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ABSTRACT

AIM: Evaluate the prevalence of celiac disease in patients diagnosed
with inflammatory bowel disease followed at the General Hospital -
UFPE. Celiac disease represents an autoimmune enteropathy related
to gluten intolerance, causing chronic inflammation, especially of the
small intestine. The typical clinical presentation is marked by disab-
sorptive diarrhea, abdominal distension and malnutrition. Atypical
forms, however, have been increasingly documented, demonstrating
that the occurrence of the disease, previously considered rare, may
reach 1% of the population in some series. Some recent case reports
and more recent cross-sectional studies have suggested higher preva-
lence of celiac disease in patients with inflammatory bowel disease.

MATERIALS AND METHODS: As screening test, anti-endomysi-
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al IgA antibodies were measured by indirect immunofluorescence in
83 patients with confirmed diagnosis of Crohn’s disease or idiopathic
ulcerative colitis, in order to select those who would be referred for
duodenal biopsy.

RESULTS: No test was positive for anti-endomysial antibodies.
CONCLUSION: Despite the small number of patients evaluated, it
can be suggested that there is no higher prevalence of celiac disease
in patients with inflammatory bowel disease.
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INTRODUCTION

Celiac Disease (CD) is a precipitated autoimmune enteropathy
affecting genetically predisposed individuals due to gluten
intolerance, a protein fraction contained in cereals such as wheat, rye
and barley!"). Gluten protein is rich in glutamine and proline peptides
that are relatively resistant to gastric and pancreatic enzymes!'.
Amines that make up these peptides (e.g. gliadin in wheat and
hordein in barley) are responsible for lymphocyte activation and
development of the immunogenic response, characterized by
chronic inflammation of mucosa and submucosa mainly of the small
intestine!*.

Inflammatory bowel diseases (IBD) comprise two main forms of
presentation: Crohn’s Disease (CrD) and Idiopathic Ulcerative Colitis
(UC). Both are immunologically mediated affections with genetic
predisposition that have its main trigger in the deregulation of the
immune tolerance to the intestinal microbiota. Although they show
differences in the main site of occurrence and transmural extent of
inflammation, they share several similarities with CD.

The clinical and immunological similarities shared by CD and
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IBD aroused researchers’ interest on the coexistence of these two
conditions, previously dichotomically seen as differential diagnosis.
In literature, studies have shown higher prevalence of IBD in first-
degree relatives of celiac patients>. Reports and case series have
also suggested the association of both CrD and UC with CDU-1,
However, in relation to the prevalence of CD in patients with IBD,
there are still many disagreements and controversies. While some
authors demonstrate higher prevalence of CD in patients with IBD!'!),
others rule out this possibility, suggesting a similar or even lower
prevalence than in the general population!'>'#,

The aim of the present study was to analyze the prevalence of
celiac disease in patients with confirmed inflammatory bowel disease
followed at a reference outpatient clinic in the State of Pernambuco,
northeastern Brazil, for the treatment of patients with inflammatory
bowel diseases at the General Hospital of the Federal University of
Pernambuco (HC -UFPE).

METHODS

Of the patients treated in the outpatient clinic of inflammatory bowel
disease or hospitalized in the Gastroenterology Unit of the General
Hospital - UFPE from October 31 to December 19, 2015, a total
of 83 were selected and included in the study. All had CrD or UC
diagnosed by means of low digestive endoscopy and confirmed by
histopathological examination of endoscopic biopsy fragments.

Through peripheral venipuncture, 4ml blood samples were
collected from each patient, stored in a vacuum-dried tube
(VACUETTE®), centrifuged, frozen and sent to the laboratory
for clinical analysis. As initial screening, the dosage of the Anti-
Endomysial IgA Antibody (AAE) was measured by means of the
indirect immunofluorescence technique, with the result given in
titers, using cryostat cuts of monkey esophagus tissue as substrate
for antibody determination, being considered positive test when at
titration greater than 1: 5. Upper digestive endoscopy with biopsies of
second duodenal portion to investigate histopathological alterations
compatible with celiac disease would be performed to confirm the
diagnosis in cases of AAE positivity.

