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Background and aims: Celiac disease shares several symptoms which constitute some of the ROME criteria
used for the diagnosis of irritable bowel syndrome (IBS), and as such many patients with underlying Celiac
disease may be mistakenly diagnosed as having IBS. The aim of the present study was to determine the
prevalence of Celiac disease in patients with IBS fulfilling ROME III criteria.
Materials and methods: Patients who fulfilled ROME III criteria for irritable bowel syndrome were screened
for Celiac disease using the BiocardTM Celiac Disease Stick test, and patients who tested positive had their
serum samples analyzed for antigliadin IgA and IgG, and anti-tissue transglutaminase IgA antibodies.
Patients with detectable antibody levels underwent endoscopic duodenal biopsy to confirm a diagnosis of
Celiac disease.

Results: Two of 100 patients who were diagnosed as having irritable bowel syndrome as per the Roma III
criteria were found to have elevated levels of serum antigliadin IgA and IgG, and anti-tissue transglutaminase
IgA antibodies, with histological evidence of Celiac disease on examination of duodenal biopsy. Both patients
were started on a gluten-free diet, showing significant improvement in their symptoms on follow-up.
Conclusions: Celiac disease is a common finding among patients labeled as IBS. Celiac disease must be
considered in differential diagnosis of IBS especially in the therapy refractory group.

© 2010 European Federation of Internal Medicine. Published by Elsevier B.V. All rights reserved.
1. Introduction

Irritable bowel syndrome (IBS) is a functional bowel disorder
characterized by symptoms of abdominal pain or discomfort that is
associated with disturbed defecation. IBS is one of the common
problems that a gastroenterologist encounters in daily practice [1].
Reported prevalence rate for IBS was above 15% in western society
[2,3]. A diagnosis of IBS is mainly symptom based, since there is no
objective physical examination, laboratory or radiological findings
specific to this disorder. Many of the symptoms on the list, including
diarrhea, abdominal cramps, and symptom relief after defecation and
bloating, are also shared by Celiac disease (CD). Despite this, serologic
testing for CD and duodenal biopsy are not routinely obtained in
patients with suspected IBS, which may easily result in a missed
diagnosis, particularly in case of an atypical presentation of CD. Many
gastroenterologists support the inclusion of CD screening tests as part
of routine testing for IBS; however this has yet to become a universally
accepted recommendation. The aim of this study was to establish the
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frequency of CD in investigated patients diagnosed with IBS based on
the Rome III criteria.

2. Materials and methods

All patients presenting to the Gastroenterology clinic of Ankara
University Hospital between October 2006 and January 2007,
regardless of their complaints, where approached for enrollment in
this study. After informed consent was obtained, patients fulfilling the
Roma III criteria for IBS were evaluated for inclusion in the study.
Exclusion criteria were advanced age (≥65 years), presence of one or
more alarming symptom (weight loss, onset at advanced age, having a
family history of inflammatory bowel disease or cancer, fever,
abnormal physical examination findings, arthritis, dermatitis, malab-
sorption, anemia, leucocytosis, high sedimentation rate, presence of
occult blood in stool), abnormal upper and lower gastrointestinal
system endoscopic studies, presence of any kind of gastrointestinal
system malignancy, having concomitant metabolic or endocrine
diseases (diabetes mellitus, hyper-and hypo-thyroidism, adrenocor-
tical disorders) heart failure, chronic obstructive pulmonary disease,
liver cirrhosis, renal failure, severe depression, having history of
continuous drug use.

Laboratory tests conducted for each patient were a complete blood
count, erythrocyte sedimentation rate, fasting blood glucose, urea,
ed by Elsevier B.V. All rights reserved.
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Fig. 2. Biocard TM coeliac test a) negative, b) positive.

390 E. Korkut et al. / European Journal of Internal Medicine 21 (2010) 389–392
creatinine, aminotransferases, thyroid hormones (free T4, free T3 and
thyroid-stimulating hormone), microscopic stool examination, occult
blood test in stool, digestion tests in stool and serum IgA levels.
Patients with selective IgA deficiency were also excluded from the
study.

Of the 1380 patient approached, some of which were previously
evaluated and treated in primary and secondary clinics, 100 were
deemed suitable for inclusion in the final analysis (Fig. 1). All 100
patients were screened for CD using the commercially available
Biocard TM Celiac test. Capillary fingertip blood is first diluted with a
blood buffer (0.09% sodium azide) after which three drops of blood
are applied onto the test card. After a waiting period of 3–5 min as per
manufacturer instructions, the appearance of red line in both of the
control and test fields indicates a positive result, while a red line in the
control field alone indicates a negative one (Fig. 2).

