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Abstract

Objectives: Atypical presentation is the most prevalent
form of coeliac disease (CD) and mostly clinically
indistinguishable from other gastrointestinal (GI) disorders.
The first objective of this study was to determine the
prevalence of CD in patients with GI symptoms and
the second objective was to characterize the typical
manifestations of the atypical forms of CD. Methods:
This was a cross sectional study comprising 5,176
individuals by random sampling of self-referred people
from the Tehran province, during the years 2006-2007 in a
primary care setting. From 5,176 individuals, 670 with GI
symptoms were selected for coeliac serology including total
immunoglobulin A (IgA) and anti-tissue transglutaminase
(tTG) antibodies. Those with IgA deficiency were tested with
IgG tTG. Results: This study shows that 13% (670/5176)
of self-referred patients to a general practice suffer from GI
symptoms. Dyspepsia was the most common symptom in 25
seropositive cases similar to the rest of the study group. A
positive anti-tTG test was found in 22 from 670 investigated
subjects (17 women, 5 men) (95% CI: 1.70-4.30) and 8/670
were IgA deficient. A positive IgG tTG was detected in 3/8
IgA deficient individuals. The prevalence of CD antibodies
in serologically screened samples excluding IgA-deficient
was 3.3% and 3.7% when including those IgA-deficient with
positive tTG-IgG. Conclusions: Non-specific GI symptoms
seem to be the typical presentation of atypical CD. This study
indicated that there is a high prevalence of CD antibodies
among patients with GI symptoms (3.7%). More awareness
regarding the atypical presentation of CD could be the key
step in identifying asymptomatic patients.

Received: 16.01.2009 Accepted: 14.03.2009
J Gastrointestin Liver Dis
September 2009 Vol.18 No 3, 285-291
Address for correspondence: Kamran Rostami, MD, PhD.
Hon Clinical Lecturer
School of Medicine
University Hospital Birmingham, UK
Email: kamran.rostami@nhs.net

Key words

Prevalence — coeliac disease —anti-tissue transglutaminase
— dyspepsia — atypical presentation — serology.

Introduction

Better awareness of “non-classical” coeliac disease (CD)
and improved screening tests suggest that the prevalence of
CD is underestimated in developed and developing countries
[1-3]. The availability of serological tests for the diagnosis
of CD during the last two decades, and a better knowledge
of this disease, have permitted the identification of atypical
CD [1, 4-8]. The symptoms of CD vary so widely among
patients that there is no such thing as a “typical coeliac” as the
individuals are affected differently. There is no correlation
between the mode of presentation and the degree of mucosal
damages [9]. There have been more than 200 signs and
symptoms reported in association with gluten sensitivity,
yet there are cases with this disorder which may have no
symptoms at all [10, 11]. Terminology such as latent,
silent, potential and atypical are confusing and there is a
need for a better definition to cover the spectrum of gluten
sensitivity.

Increasing evidence of the adverse consequences relating
to delays in diagnosis and easier screening assays such as
tTG [12, 13] justifies the routine screening of high risk cases
[14-20]. Some preliminary reports have shown the efficacy of
a case-finding strategy in both adult and pediatric populations
[21-23]. This approach relies on an active role being played by
primary care physicians in selecting individuals to be tested
for CD. The aim of this study was to explore the etiology of
Gl disorders in a large cohort of symptomatic patients and to
identify the typical gastrointestinal (GI) pattern of atypical
CD. The atypical extra-intestinal symptoms have not been
considered in this study.

Patients and Methods

Patients
This was a cross sectional study which involved 5,176
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individuals randomly sampled from the population of the
Tehran province, Iran during the period October 2006
— November 2007. Six hundred and seventy individuals
with GI symptoms in their questionnaire were identified
in a primary care setting and extensively investigated for
a common GI pathology. From a total of 670 GI patients
included in this study, 427 subjects were women (63.73%)
and 243 subjects were men (36.27%) with a mean age of
41.61 and SD 16.55 years.

The study was approved by the Institutional Medical
Ethics Committees of Research Center for Gastroenterology
and Liver Disease, Shaheed Beheshti University, M.C. and
all participants signed a written informed consent.

Methods

The optical density readings on enzyme-linked
immunosorbent assay (ELISA) of 670 patients with GI
symptoms received for tissue transglutaminase (tTG)
antibody testing for CD were compared with their total IgA
concentrations. Those with IgA deficiency were tested with
IgG tTG.