Epidemiological data related to the patient, such as gender,
age and ethnicity were evaluated. Regarding inflammatory bowel
disease, the study analyzed information on the duration of the disease
from diagnosis to inclusion in the study, clinical classification (i.e.,
proctitis, left colitis or pancolitis - in case of UC or inflammatory,
stenosing or fistulizing - in case of CrD), use of medications, as
well as need for systemic corticosteroids or immunobiological
therapy. Clinical control was assessed through clinical scores of
inflammatory activity - Montreal and Harvey-Bradshaw for UC and
CrD, respectively, as well as other indicators such as increased serum
inflammatory tests, persistent anemia and hypoalbuminemia despite
therapy or evidence of inflammatory activity in recent endoscopic
examination.

The ethics research committee of the General Hospital — UFPE,
submitted the study to approval and all patients signed a free and
informed consent form, authorizing the collection of peripheral
blood. There were no conflicts of interest.

RESULTS

A total of 83 patients were included in the study. The age of
patients ranged from 15 to 77 years (mean of 43 years), and the
mean disease duration since diagnosis was 10 years, ranging from
7 months to 27 years (Table 1). Forty-seven patients (56.6%) had
idiopathic ulcerative colitis and 36 (43.4%) patients had Crohn’s
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disease. Women and brown skin color patients comprised 68.6% (57
patients) and 67.4% (56 patients), respectively. Other data regarding
the disease classification, clinical activity and use of systemic
corticosteroids or immunobiological therapy are shown in table 2.

Indirect immunofluorescence assays for anti-endomysial [gA
antibody were negative in all patients tested. Thus, no patient
underwent upper digestive endoscopy with biopsy of the second
duodenal portion.

DISCUSSION

Celiac disease was considered a rare disease that predominated
in the European population, especially individuals living in the
Mediterranean, and their descendants. However, recent population
studies based on serological tests conducted in the United States!'
and Latin American countries like Argentina'® and Brazil!"’') have
also demonstrated a high prevalence of CD in the general population,
with rates comparable to European countries, showing that it is not a
disease restricted to specific population groups.

Table 1 Studied patients characteristics.

Median Age 43 (15-77)
Women 57 (68.7%)
Ethnic
Caucasian 23 (27.8%)
African American 4 (4.8%)
Brown Skin 56 (67.4%)
Median disease duration 10 years (7 months - 27 years)
Inflammatory Bowel Disease
Crohn’s Disease 36 (43.4%)
Ulcerative Colitis 47 (56.6%)
Table 2 Inflammatory Bowel Disease patients characteristics
IBD Classification
Ulcerative Colitis 47 (100%)
Proctitis 13 (27.6%)
Left Colitis 6 (12.7%)
Pancolitis 28 (59.5%)
Crohn’s Disease 36 (100%)
Inflammatory 11 (30.5%)
Stenosing 10 (27.7%)
Fistulizing 15 (41.6%)
Uncontrolled Clinical Activity [44 (53%)']
Ulcerative Colitis 20 (45.4%)"
Proctitis 2 (4.5%)
Left Colitis 3 (6.8%)
Pancolitis 15 (34.1%)
Crohn’s Disease 24 (54.5%)
Inflammatory 5(11.4%)
Stenosing 8 (18.1%)
Fistulizing 11 (25%)
Systemic Steroids
Crohn’s Disease 6(7.2%)
Ulcerative Colitis 7 (8.4%)
Immunobiologic Therapy
Crohn'’s Disease 12 (14.4%)
Ulcerative Colitis 4 (4.8%)

! percentage related to the amount of patients studied.
* percentage related to the amount of patients in clinical activity
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The high prevalence of CD in the general population of Brazil
has been demonstrated in several studies. Gandolfi et a/'”! found a
prevalence of 1: 681 in the population of blood donors of Brasilia.
Although high, revealing that CD is not a rare disease in Brazil,
the prevalence found in the study could be underestimated because
the serological test used as initial screening was the antigliadin IgG
antibody (AGA-IgG). AGA alone is a poorly sensitive test?*??) and
IgG-based serological tests are even less sensitive in patients without
selective IgA deficiency!®!. Subsequent studies in Sdo Paulo!'®!

and Ribeirdo Preto!'”

, performed with a more sensitive serological
screening found an even higher prevalence of 1: 214 and 1: 273,
respectively, demonstrated that CD is a common disease even in the
Brazilian ethnic mixed population.