Test-positive patients would be subject to further testing to
confirm a diagnosis of CD, including serum antigliadin IgA, IgG and
tissue transglutaminase Ig G and after confirmation total of four
biopsies taken from the second part of the duodenumwere sent to for
histopathological examination in formaldehyde solution. All speci-
mens were evaluated by a designated pathologist. Findings were
interpreted based on the MARSH criteria (Stage 0–4) based on the
presence of intraepithelial lymphocytes, crypt hyperplasia and villous
atrophy [4]. Those found to have CD would be started on a gluten-free
diet and followed-up in our department. This study was conducted
with approval by the local ethics committee at Ankara University.
3. Results

Of the 100 patients who fulfilled the Rome III criteria for IBS, 75
were female (mean age 40.65±12.49) and 25 were male (mean age
37.5±13.69) (Table 1). While 59 of the patients had at least 3 of the
Fig. 1. Disposition of patients.
described symptoms, 41 of them only had 2 symptoms. Duration of
symptoms ranged from 6 months to 20 years (mean 63 months).
Based on stool consistency as described in the Rome III criteria,
patients were subdivided into 3 groups: 63 as IBS with constipation,
21 as IBS with diarrhea and 16 as mixed IBS.

Two patients, both female, tested positive for CD using the
Biocard TM Celiac test. Subsequent serological testing confirmed the
presence of high titers of antigliadin and tissue transglutaminase
antibodies. Histopathological examination of duodenal biopsy speci-
mens revealed typical findings consistent with CD (both patients with
Marsh type 3a histology). While one of the patients predominantly
had diarrhea, the other mainly complained of constipation. Both
patients responded well to a gluten-free diet and are currently under
follow-up.

4. Discussion

IBS symptoms have been reported in 10–20% of adolescents and
adults worldwide, with the disorder more prevalent in women [5].
Studies from Turkey utilizing the Rome II criteria have estimated the
prevalence of IBS in the general population as ranging from 7.4–19.1%
[6,7]. IBS is best viewed as an interaction of biological and
psychosocial factors. Disturbance of brain-gut interaction, abnormal
central processing, altered motility, visceral hyperalgesia, autonomic
and hormonal events, genetic and environmental factors, postinfec-
tious sequela, and psychosocial disturbance are variably involved,
depending on the individual [8]. In light of all the different
mechanisms implicated in the pathophysiological process, it is no
surprise that the treatment of IBS poses a great challenge to clinicians,
as well as resulting increased treatment costs [9,10].

In our study we preferred to utilize the Rome III criteria for IBS.
Core differences from the Rome II criteria include a redefinition of the
duration and frequency of symptoms required for a diagnosis of IBS, as
well as the inclusion of relief of symptoms after defecation as a
diagnostic criterion. Subtypes of IBS were also updated [5]. The main
aim of the Rome III study group was to offer a more comprehensive
Table 1
Demographic and clinical characteristics of the study population.

Female (n=75) Male (n=25)

Age 40.65±12.49 37.5±13.69

IBS subtypes
IBS with constipation (IBS-C) 54 (72.0%) 9 (36.0%)
IBS with diarrhea (IBS-D) 10 (13.3%) 11 (44.0%)
Mixed IBS (IBS-M) 11 (14.7%) 5 (20.0%)

Duration of IBS symptom (years)
b1 11 (14.7%) 1 (4.0%)
1–5 29 (38.7%) 14 (56.0%)
5–10 18 (24.0%) 5 (20.0%)
N10 17 (22.6%) 5 (20.0%)

BiocardTM celiac disease stick test
Positive 2a –

Negative 73 25

a One patient had IBS-C, other had IBS-D.
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model to help guide clinical practice, epidemiological and therapeutic
studies as well as research into pathophysiology [5]. As with the
preceding set of criteria, review of symptoms and clinical evaluation
were deemed sufficient to make a diagnosis of IBS based on the Rome
III criteria. In patients with typical IBS symptoms in the absence of any
alarming symptoms, further laboratory testing is not warranted [5].

The prevalence of CD in the general population lies between 0.02–
1% [11–16]. Data on the prevalence of the disorder in Turkey is limited,
estimated at 0.99–1.3% [17,18]. To date, in studies investigating the
prevalence of CD in patients diagnosedwith IBS based on the Rome I, II
and Manning criteria, the prevalence has been reported between 0–
11.4% [19]. In a study from England by Sanders et al. [20], 300 patients
who were referred for secondary care with a suspicion of having IBS
met the Rome II criteria for the disorder. They used antigliadin (AGA)
and anti endomesium antibodies (EMA) to screen for CD. Sixty-six of
the patients were found to be positive for EMA, while 14 patients
(4.7%) had CD confirmed by biopsy (11 EMApositive, 3 EMAnegative).
In another primary care cross-sectional study by the same team, out of
1200 patients 123met the Rome II criteria for IBS. Again AGA and EMA
were used as screening tests, and 3.3% of the patients had
histopathological findings consistent with CD [21].

