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ABSTRACT
Celiac disease (CD) can affect almost all organs of the body, including the nervous system, liver, skin, reproductive and
musculoskeletal systems. In this study, it is aimed to determine the prevalence of extra -intestinal manifestations (EIMs) in
adult celiac patients and to investigate the factors affecting the development of EIMs.
The study included 230 celiac patients who were diagnosed and followed -up in our clinics between 2015-2019. The
demographic and anthropometric characteristics, initial admissi on complaints, disease duration and dietary compliance of
the patients were documented. All EIMs that accompanied the celiac disease were recorded, and their relationship with risk
factors was analyzed.
The age range of the patients was 18-72 years, and the mean age was 33.4±10.6 years. One hundred seventy two (74.8%)
patients were female and disease follow-up was 4.8±3.5 years. The number of patients with accompanying EIMs was 202
(87.8%). Osteoporosis/osteopenia was found in 146(63.5%) patients, oral involvement in 116(50.4%) patients,
arthritis/arthralgia in 96(41.7%) patients as the most common comorbidities. It was determined that, there was a
significant relationship between EIM and body mass index. Although the EIMs development was less in patients wh o had
strict diet; however, this was not statistically significant.
The majority of adult celiac patients were found to be accompanied by EIMs. The diagnosis is delayed due to various
clinical presentations. Lack of delay in diagnosis of celiac disease and consequently reduced gluten exposure seem to be the
only factor in preventing some EIMs
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Introduction
Classically, celiac patients present with diarrhea,
steatorrhea, weight lost and growth retardation
which is predominant in malabsorption. However,
malabsorption related symptom ratio decreased in
newly diagnosed patients and became prominent
non-classical or even asymptomatic celiac disease
(CD) (1). Celiac patients can be affected almost all
organs of the body, including the nervous system,
liver, skin, reproductive and musculoskeletal
systems (2,3). Diagnosis of CD with the use of
highly sensitive and specific serological test, has
become more common. There have been many
clinical presentations from the presence of
gastrointestinal symptoms (diarrhea, abdominal
pain, and abdominal distension) to growth
retardation in children (4), prolonged fatigue (5),
unexpected weight loss, recurrent aphthous
stomatitis, anemia (6), increased liver enzymes (7)
and unexplained neuropsychiatric disorders (8). In
addition, studies have shown that CD should be
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investigated in patients with autoimmune thyroid
disease, dermatitis herpetiformis, type 1 diabetes
and irritable bowel syndrome (6- 9). The most
common extra-intestinal symptom in children is
growth retardation and iron deficiency anemia in
adults (10).
Although CD is a gastrointestinal disease with
small intestinal mucosal lesion, small intestinal
mucosal damage develops gradually during the
course of the disease and mucosal deterioration
can take many years. Therefore, it is reported that
extra-intestinal manifestations (EIMs) may
develop before the diagnosis of CD (11). Studies
have shown that the prevalence of EIMs in celiac
patients is around 60%, similar between pediatric
and adult populations (12,13).
Although it is known that CD is more common in
women, it is seen that the data related to gender
distribution of EIMs are contradictory (13). In
addition, some EIMs recovered completely after
early strict diet, while some of them recovered
partially and somewhere not affected at all (12,13).
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While the gluten free diet has an obvious effect on
skin diseases and bone mineral density, it has been
shown to be less effective for further EIMs such
as liver diseases and infertility (3,14,15). Other
autoimmune diseases associated with CD should
be investigated due to common gene
polymorphism, except for EIMs secondary to
gluten sensitivity (16-19). In this study, it is aimed
to determine the prevalence of EIMs in adult
celiac patients and to investigate the factors
affecting the development of EIMs.