The occurrence of IBD, on the other hand, is infrequent. A
Brazilian study by Victoria et a/*! found IBD incidence of 22.61
cases / 100,000 inhabitants (4.48 cases / 100,000 inhabitants for UC
and 3.50 cases / 100,000 inhabitants for CrD) in the period from
1986 to 2005. These results are lower than those reported in Europe
and the United States®, and may be justified by the small population
studied. However, the observation of the higher incidence and
prevalence over the years shows the trend, already documented in
developed countries, of the increase in the number of cases with the
population socioeconomic improvement.

The choice of a sensitive serologic marker is of great importance
in the initial screening of CD in a given population. Anti-endomysial
and anti-transglutaminase antibodies have high sensitivity and
specificity, around 95% and 100% respectively, making the dosage
of anti-gliadin antibodies an obsolete test, especially in the adult
population due to its low accuracy®'l. Although some authors
recommend combining serological tests in order to reduce the
likelihood of false-negative results’®”), a meta-analysis conducted by
Hill?? has shown there are no advantages in combining tests on high-
sensitivity test isolated.

In the present study, anti-endomysial IgA antibody (AAE) was
chosen due to its high sensitivity and specificity, comparable to
anti-tissue transglutaminase antibody (TGA), and higher than
that of anti-gliadin'?'*? and because it is a strong predictor of CD
regardless of initial titration”). Although AAE dosage is measured
by immunofluorescence, making the test dependent on the reader’s
experience, it has some advantages over TGA in the evaluation of
patients with IBD. Tissue transglutaminase is an intracellular enzyme
present in endothelial cells, smooth muscle and mesangial cells that
participate in the formation of the protein matrix, catalyzing covalent
reactions between amino acid residues. It can be released to the
extracellular environment during episodes of infection, inflammation,
mechanical stress and apoptosis, being actively involved in wound
healing??*3%, TGA has already been identified in patients with IBD
without evidence of CD, and its positivity can be attributed to tissue
damage and chronic inflammatory state, suggesting low specificity
of the test in this group of patients. The performance of upper
gastrointestinal endoscopy with duodenal biopsy routinely in patients
with IBD, in turn, is not justified as macroscopic and microscopic
alterations found may generate diagnostic confusion®’.

Regarding the possible interactions between CD and IBD, a similar
pathophysiological mechanism is considered. Epidemiological studies
have suggested that celiac patients and their families are more likely
to develop CrD and UC than the general population®>4, Cottone et
al® evaluated 600 first-degree relatives of 111 celiac patients and
found ten cases of IBD (7 cases of UC and 3 cases of CrD) compared
to only one case of UC among the 1,196 first-degree relatives of the
control group. Only the UC frequency was statistically significant,
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suggesting an increase in the family prevalence of UC among celiac
patients. Shah et ol identified six first-degree relatives of celiac
patients diagnosed with IBD, five UC and one CrD, configuring
a five-fold increased risk of IUC in relatives of celiac patients
compared to the general population. Yang et a/**, in turn, studying
patients with CD, diagnosed ten cases of IBD (5 with CrD and 5 with
UC) and 17 cases of microscopic colitis in a population of 455 celiac
patients. In this study, the prevalence ratios of UC and CrD were 3.56
and 8.49, respectively, demonstrating an increase in the prevalence of
IBD in celiac patients compared to the general population. Masachs
et al*” analyzed 86 patients with CD and their first-degree relatives
and found three cases of CrD and four among their relatives, against
only one case in the control group of 809 individuals.

Tursi et al'" in a small series of cases with 27 patients with CrD
in Italy found a high prevalence of CD, with five patients showing
serologic and histopathological duodenal mucosa compatible with
CD. Tavakkoli et al®' in a recent study in Iran found 17 patients
with positive serology for TGA, 22 for AAE and nine patients with
positive combined serology (AAE + TGA), six with UC and three
with CrD, of 100 IBD patients evaluated. This study had as limitation
the lack of histopathological confirmation of CD due to the refusal of
patients to undergo high endoscopy.