In the USA, Fasano et al. [22] conducted a large comprehensive
study on 5073 patients presenting to primary and secondary clinics
with IBS symptoms. In a subgroup of patients who had chronic
diarrhea (n:1848), the prevalence of CD was 3.85%, while in patients
complaining mainly of abdominal pain (n:1695) and constipation
(n:1539), frequency of CD was 3.32% and 2.6%, respectively. Recently,
Jadallah et al. [23] from Jordan detected antiTG antibodies in 24 out of
742 previously uninvestigated patients who fulfilled the Rome II
criteria for IBS. Duodenal biopsies confirmed the presence of CD in
3.23% of patients, an outcome similar to our study. In all of the
aforementioned studies, as in our own, symptomatic relief was
achieved with a gluten-free diet.

On a different note, and American study by Locke et al. [24] on 50
primary care patients diagnosed with IBS using Maning criteria, TTg
antibody positivity was reported at 4%. Interestingly, they discovered
that this rate was not different in patient with dyspeptic symptoms
compared to those who were asymptomatic. They suggested that CD
did not explain the presence of either IBS or dyspepsia in these
subjects. In the Netherlands, van der Wouden et al. [25] published a
study on 163 patients presenting for secondary care and who met the
Rome II criteria from IBS. EMA was not detected in any of the 148
patients who were tested. Furthermore, none of the 32 patients in
whom duodenal biopsies were indicated had histopathological
findings consistent with CD.

In a Turkish study by Ozdil et al on 60 patients completely fulfilling
the Rome II criteria for IBS, antigliadin IgA positivity was observed in 4
patients [7]. However, normal findings on histopathological exami-
nation of duodenal biopsies excluded a diagnosis of CD [7].

It is obvious from the above-mentioned studies that there is no
consensus on routine testing for CD in IBS patients [5,19–25].
Unfortunately, it is not always possible to identify patients with CD
who present with IBS-like symptoms based on history and clinical
evaluation alone. In an intriguing study by O'Leary et al, while 30 out
of 150 patients (20%) with CD fulfilled the Rome criteria for IBS, only
8 individuals out of 162 controls (5%) where found to have IBS [26].

In two recent cost-effectiveness analyses it has been postulated
that serologic testing for CD in a population with a prevalence of
around 1% would be cost-effective [9,10]. For our study, we preferred
to use the commercially available BiocardTM Celiac Test as a simple,
rapid, and reliable home test kit for the detection of tissue
transglutaminase IgA autoantibodies from a fingertip blood sample
[27,28]. For this test, Raivio et al. [28] reported a sensitivity and
specificity of 82% and 100%, respectively. Both patients who tested
positive were eventually proven to have CD after histopathological
examination of duodenal biopsies. Of course, since not all the patients
in the study group were subject to histopathological evaluation, it is
not possible to comment on whether the prevalence of this disorder
might actually be greater than 2%. On the other hand, our study
population consisted of patients previously investigated in primary
and secondary clinics, most of which had already undergone
endoscopic and colonoscopic evaluation without any ascertainable
pathology, including iron deficiency anemia. It would not be prudent
to obtain duodenal biopsies from all patients with IBS just to exclude a
diagnosis of CD, particularly if they have already been investigated
before and had negative Biocard tests.

The fact that a majority of patients in are study population had
constipation-predominant IBS may have contributed to a lower
prevalence of the disorder.

To date, several presentations of CD have been identified: typical,
atypical, latent and potential [29,30]. It is widely believed that most
patients with CD have obscure clinical and functional characteristics,
labeling them as having latent disease or as potential Celiac patients
[31,32]. Missed diagnosis poses a risk for potential complications such
as osteoporosis, infertility and malignancies [33–35]. A gluten-free
diet has been shown to decrease mortality and improve quality of life,
even in symptomatic patients [36].

Whether the Rome III criteria offer any added advantage over
previous editions with regards to the correct identification of organic
diseases such as CD is not clear. On the other hand, the only
differences from the Rome II criteria being changes to the duration of
symptoms and redefinition of subtypes, it would be unfair to place
judgment onwhether exclusion of CD is possible or not based on these
criteria alone. Our study is the first of its kind to investigate the
frequency of CD in patients with IBS using the latest Rome III criteria.