was evaluated by analyzing the questionnaire that
was given to the patients. The diet was classified
as two categories; strict diet (complete dietary
compliance) and normal gluten-containing diet.
Extra-intestinal Manifestations: The presence
of EIM in celiac patients, a structured
questionnaire and patient records were reviewed.
EIMs; anemia, arthritis / arthralgia, dermatitis
herpetiformis, oral involvement (gum disease,
aphthous ulcer, aphthous stomatitis), neurological
involvement (headache, migraine, epilepsy,
neuropathy), liver involvement, osteoporosis /
osteopenia, infertility and the presence of alopecia
were documented.
Ethics declaration: To conduct this study,
ethical approval was obtained from the Ethics
Committee of our hospital. All the applied
procedures were complied with the ethical
standards of human testing committee of our
institution and the Helsinki Declaration. Written
informed consent forms were received from all
participants.
Statistical Analysis: The results of our study
were analyzed with “The Statistical Package for
Social Sciences 19.0 (SPSS Armonk, NY: IBM
Corp.)” program. The data that had continuous
values were given as (mean ± standard deviation),
and the categorical data were given as frequency
and percentage (n, %). The data were tested for
compliance to normal distribution with the
Kolmogorov-Simirnov Test, Histogram and ± SD.
The nonparametric data of the groups were
compared by using the Mann Whitney U-test; and
the parametric data were compared with the
Parametric T-test. The Chi-square Test was
employed to test the categorical data. A P value <
0.05 was considered to be statistically significant.

Materials and Methods
Study Design: The patients who were diagnosed
and followed-up in the clinics of Gastroenterology
were included in the present study. The records of
celiac patients were taken from the hospital
database between 2015 and 2019. For all patients
who were diagnosed with CD, the inclusion
criteria for the study were having positive results
of the Antibody level test (Anti-Endomysium and
Tissue Transglutaminase Antibody (anti-TTG)),
which is having consistent results of the tissue
samples taken in endoscopy in histopathological
examination according to the Marsh classification
(20). The patients who did not continue followups in our clinic, whose data could not be
obtained were not included in the study. A total of
230 patients with CD, whose ages varied between
18 and 72 years were included in the study.
Evaluation of Demographic and Clinic
Features: The demographic and anthropometric
characteristics (age, gender, onset of disease,
duration of disease, educational status, marital
status, smoking use, body mass index (BMI)) of
the patients who included in the study were
documented. Height (meter) and weight (kg)
measurements were made to calculate the BMI of
the patients. The BMI was calculated with the
following formula: Weight/Height x Height. The
waist circumference, hip circumference, waist/hip
rates were also documented. In men, 0.9 waist/hip
rate was considered to be risky for abdominal
obesity and chronic diseases in men, and 0.85 in
women (21). The symptoms of the participants at
admission
were
documented.
Diarrhea,
constipation, reflux, bloating, abdominal pain,
nausea, vomiting were evaluated as gastrointestinal
system (GIS) symptoms.
Dietary Compliance: In patients who had CD,
gluten-free diet compliance was questioned
retrospectively in the patient records in patient
visits by the responsible physician and dietician. In
addition, compliance with gluten-free nutrition

Results
A total of 230 patients who were followed-up with
CD were included in the study. A total of 172
(74.8%) of the patients were female, and the mean
age was 33.4±10.6 years (range between 18-72
years). Although the mean BMI level of the
patients was 22.6±4.2; only 146 (63.5%) patients
had normal BMI. The waist-hip rate of the
patients ranged between 0.63 and 0.98 with a
mean of 0.81±0.07 (0.87±0.06 in males, and
0.8±0.06 in females). In 54 (%24.5) of the
patients, it was determined that the waist-hip rate
was above normal. EIMs were detected in the
celiac patients were evaluated. It was determined
that; 202 (87,8%) patients had EIMs.
Osteoporosis/osteopenia was determined in 146
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Table 1. Accompanying Extraintestinal Manifestations in Celiac Patients
Anemia
Arthritis / arthralgia
Dermatitis Herpetiformis
Oral Involvement
Liver Involvement
1N:

N1 - (%)
65 (28.3%)
96 (41.7%)
10 (4.3%)
116 (50.4%)
94 (40.9%)

Osteoporosis / Osteopenia
Infertility
Alopecia
Neurological Involvement
Total

N - (%)
146 (63.5%)
10 (4.3%)
38 (16.5%)
46 (20%)
202 (87.8%)

