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Abstract

Celiac disease (CD) is one of the most frequent genetc disorders diagnosed in the adult
populaton and it may present a wide spectrum of gastrointestnal symptoms, which bear a large
degree of overlap with functonal dyspepsia, irritable bowel syndrome (IBS) or functonal
diarrhea. It has been demonstrated that CD, as diagnosed by positve serology and villous
atrophy, is more frequent in patents with functonal dyspepsia (1.2-6.2%) and IBS (4.7-11.4%)
than in the general populaton. This prevalence may be higher if we consider the whole spectrum
of gluten-dependent mucosal histopathological lesions, including lymphocytc enteropathy.
Consequently, patents with these gastrointestnal symptoms might be misdiagnosed with a
functonal bowel disorder if the diagnostc approach does not include CD-specifc antbody tests
and duodenal biopsies. This fact might bring, as a result, a delay in CD diagnosis and treatment,
with important consequences in terms of morbidity and quality of life. Non-celiac gluten
sensitvity is a clinical conditon characterized by symptoms that improve afer gluten withdrawal,
negatve celiac serology and absence of enteropathy, which may be involved as a trigger in some
functonal bowel disorders such as IBS.
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1. Introducton

The European Society of Pediatric Gastroenterology Hepatology and Nutriton (ESPGHAN)
recently defned celiac disease (CD) as a systemic immune-mediated disease caused by gluten in
genetcally predisposed individuals, characterized by the presence of a variable combinaton of
gluten-dependent clinical manifestatons, specifc antbodies, HLA-DQ2 or DQ8 haplotypes and
enteropathy.1 Classically, the CD diagnosis needed the presence of villous atrophy in duodenal
biopsies, however, recent evidence shows that patents with mild forms of enteropathy (Marsh I
or II lesion) may present gastrointestnal and extraintestnal symptoms with the same frequency
as patents with atrophy.2-4 The diagnosis of CD in these patents, who ofen have a negatve
serology, is not easy and requires the presence of an HLA-DQ2 or DQ8-compatble haplotype as
well as the demonstratng that its symptoms and enteropathy are gluten-dependent.5,6

The clinical expression of CD is quite variable, ranging from very serious forms with diarrhea and
dehydraton to oligosymptomatc or asymptomatc forms (silent CD). In adults, its most frequent
presentaton is oligosymptomatc with digestve and/or extradigestve symptoms.7 Some of the
gastrointestnal symptoms, such as dyspepsia, recurrent abdominal pain or diarrhea, are very
prevalent in gastroenterological practce and may be erroneously atributed to a functonal
gastrointestnal disorder if the diagnostc study is not completed with CD-specifc antbody tests
and duodenal biopsies. Since the sensitvity of serology is less than 30% in mild enteropathy, it is
recommended to carry out a fuller diagnostc study with duodenal biopsies in those cases where
there is a high index of clinical suspicion.8 The use of additonal immunohistochemical staining
with monoclonal antbodies for CD3 lymphocytes facilitates visualizaton of intraepithelial
lymphocytes (IELs) and thus the diagnosis of mild enteropathy forms.9

Functonal dyspepsia, irritable bowel syndrome or functonal diarrhea are some of the functonal
gastrointestnal disorders, which have been associated with celiac disease or non-celiac gluten
sensitvity, a clinical entty of recent appearance.
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Figure 1. Immunohistochemistry with monoclonal antbodies for CD3 lymphocytes facilitates
visualizaton of intraepithelial lymphocytes and the diagnosis of mild forms of enteropathy. Lef:

apparently normal villi afer hematoxylin-eosin staining. Right: signifcant increase in intraepithelial
lymphocytes afer performing CD3 (+) lymphocyte immunostaining (Courtesy Dr. Vera, Department of

Pathology, Hospital San Jorge, Huesca).

 2. Functonal Dyspepsia

Functonal dyspepsia, according to the Rome III criteria, is characterized by the presence, for at
least three months, of one or more of the following symptoms: 
1) postprandial fullness,
2) early satety,
3) epigastric pain,
4) epigastric burning and the absence of structural alteratons in upper endoscopy that could
explain these symptoms.

It could be concluded, therefore, that functonal dyspepsia is a diagnosis of exclusion which is
established when, in a patent with symptoms atributable to the gastroduodenal tract, there is
evidence of neither structural damage (negatve endoscopy) nor of biochemical damage which
can explain the symptoms. This is a highly prevalent entty, which, although not serious, causes a
signifcant impact on the quality of life of patents.10 
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Dyspepsia is also a common symptom in CD patents; it may be present in 40-60% of the cases at
the tme of diagnosis. Ciacci et al.,11 in a retrospectve study that analyzed 195 adult CD patents,
observed how many patents presented, at the tme of diagnosis, nonspecifc gastrointestnal
symptoms such as dyspepsia (40%), abdominal pain (35%) and meteorism (31%). Zipser et al.12

evaluated, by means of a questonnaire, the presentaton symptoms in patents diagnosed with
CD between 1993 and 2001, describing how 77% of them had abdominal discomfort, 73%
fatulence, and 46% nausea and/or vomitng. Esteve et al.,2 in a study conducted in Spain in 221
frst-degree relatves of 82 CD patents, observed how those relatves with enteropathy more
ofen presented symptoms like abdominal pain (39.1% vs 23.5%), abdominal distension (52.2% vs
21.8%) and fatulence (65% vs 39%). 
Several trials have evaluated the prevalence of CD in patents with dyspepsia. Although these
studies are very heterogeneous in methodology and defniton of dyspepsia, they show a
prevalence generally superior to that of the general populaton, with fgures ranging between
1.2% and 6.2%.13 A meta-analysis and systematc review of these studies also shows a higher
frequency of positve celiac serology (7.9% vs 3.9%) as well as of CD diagnosed by duodenal
biopsy (3.2% vs 1.3%) in dyspepsia patents compared to the control populaton, although these
diferences were not statstcally signifcant.14

Year Author Country Study type Patents Diagnosis

dyspepsia

Diagnosis

CD

CD (%)

