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Abstract. – Recent literature data show
a certain relation between Crohn’s disease and
celiac disease. We describe herein what are
the pro and the cons about a possible association between Crohn’s disease and celiac disease.
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tive study: about 18% of patients affected by
Crohn’s disease are also affected by celiac
disease8.
But why there is a so strict relation? It is a
real association or celiac disease-like lesions
in Crohn’s disease should be considered as
epiphenomenon?

Celiac disease, Crohn’s disease.

Why to Investigate About Celiac Disease
in Crohn’s Disease?

Introduction
Crohn’s disease is a chronic inflammatory
disease of bowel potentially affecting mainly
the terminal ileum and proximal colon 1 .
Histopathologically, it is characterized by a
discontinuous segmental manifestation and
implication of all intestinal layers, while clinically it is characterized by a typical malabsorption syndrome2.
Celiac disease is a malabsorption syndrome caused by gluten-induced small intestinal damage. It is characterized by a flattened mucosa, villous atrophy and crypt hyperplasia in the small intestine and by malabsorption syndrome (diarrhea, steatorrhea,
weight loss) or by minor apparently unrelated symptoms such as iron-deficiency
anaemia, osteopenic bone disease, amenorrhea and infertility1. The lack of gluten in
the diet generally leads to a return to normality of the morphological changes3.
Some recent case reports 4-7 showed that
there is a certain relation between Crohn’s
disease and celiac disease. These data have
been recently confirmed by an our prospec-