Number of patients

(63.5%) patients, oral involvement in 116 (50.4%)
patients, arthritis/arthralgia in 96 (41.7%) patients,
liver involvement in 94 (40.9%) patients, anemia
in 65 (28.3%) patients, neurological involvement
in 46 (20%) patients, alopecia in 38 (16.5%)
patients, infertility in 10 (4.3%) patients and
dermatitis herpetiformis in 10 (4.3%) patients
(Table 1).
The factors that might affect the development of
EIMs in celiac patients are considered. It was
determined that; there was a statistically
significant relation between EIMs development
and BMI. The BMI levels in individuals who had
EIM accompanying CD was 22.3±4.1, and in
individuals who did not have EIM was 24.4±4.3
(p=0.016). Although the EIMs development was
less in patients who had strict diet; however, this
was not statistically significant. No significant
relations
were
detected
between
EIM
development and other factors (Table 2).

in diagnosis of pediatric celiac patients prevents
the formation of peak bone mass emphasizes the
importance of delay in diagnosis in celiac patients.
Joint symptoms are also frequently reported in
CD. Along with recent studies reported the
prevalence of arthritis between 2-9%, in our study
which arthralgia is added, joint involvement was
found as 41.7% (12,13,25,26). In addition, the
prevalence of oral involvement in studies is very
contradictory, it has been reported in the range of
1-83% (13,26). It is thought that the different
symptoms which were evaluated as oral
involvement of the patients included in the study.
In our study, 50.4% of celiac patients had oral
involvement. Gluten exposure time, dietary
compliance, iron, vitamin and mineral deficiencies
as well as immunological disorders are suggested
as the causes of oral involvement (27).
Elevated liver enzymes and autoimmune liver
diseases such as autoimmune hepatitis, primary
biliary cholangitis and primary sclerosing
cholangitis are also frequently reported in celiac
patients (2). The incidence of hypertransaminemia
in celiac patients has been reported in 9-14% of
recent studies. In our study, in which evaluated
autoimmune liver diseases, non-alcoholic fatty
liver disease and the cause of unknown
hypertransaminasemia,
we
found
liver
involvement in 40% of patients. One of the most
common EIMs in all age groups in CD is anemia
and is becoming more common (28). Iron
deficiency as a result of iron absorption disorder,
vitamin B12 and folic acid deficiency play a role in
this case (29). In our study, 28.3% of the celiac
patients were found to be anemic. Other EIMs
such as dermatitis herpetiformis, alopecia and
infertility are also seen in celiac patients.
Dermatitis herpetiformis is a dermatologic
symptom of CD usually seen in adulthood (24,30).
In addition, approximately 20% of celiac patients
had neurological findings (12,13). The most
common of these is headache which usually occur
without accompanying gastrointestinal symptoms,
gluten ataxia and peripheral neuropathy (31). In
our study, we found that 20% of the patients had

Discussion
Clinical presentation is heterogeneous and often
ambiguous, as many extra-intestinal tracts are
affected in CD (22). Although the presence of
EIMs in celiac disease has been known for
decades, its prevalence is still unclear. The
prevalence rates of the patients were different due
to different age ranges and symptoms which were
evaluated as EIM of the patients included in the
study. However, some studies have reported that
the prevalence of EIM in celiac patients is
approximately 60% (12,13). In our study, we
found the EIM prevalence in 87% of adult celiac
patients.
CD is frequently reported to be accompanied by
bone, joint, liver, skin involvement and anemia
(23). Osteoporosis is one of the most common
EIM in adult celiac patients, especially in elderly
patients and postmenopausal women. Studies have
reported a prevalence of 4-23% in adult celiac
patients (12,24). In our study, osteoporosis /
osteopenia was found to be 63.5% as the most
common EIM in patients. In particular, the delay
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Table 2. Risk Factors Associated with the Presence of Extraintestinal Manifestations
Variables
Age (mean ± Sd)
Onset age of the disease (years)
(mean ± Sd)
Disease duration (years) (mean
± Sd)
BMI (kg/m 2) (mean ± Sd)
Waist/hip rate
Below the limit
Above the limit
Disease stage
Mild (Stage 2-3a)
Severe (Stage 3b,3c,4)
Dietary Compliance
Strict
None
Gender
Female
Male
Immunologic Remission
Yes
No
Family History
Yes
No
Educational Status
Illiterate
Primary Education
High School and over
Marital Status
Married
Single
Working Status
Working
Unemployed
Smoking Status
Smoking
Non-smoking
Quit
Complaints at First Admission
GIS symptoms
Non-GIS symptoms
GIS+Non GIS symptoms