Other authors, however, present important series with different
results. Casella et al'¥, also in Italy, evaluated 1171 patients with
IBD and found CD-compatible serology and histopathology in
nine (0.5%), six of which had UC and three CrD, demonstrating a
low prevalence of CD among patients with IBD. Mantzaris et all'?!
diagnosed CD in only one patient (0.36%) of the 281 patients with
CrD, but they observed that five of the 358 patients with recent
diagnosis of UC (1.4%) had concomitant CD. Leeds et al'*, in a
broad study to determine the presence of CD in IBD and vice versa,
evaluated 354 IBD patients and found only three (0.85%) with
CD-compatible serology and histology, two with UC and one with
CrD. In contrast, of the 305 celiac patients, ten were diagnosed as
having IBD (five UC and five lymphocytic colitis). They concluded,
therefore, that although in celiac patients the prevalence of IBD is
increased by about tenfold, the prevalence of CD in patients with
IBD did not differ from the control group.

The microenvironment of the gastrointestinal tract is a complex
ecosystem in which there is a balance between antigenic stimuli
and immune response. CD and IBD share, at first glance, several
similarities in the immunopathogenesis that generates tissue damage
in the intestinal mucosa. In both, there is participation of innate
immunity represented by macrophages and neutrophils and adaptive
immunity, consisting of T and B lymphocytes!'?*3¢1. Changes in
mucosal permeability determine the exposure of luminal antigens
(i.e. gluten in the case of CD and antigens of the bacterial microbiota
in the case of IBD) to intraepithelial T lymphocytes present in the
submucosa. These activated clones, in turn, express an abnormal and
exacerbated response, characteristically of Thl type, with decreased
apoptosis and recruitment of effector cells (i.e., macrophages and
neutrophils) in the intestinal interstitium, culminating in tissue
damage!!?$303¢37 The maintenance of antigenic exposure and
immune hyper-reactivity contribute to the continuous intestinal
inflammation typical of these conditions.

Some authors believe that the higher prevalence of CD in patients
with IBD and vice versa may be justified by these immunocellular
1130321 However, Savilahti et a/*” observed that the
population of intraepithelial lymphocytes involved in CD and IBD

similarities!

are different. While in CrD and UC, there is a predominance of
lymphocytes with a / B type cell receptor, similar to the intestine
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of normal individuals, in CD, there was a marked increase in the
lymphocyte population with y / § cell type receptor, now considered
the CD marker, serving as the connection between innate and
adaptive immunity!?®).

Alteration of mucosal permeability is a crucial event in the
pathogenesis of both CD and IBD, whereby, as described above,
luminal antigens are exposed to immune cells. Some authors suggest
that breaking the integrity of the intestinal mucosal barrier that
accompanies IBD would allow exposure to the immune system of
various bacterial products that would mimic the 57-68 and / or 62-75
sequences of the gliadin and, through immunological activation via
Thl response, would trigger CD lesions!"'*"\. This hypothesis could
also justify the higher occurrence of IBD in celiac patients, since
the increase in the mucosal permeability generated by CD would
cause greater translocation of bacterial antigens, an event implicated
in the pathogenic mechanism of IBD™). The demonstration of high
prevalence of seropositivity for anti-Saccharomyces cerevisiae
(ASCA) antibody, as a serological marker for CrD in celiac
patientsi***® may reinforce these assumptions.

Genetically, no common susceptibility was found between CD
and CrD. There does not seem to be any relationship between
the latter and genes components of the HLA system. Thus, only
individuals with CrD harboring DQ2 or DQS alleles would be at risk
of developing CD. Glas et al*”, on the other hand, demonstrated that
the polymorphism on 4q27 chromosome, region of interleukins 2
and 21 (IL-2 and IL-21) associated with CD are also found in cases
of UC but not of CrD. This and other recent studies have suggested a
common genetic component between CD and UC.

The present study, in agreement with other publications!'*!¥,
opposes the theory that patients with inflammatory bowel diseases
would have higher prevalence of associated celiac disease!'*!. The
main limitation of this study is that the study population is considered
low compared to previous publications!'>'¥, However, the prevalence
of CD in Brazil is not considered low!'®), even though Brazil has an
essentially ethnic mixed population. Thus, the results obtained are
important to demonstrate that there is no need to routinely investigate
the presence of CD in patients with any form of IBD, since
higher prevalence of CD in this subgroup of patients has not been
demonstrated.

