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Abstract

Objective: Celiac disease is an autoimmune disorder in which the risk of autoimmune liver disease is high.Autoimmune hepatitis is a chronic and progressive entity and the risk of its being associated with otherautoimmune disorders such as celiac disease is high also. The aim of this study was to determine theprevalence of celiac disease in patients with autoimmune hepatitis and vice versa.
Methods: In a cross-sectional study children with autoimmune hepatitis underwent serological screening andendoscopy for celiac disease. In patients with celiac disease, serum aminotransferases were measured and, ifabnormal, autoantibodies related to autoimmune hepatitis were checked and needle liver biopsy wasperformed.
Findings: Of the 96 patients, 64 had autoimmune hepatitis and 32 celiac disease. Among patients withautoimmune hepatitis only three (4.7%) were compatible with celiac disease. In the group of patients withceliac disease, autoimmune hepatitis was confirmed in four (12.5%) cases. We consider important to statethat 3.1% of this group had celiac hepatitis.
Conclusion: Autoimmune liver disease is sometimes associated with latent celiac disease. Serologicalscreening for celiac disease should be routinely done in patients with abnormal serum aminotransferases,particularly those with chronic liver disease. On the other hand, celiac disease is often accompanied by otherautoimmune diseases, including autoimmune hepatitis.
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IntroductionCeliac disease (CD) is an autoimmune disorder inpathogenesis of which environmental factorsincluding gluten containing foods have a criticalrole, especially in genetically susceptibleindividuals[1]. It has gastrointestinal andextraintestinal symptoms and is characterized bychronic inflammation of the small intestine[1]. Itsprevalence is 1%[1]. In these patients, the risk of

autoimmune liver disease is especially high[2]. Themost common form of liver abnormalityassociated with CD presents without symptomsbut only a moderate increase in liver enzymeswith mild lobular and portal inflammation, whichis called "celiac hepatitis"[3]. The rare formpresents with a marked increase in liver enzymesaccompanied by severe and progressive liverinjury. Liver biopsies usually show severeinflammation compatible with specific
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autoimmune changes, which is called"autoimmune hepatitis"[3]. Gluten-free diet (GFD)can correct mild but not severe involvement ofliver[4]. In untreated celiac disease, the risk ofmalignancy is raised[5].Autoimmune hepatitis (AIH) is a chronic andprogressive hepatitis of immune etiology. In thisdisease, extrahepatic syndromes are morecommon[6]. The prevalence of AIH in Europe is16.9 per 100,000[7] and in Iran 5.6% of childhoodliver disease[8]. It has two main types: Type 1, themost common, is associated with a positive anti-nuclear antibody (ANA) and anti-smooth muscleantibody (ASMA), type 2, the less common. isassociated with a positive anti liver–kidneymicrosome type 1 antibody (LKM1)[9].One of theclues to identify an autoimmune hepatitis is theexistence of other autoimmune disorders[6,9].The aim of this study was to determine theprevalence of celiac disease in patients withautoimmune hepatitis or vice versa and whetherroutine screening for this disease is reasonable ornot. If yes, when to screen?
Subjects and MethodsThis was a prospective and cross-sectional studyon patients with celiac disease or autoimmunehepatitis during the period of 1 year (2011-2012)in children between 6 months and 18 years oldwho were referred to the Gastroenterology clinicin Children’s Medical Center. At first the need tocheck a second condition was explained to thepatients and their parents. All patients included inthe study, received a questionnaire for collectionof clinical, biochemical, serological and histologicaldata. In cases where a biopsy was required,written informed consent was obtained. TheEthical Committee of Tehran University of MedicalSciences approved this study.Inclusion criteria:1. Celiac disease with positive tissue trans-glutaminase antibodies (tTG-IgA) and specifichistopathological findings in duodenal biopsy.2. Autoimmune hepatitis diagnosed according tothe grading system of the InternationalAutoimmune Hepatitis Group Score (IAHGS)[10]and specific histopathological findings in biopsy of