1999 Dickey15 Ireland Case series 119 Medical criterion Biopsy 7 (5.8)

2000 Bardella16 Italy Case series 517 Medical criterion Biopsy 6 (1.2)

2003 Vivas17 Spain Cases and controls 92 Rome II Serology + biopsy 3 (3.3)

2004 Locke18 USA Populaton study 34 Questonnaire Serology 2 (5.9)

2004 Cammarota19 Italy Case series 396 Medical criterion Biopsy 7 (1.7)

2005 Lima20 Brazil Case series 142 Medical criterion Biopsy 4 (1.4)

2006 Lecleire21 France Cases and controls 75 Rome II Biopsy 1 (1.3)

2007 Ozaslan22 Turkey Case series 196 Rome II Serology + biopsy 3 (1.5)

2007 Hadithi23 Netherlands Case series 167 Medical criterion Biopsy 3 (1.6)

2008 Giangreco24 Italy Case series 726 Rome II Biopsy 15 (2)

2009 Rostami-Nejad25 Iran Case series 415 Medical criterion Biopsy 28 (6.2)

Table 1. Celiac Disease prevalence studies in patents with dyspepsia.

Previous studies assess the prevalence of CD, based on positve celiac serology and the presence
of villous atrophy in patents with dyspepsia. If we consider the whole spectrum of histological
CD lesions, including forms of mild enteropathy, this prevalence could be even higher. A
retrospectve study in Spain which investgated 142 patents with dysmotlity-like dyspepsia
(postprandial distress) and negatve duodenal endoscopy, found diferent histological lesion
degrees in 35% of the cases. Those patents with positve tssue transglutaminase antbodies
(t-TGA) (6.7%) or else HLA DQ2 and/or DQ8 haplotypes (84.1%) were invited to undergo a gluten-
free diet (GFD) for a period of not less than 1 year. This strategy resulted in relief or
disappearance of dyspeptc symptoms in 91.9% and in histological damage regression or
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improvement by 81%, establishing a fnal CD diagnosis in 28 of them (19.7%). It must be pointed
out that the duodenal histopathological study included immunohistochemistry with CD3
lymphocyte monoclonal antbodies.26

Figure 2. Intraepithelial lymphocytes (IELs) before and afer startng a gluten-free diet in 32
patents with dysmotlity-type dyspepsia with enteropathy in duodenal biopsies, which also

had a positve serological result (t-TGA) and/or a compatble HLA-DQ2 or DQ8 genetc study.26 

Therefore, CD can be a frequent, ofen unsuspected, cause of dyspepsia which could be
erroneously misdiagnosed as functonal dyspepsia if the diagnostc work is not completed with
duodenal biopsies. The cost-efectveness of duodenal biopsies requires well-designed studies for
the purpose of excluding the presence of intestnal histological lesions that can explain the
nature of the symptoms before making a functonal dyspepsia diagnosis. Meanwhile, it seems
reasonable to indicate duodenal biopsies in the presence of a reasonable clinical scenario and/or
indicatve of CD. This recommendaton acquires more consistency when the patent has an HLA
DQ2- or DQ8- compatble haplotype. A general analysis, including t-TGA determinaton, should
be included as well in the inital assessment of patents with dyspepsia.13
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3. Irritable Bowel Syndrome

Irritable bowel syndrome (IBS) is a functonal gastrointestnal disorder characterized by the
presence of abdominal pain or discomfort associated with changes in the frequency of and/or
stool consistency. Following the Rome III recommendatons, IBS is divided according to IBS stool
consistency, constpaton-predominant (IBS-C), diarrhea-predominant IBS (IBS-D), IBS with an
alternatng patern or IBS with an undefned patern. It is a common disorder, with a prevalence
of 5-15% and, although it is not serious, it can signifcantly reduce the quality of life of patents.
Currently the mechanisms by which IBS occurs are unknown, although it has been associated
with digestve functon abnormalites, especially in motlity and sensitvity and there is increasing
evidence supportng the existence of microinfamatory phenomena and changes in intestnal
immune functon.27

CD can frequently present with symptoms that are also characteristc of IBS, including abdominal
pain (77%), bloatng (73%), diarrhea (52%), constpaton (7%) and an alternatng bowel habit
patern (24%).12 This means that IBS is ofen the inital diagnosis in many patents before the
discovery of CD many years later. Other features common to both diseases include female
predominance, the fact that symptoms may be precipitated by a stressful life event and the
frequent concomitance of dysthymia, depression, chronic fatgue, fbromyalgia and other
manifestatons characteristc of functonal gastrointestnal disorders, such as pyrosis and
dyspepsia. Several case-control studies have evaluated the prevalence of positve celiac serology
as well as CD diagnosis based on the presence of villous atrophy, in patents with IBS,
demonstratng a higher prevalence (4.7-11.4%) in relaton to the control populaton.18,28,29

Author Dx N Serology Biopsy p

Sanders28

 (2001)

AGA + EMA

Biopsy

Cases: 300

Controls: 300

66/300 (22%) (11 EMA+)

44/300 (15%) (2 EMA+)

14/300 (4.7%)

2/300 (0.7%)

=0.004

OR, 7 (1.7-28)

Shahbazkhain29 

(2003)

EMA

Biopsy

Cases: 105

Controls:105

12/105 (11.4%)

0/105

12/105 (11.4%)

0/105 (0%)

=0.0003

OR, infnite

Locke18

(2004)

t-TGA Cases: 50

Controls: 78

2/50 (4%)

2/78 (2.6%)

- NS

Table 2. Case-control studies which have evaluated the risk of celiac disease in IBS patents (AGA: antgliadin
antbodies; EMA: endomysial antbodies; t-TGA: tssue transglutaminase antbodies; OR: odds rato).

