patients from Hamedan Province

Variable N %
Abdominal pain

Yes 24 33.3
No 48 66.7
Total 72 100
Constipation

Yes 14 19.4
No 58 80.6
Total 72 100
Diarrhea

Yes 23 31.9
No 49 68.1
Total 72 100
Nausea

Yes 10 13.9
No 62 86.1
Total 72 100
Vomiting

Yes 9 125
No 63 87.5
Total 72 100
Vomiting blood

Yes 2 2.8
No 70 97.2
Total 72 100
anorexia

Yes 2 2.8
No 70 97.2
Total 72 100
Flatulence

Yes 11 15.3
No 61 84.7
Total 72 100
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Table 3. Frequency distribution of non-gastrointestinal symptoms
in celiac patients from Hamedan Province

Variable n %
Anemia

Yes 29 40.3
No 43 59.7
Total 72 100
Stress

Yes 6 8.3
No 66 91.7
Total 72 100
Depression

Yes 2 2.8
No 70 97.2
Total 72 100
Fatigue

Yes 6 8.3
No 66 91.7
Total 72 100
Dermatitis herpetiformis

Yes 3 4.2
No 69 95.8
Total 72 100
Osteoporosis

Yes 1 14
No 71 98.6
Total 72 100
Dental problems

Yes 2 2.8
No 70 97.2
Total 72 100
Thyroid problems

Yes 2 2.8
No 70 97.2
Total 72 100
Headache

Yes 6 8.3
No 66 91.7
Total 72 100
Musculoskeletal pain in arms and legs

Yes 1 14
No 71 98.6
Total 72 100
Cardiovascular diseases

Yes 2 2.8
No 70 97.2
Total 72 100
Hair loss

Yes 2 2.8
No 70 97.2
Total 72 100
Weight loss

Yes 12 16.7
No 60 83.3
Total 72 100
Seizure

Yes 1 1.4
No 71 98.6
Total 72 100
Fever

Yes 1 14
No 71 98.6
Total 72 100
Allergy

Yes 1 14
No 71 98.6
Total 72 100
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In total, 10% of the CD patients were simultaneously
diagnosed with diabetes (Table 4). To investigate
frequency of CD patients based on the period between the
onset of symptoms and definite diagnosis of the disease by
a physician, the highest frequency included 1-3 m (39%)
and 10-12 m (21%).

Table 4. Frequency distribution of simultaneous diagnosis of
diabetes in celiac patients

Variable n %
Normal 65 90.2
Type | 4 5.55
Type Il 3 4.16
Total 72 100
Discussion

In the present study, frequency of the disease was two
times higher in women, compared to men (68% vs. 32%),
which was similar to the results of similar studies in Iran.
In a study by Ale Taha et al., a higher prevalence of CD in
women was reported, compared to men. Female to male
ratio of the disease was reported 1:2 to 1:3 in various
studies(9). Indeed, CD can occur at any age and is common
in childhood, adolescence and adulthood. In the present
study, the lowest and the highest ages of the patients
included three and 65 years, respectively, and the most
common age group of these patients was 3040 years with
a mean of 37.8 years. Rresults of other studies showed that
20% of the patients were aged more than 60 years when
diagnosed with the disease(10-12). In a study by
Shahbazkhani et al., the mean age of CD patients was
39.79 y £16.77(13). Ahmadi et al. reported the mean age of
CD patients as 34.57 y +1.24(14). While findings from the
present study were similar to other studies, Khoshnia
demonstrated that the mean age of CD patients was 50
years(15). Serological results of CD patients showed that
most of the serological evidence were associated to TTG-
IgA (47%). In fact, tissue transglutaminase is the target
antigen for the production of antibodies with high
sensitivity and specificity. In addition, relationships are
reported between the presence of these antibodies and the
degree of villous atrophy(16, 17). Assessing epidemiology
of CD in Iran, Nejad et al. (2011) showed necessity of
carrying out serological tests in high-risk groups in
developing countries for the initial diagnosis of CD. In
European and Eastern Mediterranean countries, the disease
includes no specific and common symptoms. Furthermore,
wheat is a major nutritional component in Iran. Exposure to
wheat proteins induces immune tolerance and hence
develops emergence of milder symptoms, which may be
confused with other gastrointestinal disorders(18).