REFERENCES

1. Green PHR, Cellier C. Celiac disease. N Engl J Med. 2007,
357(17): 1731-1743. [PMID: 17960014]; [DOI: 10.1056/
NEJMra071600]

2. Picon PD, Gadelha MIP, Beltrame A. Protocolo Clinico e
Diretrizes Terapéuticas Doenca Celiaca, Portaria SAS/MS 307
Set 2009 203-210. Available at http://portalms.saude.gov.br/
protocolos-e-diretrizes;

3. Gama e Silva TS, Furlanetto TW. Diagnostico de doenca celiaca
em adultos. Rev Assoc Med Bras. 2010; 56(1): 122-126. [PMID:
20339798]; [DOI: 10.1590/S0104-42302010000100027]

4. Pascual V, Dieli-Crimi R, Lopez-Palacios N, Bodas A, Medrano
LM, Nufez C. Inflammatory bowel disease and celiac disease:
Overlaps and diferences. World J Gastroenterol. 2014 May 7,
20(17): 4846-56. [PMID: 24803796]; [DOI: 10.3748/wjg.v20.
117.4846]

5. Cottone M, Marrone C, Casa A, Oliva L, Orlando A, Calabrese
E, Martorana G, Pagliaro L. Familial occurrence of inflammatory
bowel disease in celiac disease. Inflamm Bowel Dis. 2003;
9(5): 321-323. [PMID: 14555916]; [DOI: 10.1097/00054725-
200309000-00006]

6.  Shah A, Mayberry JF, Williams G, Holt P, Loft DE, Rhodes J.

2607

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Epidemiological survey of coeliac disease and inflammatory
bowel disease in first-degree relatives of coeliac patients. Q J
Med. 1990; 74(275): 283-288. [PMID: 2385735]

Kitis G, Holmes KT, Cooper BT, Thompson H, Allan RN.
Association of coeliac disease and inflammatory bowel disease.
Gut. 1980; 21: 636-641. [PMID: 7429328]

Breen EG, Coghlan G, Connolly EC, Stevens FM, McCarthy CF.
Increased association of ulcerative colitis and coeliac disease. /r J
Med Sci. 1987, 156: 120-121. [PMID: 3597021]

Cheikh I, Maamouri N, Chouaib S, Chaabouni H, Ouerghi H,
Ammar A. Association of celiac disease and Crohn’s disease, A
case report. Tunis Med. 2003; 81(12): 969-971. [PMID: 14986535]
Schedel J, Rockmann F, Bongartz T, Woenckhaus M, Scholmerich
E, Kullmann F. Association of Crohn’s disease and latent celiac
disease: a case report and review of the literature. /nt J Colorectal
Dis. 2005; 20: 376-380. [PMID: 15578194]; [DOI: 10.1007/
$00384-004-0661-x]

Tursi A, Giorgetti GM, Brandimarte G, Elisei W. High prevalence
of celiac disease among patients affected by Crohn’s disease.
Inflamm Bowel Dis. 2005; 11(7): 662-666. [PMID: 15973121]
Mantzaris GJ, Roussos A, Koilakou S, Petraki K, Rontogianni
D, Tsirogianni A, Triantafyllou G. Prevalence of celiac disease in
patients with Crohn’s disease. Inflamm Bowel Dis. 2005; 11(11):
1029. [PMID: 16239853]

Leeds JS, Horoldt BS, Sidhu R, Hopper AD, Robinson K,
Toulson B, Dixon L, Lobo AJ, McAlindon ME, Hurlstone DP,
Sanders DS. Is there an association between coeliac disease and
inflammatory bowel disease? A study of relative prevalence in
comparison with population controls. Scandinavian Journal of
Gastroenterology. 2007; 42: 1214-1220. [PMID: 17918008];
[DOTI: 10.1080/00365520701365112]

Casella G, D’Inca R, Oliva L, Dapermo M, Saladino V, Zoli G,
Annese V, Fries W, Cortellezzi C. Prevalence of celiac disease
in inflammatory bowel disease: An IG-IBD multicenter study.
Dig Liver Dis. 2010; 42(3): 175-178. [PMID: 19786375]; [DOI:
10.1016/4.d1d.2009.08.005]