A recent systematc review and meta-analysis including 2278 patents with IBS diagnostc criteria
showed they had a higher prevalence of IgA ant-gliadin antbodies (AGA) (4%; CI 95% 1.7-7.2),
endomysial antbodies (EMA) or t-TGA (1.6%, CI 95% 0.7-3) as well as CD demonstrated by
duodenal biopsy (4.1%, CI 95% 1.9-7). The risk of positve AGA results (OR 3.4, CI 95% 1.6-7.1),
EMA or t-TGA (OR 2.9, CI 95% 1.3-6.3) and CD demonstrated by duodenal biopsy (OR 4.3, CI 95%
1.8-10.6) was also higher in IBS patents when compared to the control populaton.30 However, a
recent prospectve study undertaken in the United States found no diference in CD prevalence
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as demonstrated through duodenal biopsy in 492 IBS-D patents (0.4%) and 458 asymptomatc
controls (0.4%). Although statstcally not signifcant, patents with IBS-D tested positve for celiac
serology (AGA, t-TGA or EMA) in 7.3% of cases versus 4.8% in the control group.31

All these studies refer to patents with positve celiac serology or CD results based on the
existence of villous atrophy. If we consider the whole spectrum of histological CD lesions and
include all patents who have some degree of enteropathy, regardless of serological outcome,
along with an HLA-DQ2 or DQ8 genetc study and gluten-dependence criteria, the prevalence of
CD in IBS patents could be higher. In this sense, there is a study which evaluated the whole CD
lesion spectrum in 102 patents with IBS-diarrhea and negatve celiac serology (t-TGA), which
showed how as much as 23% of them exhibited some degree of enteropathy and, the presence
of t-TGA in the duodenal aspirate in 30%. For 26 enteropathy patents with t-TGA in the duodenal
aspirate and HLA-DQ2 (+), GFD was recommended, with improvement in diarrhea and intestnal
serology in all of them.32

Currently, the American College of Gastroenterology recommends screening for CD in patents
with IBS-D and alternatng patern IBS by determining serum t-TGA. This recommendaton is
based on studies in which the CD diagnosis was based on fnding positve celiac serology (t-TGA
and EMA) and on the presence of villous atrophy in duodenal biopsies.33 However, as previously
described, patents with mild forms of enteropathy (Marsh I or II lesion) may show
gastrointestnal symptoms characteristc of IBS with a frequency similar to that of patents with
villous atrophy, but ofen, unlike the later, the result of celiac serology is frequently negatve. For
this reason, duodenal biopsies in IBS patents with negatve celiac serology should stll be
considered when there is a clinical scenario suggestve of CD, such as those patents with a family
history of CD, autoimmune diseases or a previous history of growth retardaton, infertlity, and
osteoporosis or iron defciency anemia of unknown origin. In these cases, the HLA-DQ2 or DQ8
haplotype determinaton can help to reach a decision regarding the need to complete the study
with duodenal biopsies.34

4. Functonal Diarrhea

A functonal diarrhea diagnosis is established in those cases in which diarrhea, ofen watery, is
not accompanied by alarming symptoms/signs, no abnormalites in routne blood and stool tests
and normal sigmoidoscopy. However, there may be diferent enttes, such as bile acid
malabsorpton, disaccharide (lactose, fructose or sorbitol) malabsorpton or CD, which may
equally manifest an apparently functonal watery diarrhea.35

A Spanish study prospectvely evaluated the presence of CD, bile acid malabsorpton and
disaccharide malabsorpton in 62 consecutve patents with chronic watery diarrhea and Rome II
criteria for functonal diarrhea or IBS-diarrhea diagnosis. The diagnostc study included the
sequental performance of: 
1) genetc HLA-DQ2-DQ8 study;
2) Duodenal biopsies in patents with positve HLA-DQ2 or DQ8;
3) SeHCAT test (selenium 75-tagged tauroselcholic acid scintgraphy),
4) Hydrogen breath test (lactose and fructose-sorbitol),
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when all previous tests were normal or when the patent related a possible clinical sugar
intolerance. According to these diagnostc test results, the patents were treated with either a
gluten-free diet, the removal of dietary sugars or else with cholestyramine. With this diagnostc
strategy 28 (45.2%) patents were diagnosed with bile acid malabsorpton, 10 (16.1%) with CD,
10 (16.1%) with disaccharide malabsorpton, 2 (3.2%) with bile acid and disaccharide
malabsorpton and only 12 (19.4%) patents were diagnosed with functonal diarrhea. All
patents diagnosed with CD had mild enteropathy and negatve celiac serology (t-TGA and EMA). 
It must be pointed out that the duodenal histopathological study included immunohistoche-
mistry with CD3 lymphocyte monoclonal antbodies and CD diagnosis was based on clinical and
histological response afer the GFD.36

5. Non-Celiac Gluten Sensitvity

In recent years, the concept of non-celiac sensitvity to gluten (NCGS) has been introduced to
refer to those patents with gluten-dependent symptoms but who do not have in serum positvity
for t-TGA or EMA, with absence of enteropathy in duodenal biopsies. It has been hypothesized
that unlike patents with CD, in which an adaptve immune response with antbody producton is
triggered, in NCGS there is only an innate response to gliadin which determines the appearance
of microinfamatory changes in the intestnal mucosa refected in increased IEL expression and
the release of cytokines and other infammaton mediators.37,38

Celiac disease Non-celiac gluten sensitvity

Prevalence Around 1% Suspected to be around 5-6%

Pathogenesis Adaptve immune response to
gluten peptdes 

An innate immune response to gluten
has been implied

HLA-DQ2 and/or
DQ8

Present and necessary Not necessary

Serology T-TGA and EMA (+) t-TGA and EMA (-). Sometmes AGA (+)

Villous atrophy Present Absent

Table 3. Diferences between celiac disease and non-celiac gluten sensitvity (AGA: antgliadin,
EMA: endomysial antbodies; t-TGA: tssue transglutaminase antbodies). Adapted from Di Sabatno.39