All serological investigations were performed without
knowledge of the patient status. Human antitissue
transglutaminase (tTG) antibody and Immunoglobulin A
were measured. Determinations of IgA tTGA antibody were

carried out using a commercially available kit (AESKULISA
tTG, Germany) and an enzyme-linked immunosorbent
assay (ELISA) method. According to the manufacturer’s
instructions, when a value higher than 15.0 U/ml was
recorded, the result was considered positive.

Total serum IgA values were measured by an
immunoturbidometric assay (Pars Azmoon, Iran) and
serum levels below 70 U/L were considered indicative of
IgA deficiency. Immunoglobulin G (IgG) tTGG values were
further obtained in individuals with IgA deficiency by an
ELISA method, and using the commercially available kit
(AESKULISA tTGG, Germany).

Statistical analysis

Descriptive statistics, the chi-square test and conditional
logistic regression were carried out using SAS software in
order to find significant associated factors.

Results

Around 670/5176 (13%) of cases who attended primary
care for various reasons had GI symptoms (Figs. 1, 2).
We found an etiology for 290/670 symptomatic cases
who participated in this screening. A positive serology for
coeliac disease was detected in 25/290 (Table I) and another
265/290 cases had an infectious etiology (Table II). For

Table I. Clinical and laboratory features of tTG positive patients

Subjects Gender Age tTGA tTGAlevel TotallgA tTGG Gastrointestinal symptoms
Male/female  (yrs) Level

Case 1 F 64 +ve 15.22 normal ~ ----- Constipation, heartburn

Case 2 F 14 +ve 19.97 normal  ----- Heartburn

Case 3 M 51 +ve 26.93 normal ~ ----- Heartburn, abdominal pain

Case 4 F 37 +ve 25.56 normal  ----- Heartburn

Case 5 F 69 +ve 24.4 normal ~ ----- Abdominal pain, constipation, bloating, weight loss

Case 6 F 63 +ve 17.44 normal  ----- Heartburn, abdominal pain, bloating

Case 7 F 22 +ve 102.7 normal  ----- Heartburn

Case 8 M 81 +ve 22.59 normal ~ ----- Abdominal pain, weight loss

Case 9 F 42 +ve 49.68 normal - Abdominal pain, constipation, bloating

Case 10 F 21 +ve 286 normal ~ ----- Abdominal pain, bloating

Case 11 F 14 +ve 23.23 normal  ----- Diarrhea

Case 12 M 45 +ve 20.49 normal ~ ----- Weight loss

Case 13 F 46 +ve 20.93 normal  ----- Abdominal pain, bloating

Case 14 F 21 +ve 16.56 normal  ----- Abdominal pain, constipation

Case 15 M 68 +ve 17.61 normal ~ ----- Heartburn

Case 16 F 24 +ve 83.51 normal  ----- Heartburn, bloating, weight loss

Case 17 F 44 +ve 294.6 normal ~ ----- Constipation, bloating, weight loss

Case 18 F 41 +ve 15.50 normal  ----- Diarrhea,

Case 19 M 64 +ve 16.73 normal ~ ----- Abdominal pain, constipation

Case 20 F 43 +ve 21.99 normal  ----- Heartburn, bloating

Case 21 F 33 +ve 17.79 normal - Bloating

Case 22 F 29 +ve 37.80 normal  ----- Heartburn

Case 23 M 23 -ve 0.07 deficient  80.25  Constipation

Case 24 M 71 -ve 3.25 deficient  37.85 Abdominal pain

Case 25 M 20 -ve 4.22 deficient  15.07 Abdominal pain
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Fig 1. The frequency of gastrointestinal symptoms in 670 patients
(percent)

Table I1. Etiology of gastrointestinal symptoms in 290/670 GI
patients

56.7% (380/670) symptomatic cases no organic etiology
was found. 293/380 (77.3%) had functional symptoms like
constipation, diarrhea and dyspepsia. A number of 43/380
cases (11.3%) fulfilled the Rome III criteria for Irritable
bowel syndrome. The remaining 44/380 had only self-
limited short term symptoms and responded to short term
symptomatic treatment (Table III).

The most prevalent symptoms in these 670 cases were
dyspepsia (208/670), bloating (190/670), abdominal pain
(185/670), constipation (139/670), weight loss (44/670),
nausea (36/670), diarrhea (23/670) and reflux (23/670)
(Fig.1). Constipation, heartburn, and bloating were
significantly more prevalent in females compared to the
male patients (Table IV).

Abdominal pain, heartburn, bloating and constipation
were the most common symptoms found in tTG positive
cases and diarrhea was found only in 2/25 cases (Table I).
However, these symptoms were not specific for CD as the
rest of the study group presented with similar symptoms.