Fasano A, Berti I, Gerarduzzi T, Not T, Colletti RB, Drago
S, Elitsur Y, Green PH, Guandalini S, Hill ID, Pietzak M, Ventura
A, Thorpe M, Kryszak D, Fornaroli F,Wasserman SS, Murray
JA, Horvath K. Prevalence of celiac disease in at-risk and not-at-
risk groups in the United States. Arch Intern Med. 2003; 163: 286-
292. [PMID: 12578508]; [DOI: 10.1001/archinte.163.3.286]
Gomez JC, Gisella MD, Selvaggio S, Viola M, Pizarro B, la Motta
G, de Barrio S, Castelleto R, Echeverria R, Sugai E, Vazquez H,
Maurifio E, Bai JC. Prevealence of celiac disease in Argentina:
screening of an adult population in the La Plata area. Am J
Gastroenterol. 2001; 96(6): 2700-2704. [PMID: 11569698]; [DOL:
10.1111/5.1572-0241.2001.04124 x]

Gandolfi L, Pratesi R, Cordoba JCM, Tauil PL, Gasparin M,
Catassi C. Prevalence of celiac disease among blood donors
in Brazil. Am J Gastroenterol. 2000; 95(3): 599-692. [PMID:
10710058]; [DOI: 10.1111/5.1572-0241.2000.01847 x]

Oliveira RP, Sdepanian VL, Barreto JA, Cortez AJ, Carvalho
FO, Bordin JO, de Camargo Soares MA, da Silva Patricio FR,
Kawakami E, de Morais MB, Fagundes-Neto U. High prevalence
of celiac disease in Brazilian blood donor volunteers based on
screening by IgA antitissue transglutaminase antibody. Eur J
Gastroenterol Hepatol. 2007; 19(1): 43-49. [PMID: 17206076];
[DOTI: 10.1097/01.meg.0000250586.61232.a3]

Melo SB, Fernandes MI, Peres LC, Troncon LE, Galvao LC.
Prevalence and demographic characteristics of celiac disease
among blood donors in Ribeirdo Preto, State of Sao Paulo, Brazil.
Dig Dis Sci. 2006; 51(5): 1020-1025. [PMID: 16758312]; [DOI:
10.1007/s10620-006-9340-9]

Romaldini CC, Barbieri D. Celiac disease serum antibodies. Arg
Gastroenterol 1999; 36(4): 259-265. [PMID: 10883319]; [DOI:
10.1590/S0004-28031999000400014]



de Carvalho BT ef a/. Celiac disease in patients with inflammatory bowel disease

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Stern M. Comparative evaluation of serologic tests for celiac
disease: a european initiative toward standardization. J Pediatr
Gastroenterol Nutr. 2000; 31: 513-519. [PMID: 11144436]

Hill ID. What are the sensitivity and specificity of serologic test
for celiac disease? Do sensitivity and specificity vary in different
populations? Gastroenterology. 2005; 128: S25-S32. [PMID:
15825123]; [DOI: 10.1053/j.gastro.2005.02.012]

AGA Institute Medical Position Statement on the Diagnosis
and Management of Celiac Disease. Gastroenterology. 2006;
131(6): 1977-1980. [PMID: 17087935]; [DOI: 10.1053/
j.gastro.2006.10.003]

Victoria CR, Sassaki LY, Nunes HRC. Incidence and prevalence
rates of inflammatory bowel disease, in midwestern of Sao Paulo
state, Brazil. Arq Gastroenterol. 2009; 46(1): 20-25. [PMID:
19466305]; [DOI: 10.1590/S0004-28032009000100009]

Loftus Jr EV. Clinical epidemiology of inflammatory bowel
disease: incidence, prevalence and environmental influences.
Gastroenterology. 2004; 126: 1504-1517. [PMID: 15168363];
[DOTI: 10.1053/j.gastr0.2004.01.063]

Utiyama SRR, Nass FR, Kotze LMS, Nisihara RM, Ambrosio
AR, Messias-Reason IT. Serological screening of relatives
of celiac disease patients: antiendomysium antibodies, anti-
tissue transglutaminase or both? Arg Gastroenterol. 2007,
44(2): 156-161. [PMID: 17962863]; [DOI: 10.1590/S0004-
28032007000200014]