NCGS can cause gastrointestnal symptoms such as diarrhea, recurrent abdominal pain and
fatulence, as well as non-gastrointestnal symptoms such as ataxia, headache, atenton defcit,
hyperactvity or asthenia and has been implicated as a possible cause of some functonal
gastrointestnal disorders. Two studies have evaluated the prevalence of NCGS in IBS patents
using a double-blind methodology by comparing gluten with placebo. Biesiekierski et al. 40

evaluated a total of 34 patents with IBS in whom a CD diagnosis had been excluded and had
improved clinically afer performing a GFD. The patents were randomized regarding gluten (16
g/day) or placebo intake for 6 weeks. Thirteen (68%) of the 19 patents who received gluten
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showed poor control of digestve symptoms, compared with only 6 (40%) of 15 patents receiving
placebo (p=0.0001). In a visual analog scale, patents receiving gluten presented, since the frst
week, worse scores in terms of overall symptoms, abdominal pain, fatulence and satsfacton
with stool consistency and asthenia. No diferences between the two groups were observed
regarding the determinaton of fecal lactoferrin, serum t-TGA and AGA, high-sensitvity CRP or
intestnal permeability determined by a dual lactulose-rhamnose test. Carroccio et al. 41

retrospectvely evaluated 276 patents with IBS, out of a total of 920, according to the Rome II
criteria, who had previously responded clinically to the withdrawal and subsequent dietary
wheat overload with a double-blind placebo-controlled methodology. These patents were
further classifed into 2 groups: isolated wheat sensitvity (group 1, 70 patents) and wheat
sensitvity associated with multple food hypersensitvity (group 2, 206 patents). This
classifcaton was performed following a withdrawal and overload of cow's milk proteins, eggs,
tomatoes and chocolate with a methodology similar to that employed with wheat. Patents in
group 1 had anemia more frequently (70%), a family history of CD (14%), HLA-DQ2 or DQ8
haplotype (75%) and the presence of EMA in cultured duodenal mucosa (30%), while group 2
patents presented a more frequent coexistence of atopy (35%), IgG ant-betalactoglobin
antbodies (39%), basophil actvaton determined by fow cytometry (80%) as well as increased
eosinophils in the duodenum and colon. In relaton to a control group of patents with IBS
without wheat sensitvity criteria, patents in both groups had a higher frequency of anemia
(24%), weight loss (35%), atopy coexistence (29%), a childhood history of food allergy (18%) as
well as lymphocytc enteropathy in the duodenal mucosa (present in 96% of group 1 patents and
90% in group 2). These results, according to the authors, confrm the existence of a non-celiac
wheat sensitvity and suggest that, within the same, there could be two diferent groups: one
with features similar to CD (group 1) and one with features closer to food allergy (group 2).
These studies demonstrate the existng relatonship between gluten and the occurrence of
gastrointestnal symptoms in patents with a previous functonal gastrointestnal disorder
diagnosis such as IBS, but they also highlight the heterogeneity of NCGS. The lack of well-defned
diagnostc criteria and the absence of characteristc biological and morphological parameters
may turn NCGS into a "hodgepodge" in which to include all those patents with functonal
gastrointestnal symptoms that respond clinically to a GFD and present neither villous atrophy
nor positve celiac serology.42 It will be necessary to conduct further prospectve and controlled
studies to evaluate the evoluton of patents with mild enteropathy, an HLA-DQ2 and/or DQ8
genetc study, but negatve t-TGA to determine if these patents actually a consttute separate
clinical entty or if they are part of the evolutonary spectrum of CD. The determinaton of
subepithelial IgA deposits against tssue transglutaminase by immunofuorescence or performing
an intraepithelial lymphocytes subsets characterizaton (IEL lymphogram) by fow cytometry
could help diagnose patents who are part of the CD spectrum, but these techniques have a
certain level of complexity and they are not straightorward to use routne clinical practce. 43,44
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6. Gluten and Gastrointestnal Motlity Disorders

It has been shown that patents with CD may have motlity disorders along their entre digestve
tract, such as a decrease in lower esophageal sphincter pressure, slow small intestnal transit,
delayed gallbladder emptying and accelerated colonic transit. Moreover, all these alteratons
tend to normalize months afer startng a GFD.45

Motlity disorders of the upper gastrointestnal tract may explain the appearance of symptoms
such as postprandial fullness, bloatng, fatulence, nausea, vomitng, regurgitaton and pyrosis.
Rocco et al.46 evaluated gastric emptying by ultrasonography and an octanoic hydrogen test in 20
CD patents and 10 controls. They observed that CD patents showed delayed gastric emptying
(252 ± 101 minutes) compared with control patents (89 ± 16 minutes) and that it became
normal one year afer startng a GFD (97 ± 14 minutes). Bassot et al.47 studied
antroduodenojejunal motlity using manometry in 11 patents with untreated CD, 12 CD patents
treated with GFD for at least one year and 33 control patents. They found that CD patents
showed interdigestve (fastng) and postprandial motlity disorders relatve to control patents. In
the fastng period a decrease in the interdigestve migratng motor complex frequency was
observed, with phase I and phase II shortening, and a lower phase III propagaton velocity. These
changes improved once the GFD was begun although they failed to disappear completely, a fact,
which the authors atributed to the persistence of mild enteropathy signs in some patents.
The pathophysiology of these motor alteratons in CD is not well known and it has been
explained by the existence of complex interactons between the malabsorpton of certain
nutrients, the existence of an autonomic nervous system dysfuncton and, fnally, changes in the
secreton of certain gastrointestnal hormones.45 The presence of unabsorbed fats in the small
intestne may favor a delay in gastric emptying and slowing of orocecal transit tme. On the other
hand, the immune response generated by gluten in the intestnal mucosa, along with the
increase of infammatory cells in the lamina propria and the secreton of various cytokines and
infammatory mediators could afect the nerve cells of the intestnal nerve plexus and cause an
extrinsic autonomic neuropathy with subsequent gastrointestnal dysmotlity.48 Finally,
alteratons have been described in the gastrointestnal secreton of certain hormones, which
(among other functons) may alter gastrointestnal motlity. Several studies have demonstrated
the existence of a decrease in postprandial cholecystokinin secreton and an increase in plasma
levels of neurotensin, peptde YY and somatostatn.49-51 As is the case with gastrointestnal
motlity changes, the secreton of these gastrointestnal peptdes tend towards normalizaton
once a GFD is initated.45