Etiology Cases affected Percentage

Blastocystis hominis 30/670 447 . A positive tTGA test was found in 22 out of 670
Giardia lamblia 41670 o1l investigated subjects (17 women, 5 men) (95% CI: 1.70-
Iodomoeba butchelii 13/670 1.94

Entamoeba Histolytica/ Entamoeba 11/670 1.64 Table III. Functional bowel symptoms

Dispar complex Conditions Number (%)
Cryptosporidium parvum 3/670 0.44 Functional bowel symptoms IBS 43/380 (11.3)
Chilomastix mesenelli 13/670 1.94 Non-IBS Heartburn 147/ 380 (38.68)
Ascaris lumbricoides 2/670 0.3 Abdominal pain 145/ 380 (38.15)
Enterobius vermicularis 2/670 0.3 Diarrhea 12/ 380 (3.15)
Rotavirus 150/670 22.38 Constipation 94/ 380 (24.73)
tTG positive 25/670 3.7 Short term 44/380 (11.57)

province,

Screening 5176 individual by random sampling of people from the Tehran

A 4

670/5176 (13%) with GI symptoms were selected

645/670 —ve tTGA

A

Serology tTGA and Total IgA in 670

A 4 A

265/645 Infection

388/670 FBD

A A

44/670 IBS

l +ve tTGA in 22/670

IgA deficient 8/670

A 4

IgG-tTGA +ve in 3/8

A A

25/670 IgA and IgG +ve

Fig 2. Flowchart or the study design. FBD functional bowel disorder, IBS irrritable bowel

syndrome
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Table IV. The type and frequency of symptoms in all cases,
actual number and (%)

Symptoms Females Males Total
Abdominal pain 142 (21.19) 43 (6.41) 185 (27.61)
Constipation 110 (16.41)  29(4.32) 139 (20.74)
Diarrhea 13 (1.94) 10 (1.49)  23(3.43)
Bloating 144 (21.49) 46 (6.86) 190 (28.35)
Heartburn 144 (21.49)  64(9.55) 208 (31.04)
Nausea 23 (3.43) 3(0.44) 26 (3.88)
Weight loss 23 (3.43) 21 (3.13) 44 (6.56)
Dysphagia 18 (2.68) 6(89) 24 (3.58)
Fecal incontinence 1(0.14) 1(0.14) 2(0.29)
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Fig 4. Histogram of age (with normal curve) for CD patients.

4.30) and 8/670 were IgA deficient. tTGG was positive
in 3/8 IgA deficient. The most tTG positive patients ranged
between 15- 45 years (14 patients) (Figs.3, 4)

A multivariate logistic regression was performed to
assess the relationship between GI symptoms and CD. Only
weight loss (OR=3.45,95% CI: 1.15-10.30) and constipation
(OR=0.33, 95% CI: 0.13-0.82) appear to be correlated
significantly with CD.

Discussion

Cocliac disease is the major diagnosable food related
disorder and often it is diagnosed late presenting with milder
and more atypical symptoms [24]. Serologic screening
studies suggest that it occurs in about 1-2.5% of the
population around the world [25, 26]. However, serology
does not detect a subgroup of atypical patients with milder
mucosal abnormalities [27-30]. Our study included screening
of patients with non-specific GI symptoms running a greater
risk of CD, e.g., some of the subjects with dyspepsia and
changing of bowel habits etc. Classically, the condition
presented with malabsorption and failure to thrive in infancy,
but this picture has now been overtaken by the much more
common presentation in adults, usually with non-specific
symptoms such as dyspepsia, disturbance in bowel habits
or with symptoms outside the small bowel [31-39]. In
this study, weight loss and constipation appeared to be
correlated significantly with CD and dyspepsia was the most
common symptom in the whole study group (Fig. 1). This
shows that a considerable number of coeliac patients do
not have demonstrable clinical or functional characteristics
of the disease [7, 40]. However, this atypical presentation
especially with constipation has received considerably less
attention than typical forms of disease such as diarrhea and
malabsorption in clinical practice (Table V).

It was suggested several decades ago that symptomatology
might be related to the extent to which the small intestine is
structurally involved. In other cases, symptoms arise only
when the compensating hypertrophied lower small bowel is
defunctioned through other factors, such as an inter-current
bowel infection. However, Murray et al and others clearly
identified that the symptoms are not only predominately
atypical but also they do not seem to be related solely to the
degree of mucosal changes [41-43]. Similarly, the sensitivity
of antibodies is not influenced by clinical presentation as
it does not differ between patients with typical or atypical
disease [44].