To conclude, in our study population of IBS patients diagnosed using
the Rome III criteria; we established the prevalence of CD as 2%. The
prevalenceof CD inpatientsdiagnosedwith IBSusing theRoma III criteria
is not different from previous studies using other diagnostic criteria for
IBS. In previously investigated patients who have received prior
treatment for IBS, the Biorcard finger test offers an easy to use, rapid
and cheapoption for screening for CD.Of course, a larger cohortwouldbe
required to establish the actual benefit of this test. The sensitivity and
specificity of this screening test also needs to be evaluated by further
studies on patients with histopathologically proven CD.

5. Learning Points

• Celiac disease must be considered in differential diagnosis of IBS
especially in thetherapy refractory group.

• The main aim of the Rome III study group was to offer a more
comprehensive model to help guide clinical practice, epidemiological
and therapeutic studies as well as research into pathophysiology.

• There is no consensus on routine testing for Celiac disease in IBS
patients.

• Our study is the first of its kind to investigate the frequency of Celiac
disease in patients with IBS using the latest Rome III criteria.

• We established the prevalence of Celiac disease as 2% in our study
population of IBS patients using the Rome III criteria.

• BiocardTM Celiac Test as a simple, rapid, and reliable home test kit
for the detection of tissue transglutaminase IgA autoantibodies from
a fingertip blood sample.
References

[1] Everhart JE, Renault PF. Irritable bowel syndrome in office based practice in the
United States. Gastroenterology 1991;100:998–1005.

[2] Thompson WG, Heaton KW. Functional bowel disorders in apparently healthy
people. Gastroenterology 1980;79:283–8.

[3] BommelaerG, RouchM,DapoignyM, PaisD, Loisy P,GualinoM, et al. Epidemiologyof
intestinal functional disorders in an apparently healthy population. Gastroenterol
Clin Biol 1986;10:7–12.



392 E. Korkut et al. / European Journal of Internal Medicine 21 (2010) 389–392
[4] Marsh MN. Gluten, major histocompatibility complex, and the small intestine. A
molecular and immunobiologic approach to the spectrum of gluten sensitivity
(‘celiac sprue’). Gastroenterology 1992;102:330–54.

[5] Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin F, Spiller RC.
Functional bowel disorders. Gastroenterology 2006;130:1480–91.

[6] Karaman N, Türkay C, Yönem O. Irritable bowel syndrome prevalence in city
center of Sivas. Turk J Gastroenterol 2003;14:128–31.

[7] Ozdil K, Sokmen M, Ersoy O, Demirsoy H, Kesici B, Karaca C, et al. Association of
gluten enteropathy and irritable bowel syndrome in adult Turkish population. Dig
Dis Sci 2008;53:1852–5.

[8] Drossman DA, Camilleri M, Mayer EA, Whitehead WE. AGA technical review on
irritable bowel syndrome. Gastroenterology 2002;123:2108–31.

[9] Spiegel BM, DeRosa VP, Gralnek IM, Wang V, Dulai GS. Testing for celiac sprue in
irritable bowel syndrome with predominant diarrhea: a cost-effectiveness
analysis. Gastroenterology 2004;126:1721–32.

[10] Mein SM, Ladabaum U. Serological testing for coeliac disease in patients with
symptoms of irritable bowel syndrome: a cost-effectiveness analysis. Aliment
Pharmacol Ther 2004;19:1199–210.

[11] Ciclitira PJ, King AL, Fraser JS. AGA technical review on Celiac Sprue. American
Gastroenterological Association. Gastroenterology 2001;120:1526–40.

[12] American Gastroenterological Association medical position statement. Celiac
sprue. Gastroenterology 2001;120:1522–5.

[13] Catassi C, Rätsch IM, Fabiani E, Rossini M, Bordicchia F, Candela F, et al. Coeliac
disease in the year 2000: exploring the iceberg. Lancet 1994;343:200–3.

[14] Csizmadia CG, Mearin ML, von Blomberg BM, Brand R, Verloove-Vanhorick SP.
An iceberg of childhood coeliac disease in the Netherlands. Lancet 1999;353:
813–4.

[15] Weile I, Grodzinsky E, Skogh T, Jordal R, Cavell B, Krasilnikoff PA. High prevalence
rates of adult silent coeliac disease, as seen in Sweden, must be expected in
Denmark. APMIS 2001;109:745–50.

[16] Gomez JC, Selvaggio GS, Viola M, Pizarro B, la Motta G, de Barrio S, et al. Prevalence
of celiac disease in Argentina: screening of an adult population in the La Plata area.
Am J Gastroenterol 2001;96:2700–4.