On the other hand, it has been shown that gluten, especially gliadin, may have a direct toxic
efect on the intestnal mucosa which is not mediated by an adaptve immune response and
which, therefore, does not require the HLA-DQ2 and DQ8 heterodimers. This direct acton of
gluten on intestnal epithelium, along with the actvaton of an innate immune response, has
been implicated in the producton of gastrointestnal and extraintestnal symptoms in patents
diagnosed with NCGS.37 The pathogenic mechanisms involved in the direct response to gliadin
include increased intestnal permeability secondary to zonulin release, apoptosis inducton,
increased oxidatve stress and cholinergic nervous system stmulaton by opioid receptor
actvaton.37,52 The actvaton of an innate immune response with IL-15 release and IEL
stmulaton can also lead to a microinfamatory response and involvement of the nerve cells of
the enteric nerve plexus, resultng in gastrointestnal dysmotlity.53 Finally, fructans present in
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cereals and fermentaton of gluten peptdes by sulfate-reducing bacteria increase the producton
of ammonia and hydrogen sulfde, gases which can also cause gastrointestnal and non-
gastrointestnal symptoms such as asthenia.54

7. Summary and Conclusions

CD is one of the most frequent genetc disorders diagnoses in populaton, which is increasingly
being diagnosed with more frequency in adults. Its clinical presentaton ofen being including
gastrointestnal symptoms that may overlap with those described in functonal dyspepsia, IBS or
functonal diarrhea. 
A higher frequency of CD, based on positve serology results and villous atrophy, has been shown
in patents with functonal dyspepsia and IBS compared to the general populaton. If we consider
the whole spectrum of histological CD lesions, including milder forms such as lymphocytc
enteropathy, this frequency could be even greater. 
The diagnosis of mild enteropathy form is not easy since ofen the result of celiac serology is
negatve. In these cases it is necessary to demonstrate the presence of an HLA-DQ2 or DQ8
compatble haplotype and confrm that the symptoms and enteropathy are gluten-dependent.
The determinaton of subepithelial IgA deposits against tssular transglutaminase or the
performance of an IEL lymphogram could help diagnose patents who are part of the CD
spectrum but these techniques are not straightorward to use in routne clinical practce. 
Patents with gluten-dependent digestve symptoms, negatve celiac serology and absent or mild
enteropathy have been included in a new clinical entty called non-celiac gluten sensitvity. At
present, there are no well-defned diagnostc criteria for this conditon and some of these
patents could be part of the evolutonary spectrum of CD. 
The existence of alteratons in motlity in the upper gastrointestnal tract, such as delayed gastric
emptying or abnormal motor actvity, could explain the appearance of symptoms such as
postprandial fullness, bloatng, fatulence, nausea, vomitng, regurgitaton and pyrosis.
Characteristc IBS symptoms in CD patents may be caused by efects on the digestve functon
derived from direct toxic gluten efect on the intestnal epithelium and the actvaton of an innate
immune response. 
CD could be a frequent, ofen unsuspected, cause of very prevalent symptoms, such as
dyspepsia, IBS or seemingly "functonal" diarrhea. Patents with these symptoms may be
erroneously diagnosed with functonal gastrointestnal disorder study if the diagnostc study is
not completed with CD-specifc antbody tests and the performance of duodenal biopsies. This
fact might bring, as a result, a delay in CD diagnosis and treatment, with important consequences
in terms of morbidity and of the patent’s quality of life. 
It will be necessary to conduct well-designed prospectve studies evaluatng the cost-
efectveness relatonship of duodenal biopsies in patents with dyspepsia, IBS and functonal
diarrhea. Meanwhile it seems reasonable to include a t-TGA determinaton in these patents’
inital assessment and to indicate duodenal biopsy when there is a clinical scenario suggestve of
CD (including HLA-DQ2 and DQ8 genetc testng). 

358



Celiac Disease and Non-Celiac Gluten Sensitvity

References 

1. Husby S, Koletzko S, Korponay-Szabo IR, Mearin ML, Phillips A, Shamir R. European
Society for Pediatric Gastroenterology, Hepatology, and Nutriton guidelines for the
diagnosis of coeliac disease. J. Pediatr. Gastroenterol. Nutr. 2012; 54: 136-60.
http://dx.doi.org/10.1097/MPG.0b013e31821a23d0 

2. Esteve M, Rosinach M, Fernandez-Bañares F, Farre C, Salas A, Alsina M, et al. Spectrum
of gluten-sensitve enteropathy in frst-degree relatves of patents with coeliac disease:
clinical relevance of lymphocytc enterits. Gut 2006; 55: 1739-45.
http://dx.doi.org/10.1136/gut.2006.095299

3. Tursi A, Brandimarte G. The symptomatc and histologic response to a gluten-free diet in
patents with borderline enteropathy. J Clin Gastroenterol 2003; 3613-7.
http://dx.doi.org/10.1097/00004836-200301000-00006

4. Kurppa K, Collin P, Viljamaa M, Haimila K, Saavalainen P, Partanen J, et al. Diagnosing
Mild Enteropathy Celiac Disease: A Randomized, Controlled Clinical Study.
Gastroenterology 2009; 136: 816-823. http://dx.doi.org/10.1053/j.gastro.2008.11.040

5. Catassi C, Fasano A. Celiac disease diagnosis: simple rules are beter than complicated
algorithms. Am J Med 2010; 123: 691-3.
 http://dx.doi.org/10.1016/j.amjmed.2010.02.019 

6. Esteve M, Carrasco A, Fernandez-Bañares F. Is a gluten-free diet necessary in Marsh I
intestnal lesions in patents with HLADQ2, DQ8 genotype and without gastrointestnal
symptoms? Current Opinion in Clinical Nutriton & Metabolic Care 2012; 15: 505-10.
http://dx.doi.org/10.1097/MCO.0b013e3283566643 

7. Vivas S, Ruiz de Morales JM, Fernandez M, Hernando M, Herrero B, Casqueiro J, et al.
Age-related clinical, serological, and histopathological features of celiac disease. Am J
Gastroenterol. 2008; 103: 2360-5. 
http://dx.doi.org/10.1111/j.1572-0241.2008.01977.x 

8. Vivas S, Santolaria S. Enfermedad Celíaca. In: Ponce J, Castells A, Gomollon F, eds.
Tratamiento de las Enfermedades Gastroenterológicas. 3ª ed. Barcelona: Asociación
Española de Gastroenterología. 2010: 265-278.