Diagnosis of celiac disease is often incidental. It is a common finding in clinical
practice that in some cases of non-stenotic,
non-fistulizing Crohn’s disease it is quite
difficult to obtain adequate control of diarrhoea, despite exclusion of the most frequent causes of diarrhoea (as parasitic infestations or Clostridium difficile infection
due to long-course of antibiotics). In fact, in
most of cases reported the diagnosis of celiac disease in Crohn’s disease was due to not
reversible diarrhea after an anti-inflammatory therapy had started4-7. In light of these
studies, we think that celiac disease should
be always investigated in Crohn’s disease as
soon as possible.
How to Investigate About Celiac Disease
in Crohn’s Disease
The first problem in clinical practice is how
to investigate about celiac disease in Crohn’s
disease. This is an important point, since
most of the common tests in screening celiac
disease often fail (both as false positive and
as false negative).
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Serological Tests
• Anti-gliadin antibodies (AGA) show poor
specificity, since AGA can be found in 1416% of patients affected by Crohn’s disease (and in absence of celiac disease)8.
• Anti-endomysium antibodies (EMA) seem
to be more interesting for high sensitivity
and specificity. However, it need technical
expertise lecture and the recent data about
their low prevalence in clinical practice9
seems to limit their use as screening test in
Crohn’s disease.
• Also anti-tissue transglutaminase (tTG)
antibodies seem to be not useful. We found
contrasting results in this field. In fact we
found some cases of IBD patients showing
anti-tTG positivity but not affected by celiac disease (personal communication), in
line to other literature experiences10,11. On
the other hand, we also failed to find antitTG in patients affected by Crohn’s disease
and celiac disease8. Two different hypotheses may be made about this. First of all,
this results may be in part related to the
different diagnostic assay in assessing antitTG (human recombinant anti-tTG versus
guinea pig liver anti-tTG)12. Second, the
presence of anti-tTG in Crohn’s disease patients may be a consequence of the induction of an increased apoptosis in those regions undergoing the destruction typical of
severe celiac disease-associated lesions,
that is a common event in every chronic
gastrointestinal disease13.
• Several patients affected by Crohn’s disease and celiac disease are seronegative for
AGA, EMA and anti-tTG. This is particularly true for patients showing slight/moderate histological damage of duodenum
(Marsh II-IIIa lesions)14,15.
Sorbitol H2 Breath Test
Sorbitol, a hexahydroxy alcohol used as a
sugar substitute in many dietetic foods and as
a drug vehicle, has been recently used to diagnose celiac patients, since its supply at low
dose and concentration to patients with celiac
disease resulted in an increased excretion of
H2 with respect to healthy controls16. It has
been recently showed that this test may be
useful as a screening tool in patients with celiac disease17, as well as we demonstrate its effectiveness also in detecting histological lesions in the patients affected by subclinical/
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silent form18. Unfortunately, we found sorbitol H2-BT effective in detecting small bowel
histological damage both in Crohn’s disease
and celiac disease: so, we confirmed the low
specificity of this test in detecting small bowel
histological damage, since it did not differentiate between the causes of intestinal
damage19.
Endoscopy
Endoscopic markers show an high positive
predicting value in diagnosing celiac disease14,20. However, recently Culliford et al described some cases of duodenal Crohn’s disease mimicking the endoscopic aspects of
celiac disease21. We failed to find duodenal
endoscopic damage related to Crohn’s disease and not to celiac disease: the data by
Culliford et al should be thus kept in mind,
since the only endoscopic duodenal appearance could be a confounding data for a not
expert endoscopist.
Celiac Disease in Crohn’s Disease:
Immuno-Pathogenetic Hypothesis
We think that the immuno-pathogenesis of
both the diseases and in particular intraepithelial T cells may be the key to explain this
association. The human gastrointestinal tract
possesses a complex echosystem, in which
there is a correct balance between antigenic
stimuli and immune response. Chronic inflammatory intestinal disease are characterized by an up-regulation of the immunological response, which may be T helper type 1
(Th1: stimulation of type 1 immunity, which is
characterized by intense phagocytic activity,
and moderate stimulation of antibodies) or
type 2 (Th2: stimulation of type 2 immunity,
which is characterized by suppression of
phagocytic activity and high antibodies titers)
immunologic response. Both Crohn’s disease
and celiac disease are related to Th1
pathway22, characterized by a decreased cellular apoptosis, which provoke a chronic inflammation especially in the lamina propria23.
This alteration is confirmed by caspase 8 reduction 24 and under expression of BAX
which favors apoptosis resistance of intraepithelial T cells, as described in both these diseases25,26. These findings seem to be related to
IL-15 action. This cytokine shares biological
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activities but no significant sequence homology with IL-2; it induces T cell recruitment to
site of inflammation, T cell proliferation, cytokines production and rescue from apoptosis. IL-15 over-expression has been also
demonstrated27-29. Moreover, other cytokines
involved in cell-mediated immuno-pathogenesis (such as TNF-α, INF-γ or IL-8) are increased in both diseases22,30. All these data
confirm the possible common immuno-pathogenesis of both diseases.
Why not all Crohn’s disease patients develop celiac disease? The first hypothesis is that
these diseases show different HLA susceptibility. We know the strict relation between
celiac disease and HLA-DQ2 and HLADQ831, while the relation between Crohn’s
disease and HLA genes seems to be
lacking32. So, only Crohn’s disease patients
showing HLA-DQ2 or –DQ8 could develop
then also the celiac disease. Another more
intriguing hypothesis is related to the increased gut permeability in these diseases.
Crohn’s disease is characterized by an increased gut permeability, which may be related to TNF-α action33, and it may provoke a
bacterial translocation as consequence of the
bacterial overgrowth34. Also the celiac disease shows an increased gut permeability due
to zonulin reduction, a protein modeling intestinal permeability between tight junctions35. The hypothesis explaining this association may be the follows: the increased permeability in Crohn’s disease may expose several bacteria mimicking the 57-68 and/or 6275 gliadin sequence, and able then, thanks to
increasing of cytokines network (IL-15, Il-2,
TNF-α, INF-γ), to cause a Th1 immunological reaction with development of celiac disease lesions. This hypothesis seems confirmed by the recent demonstration of high
seroreactivity against Saccharomyces cerevisiae not only in Crohn’s disease but also in
celiac disease36. It is then possible that specific alimentary and/or bacterial antigens may
cause celiac disease in patients affected by
Crohn’s disease thanks to Th1 pathway.
In conclusion, Crohn’s disease shows a
strict correlation with celiac disease. This association should kept in mind when we diagnose a new case of Crohn’s disease. More accurate immunopathological studies should be
performed to explain whether there is a common immunopathogenesis in both diseases.
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