liver and positive auto antibodies.Exclusion criteria:1. In patients with CD: self-limiting enteritis, acutegastroenteritis, IBD and food intolerances.2. In those with AIH, other known causes ofchronic liver damage like viral, drug or toxin-related, as well as metabolic diseases (Wilsondisease, alpha one antitrypsin deficiency and non-alcoholic steatohepatitis).For all children with AIH, serologic screeningtests of CD including tissue transglutaminaseantibody (tTG-IgA) with ELISA method and serumIgA levels by Nephlometry method wereperformed. A tTG-IgA titer greater than 10 U/mLwas interpreted as positive and serum IgA levelshigher than 40 mg/dl were considered normal.Patients with positive or suspected serologic testsunderwent upper gastrointestinal (GI) endoscopyby the same pediatric gastroenterologist usingpediatric video endoscope model PENTAX EG2490 K with outer shaft diameter 8 mm and length105 cm. Four-piece biopsies were taken from theproximal small intestine (second part ofduodenum) and analyzed by the pathologydepartment of the Center. These pieces werestained by H&E and reported by the samepathologist using light microscopy, based on theMARSH classification[11].In patients with CD, serum aminotransferaseswere measured. In cases of increased aminotrans-ferase levels less than 5 times the upper normallimit (UNL), gluten-free diet was started and thepatient followed up for 6 months. If this diet hadno effect on the aminotransferase levels, furtherevaluation was carried out. In patients with higherlevels of aminotransferases (>5 times UNL) causesof chronic liver disease were assessed (includingviral, drug or toxin-related, metabolic disordersand non-alcoholic steatohepatitis). Anti-smoothmuscle antibody (ASMA), anti-nuclear antibody(ANA) and anti-liver–kidney microsome type 1antibody (LKM1) were measured by ELISAmethod. Antibody titers higher than 1/10 wereconsidered as positive. Ultimately, the liver needlebiopsy was done and samples sent to pathology.They were reported by same pathologistaccording to the International Hepatitis GroupIAHGS criteria[10].Fig. 1 depicts the steps followed in order toidentify patients with both celiac disease andautoimmune hepatitis.
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Fig. 1: Steps to follow patients with both celiac disease and autoimmune hepatitisTTG: tissue transglutaminase antibody; AST: aspartate aminotransferase; ALT: alanine aminotransferase
FindingsIn our study, 96 patients were enrolled. 64 hadAIH and 32 CD. AIH group age ranged 2.5 to 14(mean 8.39) years consisting of 56 (87.5%)females and 8 (12.5%) males. All patients hadnormal IgA serum levels. Three patients hadelevated tTG antibody. (18.5, 21, 100, with upperlimit of normal 10) and underwent upper GIendoscopy with biopsy of the upper smallintestine (D2). None had severe bleeding, so therewas no hindrance for endoscopy and biopsies;therefore no patient was excluded from the study.Histopathological findings were consistent withMARSH III (subtotal or total villous atrophy withcrypt hyperplasia). (4.7%) These patients werediagnosed CD associated with AIH and GFD wasgiven (in addition to the AIH treatments) (Table1).Eighteen out of 32 (56.3%) patients with CDwere females and 14 (43.7%) males. Average ageof these patients was 6.75 years. In all patients,serum aminotransferase levels (AST: aspartateaminotransferase and ALT: alanine amino-transferase) were measured. In five, these levels

were increased (15.6%). Only one patient had anincrease 3 fold above normal levels and fourpatients more than 5 fold. All these patients weregirls. ASMA level in three (9.4%) girls wasabnormal. ANA level was abnormal in only one(3.1%) patient. None of these patients hadsimultaneously abnormal ASMA and ANA. Overall12.5% of subjects had positive serology for AIH.All patients were negative for antibodies LKM1, inwhom needle biopsy of the liver was performed. Infour patients, IAHG tissue diagnostic criteria werefulfilled (interface hepatitis and bridging necrosisin all patients, with several degrees of fibrosis)(12.5%). All these cases had positive ANA orASMA. In one (3.1%) child, there was mildinflammation. This patient did not have anyautoantibodies (Table 2).
DiscussionAccording to our search, we can state that thisstudy was launched for the first time in Iranian

Table 1: Incidence of celiac disease in AIH
AIH n (%) Type I Type II TTG-IgA Intestinal biopsy
Male 8(12.5) 7(10.9) 1(1.55) 1(1.6) Celiac (Marsh III)
Female 56(87.5) 55(86) 1(1.55) 2(3.1) Celiac (Marsh III)
Total 64(100) 62(96.9) 2(3.1) 3(4.7) Celiac (Marsh III)AIH: autoimmune hepatitis; TTG: tissue transglutaminase antibody
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Table 2: Incidence of AIH in celiac disease
Celiac Disease AST & ALT n (%) ANA ASMA LKM1 Liver biopsy