9. Mino M, Lauwers GY. Role of lymphocytc immunophenotyping in the diagnosis of
gluten-sensitve enteropathy with preserved villous architecture. Am J Surg Pathol. 2003;
27: 1237-42. http://dx.doi.org/10.1097/00000478-200309000-00007 

10. Grupo de trabajo de la guía de práctca clínica sobre dispepsia. Manejo del paciente con
dispepsia. Guía de practca clínica. Asociación Española de Gastroenterologia, Sociedad
Española de Medicina de Familia y Comunitaria y Centro Cochrane Iberoamericano,
2012.

11. Ciacci C, Cirillo M, Sollazzo R, Savino G, Sabbatni F, Mazzacca G. Gender and clinical
presentaton in adult celiac disease. Scand J Gastroenterol. 1995; 30: 1077-81.
ht  tp://dx.doi.org/10.3109/00365529509101610 

12. Zipser RD, Patel S, Yahya KZ, Baisch DW, Monarch E. Presentatons of adult celiac disease
in a natonwide patent support group. Dig Dis Sci. 2003; 48: 761-4.
 http://dx.doi.org/10.1023/A:1022897028030 

13. Santolaria Piedrafta S, Fernandez Banares F. [Gluten-sensitve enteropathy and
functonal dyspepsia]. Gastroenterol Hepatol. 2012; 35: 78-88.
 http://dx.doi.org/10.1016/j.gastrohep.2011.10.006 

359

http://dx.doi.org/10.1016/j.gastrohep.2011.10.006
http://dx.doi.org/10.1023/A:1022897028030
http://dx.doi.org/10.3109/00365529509101610
http://dx.doi.org/10.3109/00365529509101610
http://dx.doi.org/10.1097/00000478-200309000-00007
http://dx.doi.org/10.1111/j.1572-0241.2008.01977.x
http://dx.doi.org/10.1097/MCO.0b013e3283566643
http://dx.doi.org/10.1016/j.amjmed.2010.02.019
http://dx.doi.org/10.1053/j.gastro.2008.11.040
http://www.ncbi.nlm.nih.gov/pubmed/12488700
http://dx.doi.org/10.1136/gut.2006.095299
http://dx.doi.org/10.1097/MPG.0b013e31821a23d0


S. Santolaria Piedrafta

14. Ford AC, Ching E, Moayyedi P. Meta-analysis: yield of diagnostc tests for coeliac disease
in dyspepsia. Aliment Pharmacol Ther. 2009; 30: 28-36.
 http://dx.doi.org/10.1111/j.1365-2036.2009.04008.x 

15. Dickey W. Diagnosis of coeliac disease at open-access endoscopy. Scand J Gastroenterol.
1998; 33: 612-5. http://dx.doi.org/10.1080/00365529850171882 

16. Bardella MT, Minoli G, Ravizza D, Radaelli F, Velio P, Quatrini M, et al. Increased
prevalence of celiac disease in patents with dyspepsia. Arch Intern Med. 2000; 160:
1489-91. http://dx.doi.org/10.1001/archinte.160.10.1489 

17. Vivas S, Ruiz de Morales JM, Martnez J, González MC, Martn S, Martn J, et al. Human
recombinant ant-transglutaminase antbody testng is useful in the diagnosis of silent
coeliac disease in a selected group of at-risk patents. Eur J Gastroenterol Hepatol. 2003;
15: 479-83. http://dx.doi.org/10.1097/01.meg.0000059104.41030.1c

18. Locke GR, 3rd, Murray JA, Zinsmeister AR, Melton LJ, 3rd, Talley NJ. Celiac disease
serology in irritable bowel syndrome and dyspepsia: a populaton-based case-control
study. Mayo Clin Proc. 2004; 79: 476-82. http://dx.doi.org/10.4065/79.4.476 

19. Cammarota G, Pirozzi GA, Martno A, Zuccala G, Cianci R, Cuoco L, et al. Reliability of the
"immersion technique" during routne upper endoscopy for detecton of abnormalites of
duodenal villi in patents with dyspepsia. Gastrointest Endosc. 2004; 60: 223-8.
http://dx.doi.org/10.1016/S0016-5107(04)01553-6 

20. Lima VM, Gandolf L, Pires JA, Pratesi R. Prevalence of celiac disease in dyspeptc
patents. Arq Gastroenterol. 2005; 42: 153-6. 
http://dx.doi.org/10.1590/S0004-28032005000300005 

21. Lecleire S, Di Fiore F, Antoniet M, Savoye G, Lemoine F, Le Pessot F, et al. Endoscopic
markers of villous atrophy are not useful for the detecton of celiac disease in patents
with dyspeptc symptoms. Endoscopy 2006; 38: 696-701. 
http://dx.doi.org/10.1055/s-2006-925373 

22. Ozaslan E, Akkorlu S, Eskioglu E, Kayhan B. Prevalence of silent celiac disease in patents
with dyspepsia. Dig Dis Sci. 2007; 52: 692-7.
http://dx.doi.org/10.1007/s10620-006-9453-1 

23. Hadithi M, von Blomberg BM, Crusius JB, Bloemena E, Kostense PJ, Meijer JW, et al.
Accuracy of serologic tests and HLA-DQ typing for diagnosing celiac disease. Ann Intern
Med. 2007; 147: 294-302. 
http://dx.doi.org/10.7326/0003-4819-147-5-200709040-00003 

24. Giangreco E, D'Agate C, Barbera C, Puzzo L, Aprile G, Naso P, et al. Prevalence of celiac
disease in adult patents with refractory functonal dyspepsia: value of routne duodenal
biopsy. World J Gastroenterol. 2008; 14: 6948-53.
 http://dx.doi.org/10.3748/wjg.14.6948 

25. Rostami-Nejad M, Villanacci V, Mashayakhi R, Molaei M, Bassot G, Zojaji H, et al. Celiac
disease and Hp infecton associaton in Iran. Rev Esp Enferm Dig. 2009; 101: 850-4.
http://dx.doi.org/10.4321/S1130-01082009001200004 

26. Santolaria S, Alcedo J, Cuartero B, Díez I, Abascal M, García Prats M, et al. Spectrum of
gluten-sensitve enteropathy in patents with dysmotlity-like dyspepsia. Gastroenterol
Hepatol 2013; 36: 11-20. http://dx.doi.org/10.1016/j.gastrohep.2012.07.011

27. Grupo de trabajo de la guía de práctca clínica sobre el síndrome del intestno irritable.
Manejo del paciente con síndrome del intestno irritable. Asociación Española de
Gastroenterología, Sociedad Española de Familia y Comunitaria y Centro Cochrane
Iberoamericano., 2005.