Kurppa K, Rédsédnen T, Collin P, Iltanen S, Huhtala H, Ashorn
M, Saavalainen P, Haimila K, Partanen J, Miki M, Kaukinen K.
Endomysial antibodies predict celiac disease irrespective of titers
or clinical presentation. World J Gastroenterol. 2012; 18(20):
2511-2516. [PMID: 22654448]; [DOIL: 10.3748/wjg.v18.i20.2511]
Schuppan D. Current concepts of celiac disease pathogenesis.
Gastroenterology. 2000; 119: 234-242. [PMID: 10889174];
[DOI: 10.1053/gast.2000.8521]

Cabral VLR, Patricio FRS, Ambrogini Jinior O, Miszputen SJ.
Anti-tissue transglutaminase antibodies (IgA and IgG) in both
Crohn’s disease and autoimune diabetes. Rev Esp Enferm Dig.
2011; 103(9): 453-457. [PMID: 21951113]

Tursi A, Giorgetti GM, Brandimarte G, Elisei W. Crohn’s disease
and celiac disease: association or epiphenomenon? Eur Rev Med
Pharmacol Sci. 2006; 10: 127-130. [PMID: 16875046]

Culliford A, Markowitz D, Rotterdam H, Green PH, Scallping of
duodenal mucosa in Crohn’s disease, /nflamm Bowel Dis. 2004;

2608

32.

33.

34.

35.

36.

37.

38.

39.

40.

10: 270-273. [PMID: 15290923]

Masachs M, Casellas F, Malagelada JR. Enfermedad inflamatoria
intestinal en pacientes celiacos. Rev Esp Enferm Dig. 2007; 99(8):
446-450

Yang A, Chen Y, Scherl E, Neugut Al, Bhagat G, Green PHR.
Inflammatory bowel disease in patients with celiac disease.
Inflamm Bowel Dis. 2005; 11(6): 528-532. [PMID: 15905699]
Delco F, El-Serag HB, Sonnenberg A. Celiac sprue among
US military veterans associated disorders and clinical
manifestations, Dig Dis Sci. 1999; 44(5): 966-972. [DOI: 10.1023/
A:1026660614372]

Tavakkoli H, Haghdani S, Adilipour H, Daghaghzadeh H,
Minakari M, Adib P, Ahmadi K, Emami MH. Serologic celiac
disease in patients with inflammatory bowel disease, J Res Med
Sci. 2012; 17(2): 154-158. [PMID: 23264789]

Sator RB. Mechanism of disease: pathogenesis of Crohn’s disease
and ulcerative colitis. Nature Clinical Practice Gastroenterol
Hepatol. 2006; 3(7): 390-407. [PMID: 16819502]; [DOI: 10.1038/
ncpgasthep0528]

Abraham C, Cho JH. Inflammatory bowel disease. N Engl J
Med. 2009; 361: 2066-2078. [PMID: 19923578]; [DOI: 10.1056/
NEJMra0804647]

Kotze LMS, Nlsihara RM, Utiyama SRR, Kotze PG, Theiss PM,
Olandoski M. Antibodies anti-Saccharomyces cerevisiae (ASCA)
do not differentiate Crohn’s disease from celiac disease. Arg
Gastroenterol. 2010; 47(3): 242-245. [PMID: 21140083]; [DOI:
10.1590/S0004-28032010000300006]

Glas J, Stallhofer J, Ripke S, Wetzke M, Pfennig S, Klein
W, Epplen JT, Griga T, Schiemann U, Lacher M, Koletzko
S, Folwaczny M, Lohse P, Goke B,Ochsenkiihn T, Miiller-Myhsok
B, Brand S. Novel genetic risk markers for ulcerative colitis in
the /L2/IL21 region are in epistasis with /L23R and suggest a
common background for ulcerative colitis and celiac disease. Am
J Gastroenterol. 2009; 104: 1737-1744. [PMID: 19455118]; [DOL:
10.1038/ajg.2009.163]

Savilahti E, Arato A, Verkasalo M. Intestinal y/3 receptor-
bearing T lymphocytes in celiac disease and inflamatory bowel
diseases in children. constant increase in celiac disease. Pediatric
Research. 1990; 28(6): 579-581. [PMID: 2149449]; [DOI:
10.1203/00006450-199012000-00005]

Peer Reviewer: Fan Xiaoming