[17] Gursoy S, Guven K, Simsek T, Yurci A, Torun E, Koc N, et al. The prevalence of
unrecognized adult celiac disease in Central Anatolia. J Clin Gastroenterol
2005;39:508–11.

[18] Elsurer R, Tatar G, Simsek H, Balaban YH, Aydinli M, Sokmensuer C. Celiac disease
in the Turkish population. Dig Dis Sci 2005;50:136–42.

[19] Leeds JS, Sanders DS. Is there an association between coeliac disease and irritable
bowel syndrome? Gut 2007;56:1326–7.

[20] Sanders DS, Carter MJ, Hurlstone DP, Pearce A, Ward AM, McAlindon ME, et al.
Association of adult coeliac disease with irritable bowel syndrome: a case-control
study in patients fulfilling ROME II criteria referred to secondary care. Lancet
2001;358:1504–8.

[21] Sanders DS, Patel D, Stephenson TJ, Ward AM, McCloskey EV, Hadjivassiliou M,
et al. A primary care cross-sectional study of undiagnosed adult coeliac disease.
Eur J Gastroenterol Hepatol 2003;15:407–13.

[22] Fasano A, Berti I, Gerarduzzi T, Not T, Colletti RB, Drago S, et al. Prevalence of celiac
disease in at-risk and not-at-risk groups in the United States: a large multicenter
study. Arch Intern Med 2003;163:286–92.

[23] Jadallah KA, Khader YS. Celiac disease in patients with presumed irritable bowel
syndrome: a case-finding study. World J Gastroenterol 2009;15:5321–5.

[24] Locke 3rd GR, Murray JA, Zinsmeister AR, Melton 3rd LJ, Talley NJ. Celiac disease
serology in irritable bowel syndrome and dyspepsia: a population-based case-
control study. Mayo Clin Proc 2004;79:476–82.

[25] vanderWoudenEJ, NelisGF, Vecht J. Screening for coeliacdisease inpatients fulfilling
the Rome II criteria for irritable bowel syndrome in a secondary care hospital in The
Netherlands: a prospective observational study. Gut 2007;56:444–5.

[26] O'Leary C, Wieneke P, Buckley S, O'Regan P, Cronin CC, Quigley EM, et al. Celiac
disease and irritable bowel-type symptoms. Am J Gastroenterol 2002;97:1463–7.

[27] Davidson AG, Hassall EG. Screening for celiac disease. CMAJ 1997;157:547–8.
[28] Raivio T, Kaukinen K, Nemes E, Laurila K, Collin P, Kovács JB, et al. Self

transglutaminase-based rapid coeliac disease antibody detection by a lateral
flow method. Aliment Pharmacol Ther 2006;24:147–54.

[29] Ferguson A, Arranz E, O'Mahony S. Clinical and pathological spectrum of coeliac
disease-active, silent, latent, potential. Gut 1993;34:150–1.

[30] Troncone R, Greco L, Mayer M, Paparo F, Caputo N, Micillo M, et al. Latent and
potential coeliac disease. Acta Paediatr Suppl 1996;412:10–4.

[31] Rostami K, Mulder CJ, Werre JM, van Beukelen FR, Kerchhaert J, Crusius JB, et al.
High prevalence of celiac disease in apparently healthy blood donors suggests a
high prevalence of undiagnosed celiac disease in the Dutch population. Scand J
Gastroenterol 1999;34:276–9.

[32] Not T, Horvath K, Hill ID, Partanen J, Hammed A, Magazzu G, et al. Celiac disease
risk in the USA: high prevalence of antiendomysium antibodies in healthy blood
donors. Scand J Gastroenterol 1998;33:494–8.

[33] McFarlane XA, Bhalla AK, Reeves DE, Morgan LM, Robertson DA. Osteoporosis in
treated adult coeliac disease. Gut 1995;36:710–4.

[34] Collin P, Vilska S, Heinonen PK, Hällström O, Pikkarainen P. Infertility and coeliac
disease. Gut 1996;39:382–4.

[35] Holmes GK, Prior P, Lane MR, Pope D, Allan RN. Malignancy in coeliac disease-
effect of a gluten free diet. Gut 1989;30:333–8.

[36] Corrao G, Corazza GR, Bagnardi V, Brusco G, Ciacci C, Cottone M, et al. Club del
Tenue Study Group. Mortality in patients with coeliac disease and their relatives: a
cohort study. Lancet 2001;358:356–61.


	The prevalence of celiac disease in patients fulfilling Rome III criteria for irritable bowel syndrome
	Introduction
	Materials and methods
	Results
	Discussion
	Learning Points
	References