Celiac Disease
EIM (-) (n=28)
35.9±14.4
30.7±14.5

Celiac Disease
EIM (+) (n=202)
33±10
28,2±10,1

Total
(n=230)
33,4±10,6
28,5±10,7

P value

5.21±3.9

4,82±3,4

4,8±3,5

0,578

24.4±4.3

22,3±4,1

22,6±4,2

0,016*

20 (71.4%)
8 (28.6%)

156 (%77,2)
46 (%22,8)

176 (%76,5)
54 (%24,5)

0,497

16 (57.1%)
12 (%42,9)

110 (%54,5)
92 (%45,5)

126 (%54,8)
104 (%45,2)

0,789

14 (%50)
14 (%50)

74 (%36.6)
128 (%63.4)

92 (%40)
138 (%60)

0,173

18 (%64,3)
10 (%35,7)

152 (%75,2)
50 (%24,8)

170 (%73,9)
60 (%26,1)

0,216

14 (%50)
14 (%50)

86 (%42,6)
116 (%57,4)

100 (%43,5)
130 (%56,5)

0,458

18 (%64,3)
10(%35,7)

160 (%79,2)
42 (%20,8)

178 (77,4)
52 (22,6)

0,077

2 (%7,1)
16 (%57,2)
10(%35,7)

39 (%19,3)
113 (%55,9)
60 (%26,1)

41 (%17,8)
129 (%56,1)
60 (%26,1)

0,204

18 (%64,3)
10 (%35,7)

144 (%71,3)
58 (%28,7)

162 (%70,4)
68 (%29,6)

0,447

4 (%14,3)
24 (%85,7)

42 (%20,8)
160 (%79,2)

46 (%20)
184 (%80)

0,420

2 (%7,1)
24 (%85,7)
2 (%7,1)

43 (%21,3)
138 (%68,3)
21 (%10,4)

45 (%19,6)
162 (%70,4)
23 (%10)

22 (%78.6)
4 (%14.3)
2 (%7.1)

144 (%71.3)
40 (%19.8)
18 (%8.9)

166 (%72.2)
44 (%19.1)
20 (%8.7)

EIM: Extra Intestinal Manifestations
BMI: Body Mass Index,
Sd: Standard Deviation,
GIS: Gastrointestinal System
*: Statistically significant (p<0.05)
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neurological involvement, 16.5% had alopecia,
4.3% had infertility and 4.3% had dermatitis
herpetiformis.
Although it is known that CD is more common in
women, the gender distribution of EIMs is
currently mostly unclear. The pathogenesis of
most of the EIMs is unclear. There is some
evidence that their existence is generally
associated with a more serious clinical and
histological presentation, but it does not appear
that the appearance or violence is only a direct
result of intestinal damage. Since even identical
twins with CD may have completely different
phenotypes, the balance between genetic and
environmental factors is considered to be
important. At least partially different pathogenic
background of variable presentations of CD is
supported by the unique appearance of serological
markers in some of these cases (23). Also delayed
in diagnosis of CD it was stated that as a result of
the increase in gluten exposure, the rate of EIM
increased and some findings regressed after diet
compliance (2,32). In our study, we did not find
any significant relationship between age and sex
with the presence of EIMs. However, we found a
significant relationship between the development
of EIMs and low BMI. Although it was not
statistically significant, it was seen that the rate of
EIMs was lower in those with dietary compliance.
In conclusion, the majority of adult celiac patients
were found to be accompanied by EIMs. The
diagnosis is delayed due to various clinical
presentations. Lack of delay in diagnosis of celiac
disease and consequently reduced gluten exposure
seem to be the only factor in preventing some EIMs.
In patients with symptoms that do not respond to a
gluten-free diet, accompanying autoimmune diseases
should be screened. Therefore, in addition to
gastroenterologists, a multidisciplinary approach is
required, including general internal medicine,
rheumatologist, dermatologist, ophthalmologist,
gynecologist and family physicians.
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