In the present study, severity of the disease was higher
based on the pathology as 57% of patients had Marsh lII.
However, further studies are needed to prove the level of
CD severity in Hamedan Province. Similar results were
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reported by Khoshnia et al. in Gonbad, Iran(15). In the
current study, 15% of the CD patients had genetic
backgrounds. Moreover, CD was diagnosed in 5-12 cases
with Down Syndrome. The CD was associated with Turner
and Williams syndromes, low immunoglobulin A and other
autoimmune disorders as well (19-21). Regarding
coincidence of diabetes and CD, nearly 10% of the CD
patients had diabetes, 6% of whom had type | and 4% had
type Il diabetes. Results of similar studies revealed a higher
percentage of coincidence CD and diabetes in Hamedan
Province. In a study by Shahbazkhani et al., results showed
a relatively high prevalence of CD in patients with diabetes
type | (2.4%), compared to the general population
(1.66%)(22). The coincidence of diabetes and CD has been
reported in studies from other countries(23). Furthermore,
CD was diagnosed in 3-5% of patients with diabetes type
11(24, 25).

Based on the clinical symptoms of the disease,
gastrointestinal symptoms were more common, compared
to non-gastrointestinal symptoms. In addition, abdominal
pain (33%) and diarrhea (32%) were the most prevalent
gastrointestinal symptoms, whereas anemia (40%) included
the highest frequency within  non-gastrointestinal
symptoms. Since iron deficiency anemia is a common
finding in CD, focusing on this symptom can greatly help
physicians diagnose the disease. Prevalence of CD in
primary care patients presenting gastrointestinal symptoms
is 2-4% (26-28). In addition to patients with positive
family histories of CD, patients with longstanding or
refractory abdominal symptoms from several case-finding
studies appear to verify this fact (26, 29, 30). In a study by
Khoshnia et al., abdominal bloating and diarrhea were the
most common symptoms, respectively, and non-
gastrointestinal symptoms were present in more than half
of the patients(15). The clinical manifestations of CD vary
with the patient's age, as well as the duration and extent of
the disease. Various forms of the disease are characterized
by diarrhea, failure to thrive, loss of appetite and muscle
weakness. However, adults may have diarrhea as a major
symptom of CD(31). Based on the studies in Iran and Iraq,
CD was accounted for approximately 20% of the cases of
chronic diarrhea in adults(32, 33). In another study in
Kuwait, CD was the cause of chronic diarrhea in 20% of
children(34). In developing countries, patients with chronic
diarrhea or iron deficiency anemia should clinically be
suspicious of CD.

In the present study, patients varied greatly regarding the
time distance between the emergence of symptoms and a
definitive diagnosis, Delays sometimes ranged 1-3 m, 1-3
y and over 3y, reported at 38.9 and 20.8 as well as 1.11
and 9.7, respectively. Low clinical suspicions by the
Iranian physicians have led to less diagnoses of CD for
several years(35-37). For example, Shahbazkhani et al.
showed that up to 12% of patients with irritable bowel
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disease (IBD) had CD(36). In the present study, despite
that 40.3% of CD patients had anemia, no significant
relationships were found with severity of the disease based
on the Marsh classification system(p = 0.82) and with tTG
antibody-1gA(p = 0.32). Iron deficiency anemia is a known
manifestation of CD in adults and can be the only
manifestation of this disease(38). Akbari et al. reported
anemia in 52% of Iranian adult patients at the time of CD
diagnosis, regardless of their histological Marsh graded
(39). Based on the findings of the present study, CD is
quite common in patients with iron deficiency (nearly half
of the patients) and can be considered as one of the
underlying causes of iron-deficiency anemia with unknown
causes.
Limitations

Limitations of the present study included lack of ontime
diagnosis of CD and lack of using similar protocols by
internal medicine and gastrointestinal specialists and
pediatricians. Various clinical manifestations of the disease
were reported in various individuals.
Conclusions

In this study, celiac was mostly diagnosed in young to
middle-age people (30-40 year-old), a majority of whom
were females. In addition, it seems that the incidence of
diabetes and CD is one of the most significant problems
linked to the disease in the province. It is noteworthy that
the disease was highly severe (Marsh I11). Of the disease
symptoms, gastrointestinal symptoms were more common;
from which, diarrhea and abdominal pain were more
common. In non-gastrointestinal symptoms, anemia was
the most common symptom.
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