360

http://dx.doi.org/10.1016/j.gastrohep.2012.07.011
http://dx.doi.org/10.4321/S1130-01082009001200004
http://dx.doi.org/10.3748/wjg.14.6948
http://dx.doi.org/10.7326/0003-4819-147-5-200709040-00003
http://dx.doi.org/10.1007/s10620-006-9453-1
http://dx.doi.org/10.1055/s-2006-925373
http://dx.doi.org/10.1590/S0004-28032005000300005
http://dx.doi.org/10.1016/S0016-5107(04)01553-6
http://dx.doi.org/10.4065/79.4.476
http://hepatop.biopredictive.com/publication/12702903/human-recombinant-anti-transglutaminase-antibody-testing-is-useful-in-the-diagnosis-of-silent-coeliac-disease-in-a-selected-group-of-at-risk-patients/
http://dx.doi.org/10.1001/archinte.160.10.1489
http://dx.doi.org/10.1080/00365529850171882
http://dx.doi.org/10.1111/j.1365-2036.2009.04008.x


Celiac Disease and Non-Celiac Gluten Sensitvity

28. Sanders DS, Carter MJ, Hurlstone DP, Pearce A, Ward AM, McAlindon ME, et al.
Associaton of adult coeliac disease with irritable bowel syndrome: a case-control study
in patents fulflling ROME II criteria referred to secondary care. Lancet 2001; 358: 1504-
8. http://dx.doi.org/10.1016/S0140-6736(01)06581-3 

29. Shahbazkhani B, Forootan M, Merat S, Akbari MR, Nasserimoghadam S, Vahedi H, et al.
Coeliac disease presentng with symptoms of irritable bowel syndrome. Aliment
Pharmacol Ther 2003; 18: 231-5. http://dx.doi.org/10.1046/j.1365-2036.2003.01666.x 

30. Ford AC, Chey WD, Talley NJ, Malhotra A, Spiegel BMR, Moayyedi P. Yield of Diagnostc
Tests for Celiac Disease in Individuals With Symptoms Suggestve of Irritable Bowel
Syndrome Systematc Review and Meta-analysis. Archives of Internal Medicine 2009;
169: 651-658. http://dx.doi.org/10.1001/archinternmed.2009.22 

31. Cash BD, Rubenstein JH, Young PE, Gentry A, Nojkov B, Lee D, et al. The prevalence of
celiac disease among patents with nonconstpated irritable bowel syndrome is similar
to controls. Gastroenterology 2011; 141: 1187-93.
 http://dx.doi.org/10.1053/j.gastro.2011.06.084 

32. Wahnschafe U, Ullrich R, Riecken EO, Schulzke JD. Celiac disease-like abnormalites in a
subgroup of patents with irritable bowel syndrome. Gastroenterology 2001; 121: 1329-
38.

33. Spiegel BM, Farid M, Esrailian E, Talley J, Chang L. Is irritable bowel syndrome a
diagnosis of exclusion?: a survey of primary care providers, gastroenterologists, and IBS
experts. Am J Gastroenterol. 2010; 105: 848-58. http://dx.doi.org/10.1038/ajg.2010.47

34. Mearin F, Montoro M. Síndrome de intestno irritable. In: Montoro M, García Pagan J,
eds. Gastroenterologia y Hepatología: Problemas comunes en la práctca clínica.
Barcelona: Jarpyo, 2011: 523-568.

35. Fine KD, Schiller LR. AGA technical review on the evaluaton and management of chronic
diarrhea. Gastroenterology 1999; 116: 1464-86. 
http://dx.doi.org/10.1016/S0016-5085(99)70513-5 

36. Fernandez-Bañares F, Esteve M, Salas A, Alsina M, Farre C, Gonzalez C, et al. Systematc
evaluaton of the causes of chronic watery diarrhea with functonal characteristcs. Am J
Gastroenterol. 2007; 102: 2520-8. 
http://dx.doi.org/10.1111/j.1572-0241.2007.01438.x 

37. Verdu EF, Armstrong D, Murray JA. Between Celiac Disease and Irritable Bowel
Syndrome: The "No Man's Land" of Gluten Sensitvity. Am J Gastroenterol 2009; 104:
1587-1594. http://dx.doi.org/10.1038/ajg.2009.188 

38. Troncone R, Jabri B. Coeliac disease and gluten sensitvity. J Intern Med 2011; 269:
582-90. http://dx.doi.org/10.1111/j.1365-2796.2011.02385.x 

39. Di Sabatno A, Corazza GR. Nonceliac gluten sensitvity: sense or sensibility? Ann Intern
Med 2012; 156: 309-11. 
http://dx.doi.org/10.1059/0003-4819-156-4-201202210-00010

40. Biesiekierski JR, Newnham ED, Irving PM, Barret JS, Haines M, Doecke JD, et al. Gluten
causes gastrointestnal symptoms in subjects without celiac disease: a double-blind
randomized placebo-controlled trial. Am J Gastroenterol. 2011; 106: 508-14.
http://dx.doi.org/10.1038/ajg.2010.487 

41. Carroccio A, Mansueto P, Iacono G, Soresi M, D'Alcamo A, Cavataio F, et al. Non-Celiac
Wheat Sensitvity Diagnosed by Double-Blind Placebo-Controlled Challenge: Exploring a
New Clinical Entty. Am J Gastroenterol. 2012. http://dx.doi.org/10.1038/ajg.2012.236 