Interestingly, early CD has been shown to have gluten-
dependent GI symptoms even at the microscopic stage of
the mucosal lesion such as Marsh 0 or Marsh I [45-47].
The main issue is not the degree of mucosal changes,
but the consistency of mucosal abnormalities with gluten
sensitivity [48-51]. There are gluten-sensitised lymphocytes
in the mucosa and this is what gluten sensitivity means,
irrespective of the degrees of mucosal damage [46, 47, 49,
52]. Unfortunately, there are no facilities to look routinely
for the subtle mucosal changes even in the most modern
centers. In contrast to the current guidelines restrictions,
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Table V. Typical presentation of atypical CD compared to classical CD
Investigations Classical CD Atypical CD outside small bowel Atypical GI like this
study
Abdominal pain Obesity Abdominal pain
Chronic diarrhea Dyspepsia Dyspepsia
Vomiting Constipation Constipation
Weight loss Depression and anxiety
Foul smelling stool
Fatigue
Failure to thrive or short stature
Delayed puberty
Osteoporosis
Anaemia

Biochemistry and
haemathology

Iron deficiency

Anaemia

Low serum protein levels
Low serum calcium levels

Serology Positive serology, tTGA, EMA

Macrocytic anaemia,
Vitamin B12 deficiency,
Abnormal liver function tests

Negative or +ve serology, IgA deficient, or only positive in

small bowel mucosa or in stool samples

Histology Macroscopic lesion (Marsh Illa-IIIc)

Microscopic and macroscopic lesions Marsh 0-11lc affecting

atypical site of small bowel: bulb or terminal ileum

we believe that symptomatic gluten sensitive cases with any
degree of mucosal abnormalities would potentially benefit
from a gluten free diet.

In this study, 380/670 presented functional and
nonspecific bowel disorders. The symptomatology in this
group was very similar to that of those with an organic
etiology (Table VI). It is possible that there might be some
unidentified gluten sensitive cases in this group which we
have been unable to detect due to the lack of routine effective
facilities [53].

Table VI. Gastrointestinal symptoms in 380 patients with
functional symptoms and 290 with an organic GI disorder

Symptoms 380 with functional 290 with an organic
symptoms etiology
Bloating 110 (28.9%) 80 (27.6%)
Heartburn 115 (30.30%) 93 (32.1%)
Nausea 16 (4.2%) 10 (3.4%)
Weight loss 30 (7.90%) 14 (4.8%)
Dyspepsia 18 (4.7%) 6 (2.1%)
Incontinence 1(0.26%) 1 (0.3%)
Abdominal pain 102 (26.8%) 83 (28.6%)
Constipation 85 (22.3%) 54 (18.6%)
Diarrhea 11 (2.9%) 12 (4.1%)

Similar published analyses have shown that testing for
CD in other symptomatic patients such as patients with
suspected IBS is likely to be cost-effective even at a low
CD prevalence (3—8%) [54-56]. Similar prevalence found
in patients with dyspepsia and other atypical symptoms in
this study would justify screening for gluten sensitivity in
most patients with GI symptoms. Although a negative result
of antibody screening does not exclude the CD diagnosis, a
positive result of EMA/tTGA is associated with important
histological changes. Therefore, with the limitations of

serology [28, 29, 57] in detecting CD, one can assume that
the prevalence of undiagnosed CD among patients with GI
symptoms is even higher than the number of cases detected
in this study.

One way to optimize the efficacy of screening would be
by using the strategy suggested by Rashtak and Murray [5,
58]. They suggest using HLA typing as a high-sensitivity
rule-out test when there is a high suspicion of CD and to
use serologic testing a high-specificity rule-in test when
the probability is low [5]. This strategy might be helpful in
encouraging health professionals to use serology because the
index of suspicion is generally low for atypical presentation.
On the other hand, relying on serology alone might result in
overlooking those patients with negative serology even when
the suspicion is low [28-30, 57, 59]. Perhaps performing
HLA typing in seronegatives would give some more degree
of reassurance in ruling it out as suggested by Hadithi et al
[58].

Finally, it is time to forget the classical GI presentation
and focus on non-specific specificities of the CD spectrum
when the health-related life quality of coeliac patients with
atypical presentation is impaired. Implementing a new
diagnostic strategy with a high index of suspicion based on
recent evidence on atypical forms of CD would be the key
step in identifying patients without symptoms.
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