361

http://dx.doi.org/10.1038/ajg.2012.236
http://dx.doi.org/10.1038/ajg.2010.487
http://www.ncbi.nlm.nih.gov/pubmed/22351716
http://dx.doi.org/10.1111/j.1365-2796.2011.02385.x
http://dx.doi.org/10.1038/ajg.2009.188
http://dx.doi.org/10.1111/j.1572-0241.2007.01438.x
http://dx.doi.org/10.1016/S0016-5085(99)70513-5
http://dx.doi.org/10.1038/ajg.2010.47
http://dx.doi.org/10.1053/j.gastro.2011.06.084
http://dx.doi.org/10.1001/archinternmed.2009.22
http://dx.doi.org/10.1046/j.1365-2036.2003.01666.x
http://dx.doi.org/10.1016/S0140-6736(01)06581-3


S. Santolaria Piedrafta

42. Ferch CC, Chey WD. Irritable bowel syndrome and gluten sensitvity without celiac
disease: separatng the wheat from the chaf. Gastroenterology 2012; 142: 664-6.
http://dx.doi.org/10.1053/j.gastro.2012.01.020 

43. Korponay-Szabo IR, Haltunen T, Szalai Z, Laurila K, Kiraly R, Kovacs JB, et al. In vivo
targetng of intestnal and extraintestnal transglutaminase 2 by coeliac autoantbodies.
Gut. 2004; 53: 641-8. http://dx.doi.org/10.1136/gut.2003.024836 

44. Jarvinen TT, Kaukinen K, Laurila K, Kyronpalo S, Rasmussen M, Maki M, et al.
Intraepithelial lymphocytes in celiac disease. Am J Gastroenterol. 2003; 98: 1332-1337.
http://dx.doi.org/10.1111/j.1572-0241.2003.07456.x 

45. Tursi A. Gastrointestnal motlity disturbances in celiac disease. J Clin Gastroenterol
2004; 38: 642-5. http://dx.doi.org/10.1097/01.mcg.0000118792.58123.c1 

46. Rocco A, Sarnelli G, Compare D, De Colibus P, Micheli P, Somma P, et al. Tissue ghrelin
level and gastric emptying rate in adult patents with celiac disease.
Neurogastroenterology and Motlity 2008; 20: 884-890.
 http://dx.doi.org/10.1111/j.1365-2982.2008.01130.x 

47. Bassot G, Villanacci V, Mazzocchi A, Mariano M, Incardona P, Clerici C, et al.
Antroduodenojejunal motor actvity in untreated and treated celiac disease patents.
Journal of Gastroenterology and Hepatology 2008; 23: E23-E28.
http://dx.doi.org/10.1111/j.1440-1746.2007.04868.x 

48. Usai P, Usai Sata P, Lai M, Corda MG, Piras E, Calcara C, et al. Autonomic dysfuncton
and upper digestve functonal disorders in untreated adult coeliac disease. Eur J Clin
Invest. 1997; 27: 1009-15. http://dx.doi.org/10.1046/j.1365-2362.1997.2340781.x 

49. Hopman WP, Rosenbusch G, Hectors MP, Jansen JB. Efect of predigested fat on
intestnal stmulaton of plasma cholecystokinin and gall bladder motlity in coeliac
disease. Gut. 1995; 36: 17-21. http://dx.doi.org/10.1136/gut.36.1.17 

50. Bardella MT, Fraquelli M, Peracchi M, Cesana BM, Bianchi PA, Conte D. Gastric emptying
and plasma neurotensin levels in untreated celiac patents. Scand J Gastroenterol. 2000;
35: 269-73. http://dx.doi.org/10.1080/003655200750024137 

51. Wahab PJ, Hopman WP, Jansen JB. Basal and fat-stmulated plasma peptde YY levels in
celiac disease. Dig Dis Sci. 2001; 46: 2504-9.
http://dx.doi.org/10.1023/A:1012344424300 

52. Arranz E, Garrote JA. Novel mechanisms of gliadin immunotoxicity? Gut. 2010; 59:
286-7. http://dx.doi.org/10.1136/gut.2009.189332 

53. Bernardo D, Garrote JA, Allegret Y, Leon A, Gomez E, Bermejo-Martn JF, et al. Higher
consttutve IL15R alpha expression and lower IL-15 response threshold in coeliac
disease patents. Clin Exp Immunol. 2008; 154: 64-73. 
http://dx.doi.org/10.1111/j.1365-2249.2008.03743.x 

54. Bernardo D, Garrote JA, Arranz E. Are non-celiac disease gluten-intolerant patents
innate immunity responders to gluten? Am J Gastroenterol. 2011; 106: 2201; author
reply 2201-2. http://dx.doi.org/10.1038/ajg.2011.297 

362

http://dx.doi.org/10.1038/ajg.2011.297
http://dx.doi.org/10.1111/j.1365-2249.2008.03743.x
http://dx.doi.org/10.1136/gut.2009.189332
http://dx.doi.org/10.1023/A:1012344424300
http://dx.doi.org/10.1080/003655200750024137
http://dx.doi.org/10.1136/gut.36.1.17
http://dx.doi.org/10.1046/j.1365-2362.1997.2340781.x
http://dx.doi.org/10.1111/j.1440-1746.2007.04868.x
http://dx.doi.org/10.1111/j.1365-2982.2008.01130.x
http://dx.doi.org/10.1097/01.mcg.0000118792.58123.c1
http://dx.doi.org/10.1111/j.1572-0241.2003.07456.x
http://dx.doi.org/10.1136/gut.2003.024836
http://dx.doi.org/10.1053/j.gastro.2012.01.020

	Celiac Disease and Gastrointestinal Functional Disorders
	Abstract
	1. Introduction
	2. Functional Dyspepsia
	3. Irritable Bowel Syndrome
	4. Functional Diarrhea
	5. Non-Celiac Gluten Sensitivity
	6. Gluten and Gastrointestinal Motility Disorders
	7. Summary and Conclusions
	References