Male 14 (43.75) ≤ 3 fold 0 0 0 0 -≥ 5 fold 0 0 0 0 -
Female 18 (56.25) ≤ 3 fold 1(3.12) 0 0 0 Celiac hepatitis≥ 5 fold 4(12.5) 1(3.12) 3(9.37) 0 AIH
Total 32 (100) 5(15.6) 1(3.12) 3(9.37) 0AST: aspartate aminotransferase; ALT: alanine aminotransferase; ANA: antinuclear antibodies;SMA: smooth muscle antibodies; LKM1: anti liver kidney microsome type 1antibodies

children. Our hospital is one of the nationalreferral centers for chronic liver diseases but notfor CD. Each center has its own statistics for CDand the patients are not referred to us. That is whythe number of cases of AIH is higher. Most of thestudies were conducted on adult population.In our study, there were 64 children with AIH.Of whom 87.5% were females and 12.5% males.This ratio was consistent with gender prevalenceof autoimmune hepatitis. 62 out of 64 patients hadtype 1 autoimmune hepatitis and two patients hadtype 2, which reconfirms type 1 being as the mostcommon type[9]. Contrary to previous reports[12],in our study none of the patients had IgAdeficiency. Three children of 64 had rising tTG-IgAand histopathological findings compatible withceliac disease (MARSH III). This shows that evenan increase of less than two fold normal tTG levelsin patients with autoimmune hepatitis isimportant.In Finland, the prevalence of celiac disease was1.5%[13] and in Sweden 3%[14]. In Iran, accordingto reports of Healthy Adult's Blood DonorOrganization, the prevalence of celiac disease wasabout 0.6-1%[15,16]. In our study, the prevalence ofceliac disease in autoimmune hepatitis was higher(4.7%) than in general population.Emami[17] and Crete[18] reported a prevalence ofpositive tTG in patients with liver involvement ofabout 4.4% and a prevalence in confirmed celiacdisease of 3.4%, but Akbari's[16] result was 0.96%.In other study by Volta et al[19] the prevalence ofCD in AIH was reported in about 2.8%, which wasless (4.7%) than our findings. Sifford reportedthis prevalence in 3-6%[20] and in another study[21]it was between 4-6.4%, similar to ours. However,recent studies indicate that both types I and IIautoimmune hepatitis can be seen in celiacdisease, but all our celiac patients were from type Iand none of type II.None of the patients with AIH had the classic

symptoms (chronic diarrhea, steatorrhea, andabdominal distention) of CD. Therefore, theabsence of classic symptoms of CD should notprevent screening of this disease in patients withAIH. On the other hand, one of the most commonsymptoms of extraintestinal CD is short stature;this disorder in patients with AIH is frequentlyseen due to chronic diseases and medications, thusin the patients with CD, medications likecorticosteroids ought to be avoided because themain treatment of celiac hepatitis is a GFD.We observed 32 patients with CD, 56.3% werefemale. Five (15.6%) patients had increased ASTand ALT. In three girls, ASMA was detected, andonly one patient had ANA. Because healthychildren do not have autoantibodies in circulation,relatively low amounts are significant[9].Lo Iacono et al reported 15-55%[22] increase ofliver enzymes in patients with untreated CD. Ourrate was also 15.6%. In a large group of childrenwith CD, the prevalence of AIH was 1.1%[23]. DiBiase's was 2%. In our study, prevalence of AIH inpatients with CD was 12.5%, much higher thanpreviously recorded. In order to explain thedifference, it should be considered that somepatients with autoimmune hepatitis withoutautoantibodies are identifiable. These patients areconsidered as having cryptogenic autoimmunehepatitis and the evaluation of anti-SLA can behelpful[9,12]. Another reason for this finding couldbe that most of our patients had an illness for along time and did not use GFD. Continued use ofgluten in the patients may lead to increasedintestinal permeability. This can increase theentering of cytotoxins and other inflammatorycomponents to the portal circulation, which mayhave a role in liver inflammation[24]. On the otherhand, the presence of autoantibodies (tTG) incirculation for a long-time can trigger autoimmuneprocess in liver[25]. However, in order to obtain theactual prevalence of autoimmune hepatitis in
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these patients further specimens are needed.Several studies reported isolated hypertrans-aminasemia elevation of 40%[26], which is muchhigher (3.1%) than our results. In our study, 3.1%of patients with CD had an increase of non-immune liver enzymes without serious liverdamage (Celiac hepatitis) and 12.5% of them hadAIH. In various studies, different values from 2 to11.5% were reported[27]. However, a largeSwedish study[28] reported 2-6 fold increased riskof liver disease in patients with celiac disease (inour study it was 4 fold) and 4-6 fold increased riskof CD in patients with chronic liver disease.Most studies such as Ventura's[23] were focusedon the efficacy of GFD in patients with CD and itsability to prevent progression of liver disease. Thestudy by Cosnes[29] expressed a strongrelationship between the GFD and reduction of therisk of autoimmune disease in future. Therefore,early onset of GFD improves gut damage andintestinal permeability. Also it may help prevent aprocess of immune inflammation secondary tocontact by various antigens. Delay in the onset ofthis regime would have no effect as the immunityprocess has already started[26]. In patients withautoimmune liver disease, immunosuppressivetherapy can improve intestinal mucosal lesions[30]leading to false negative results in celiac screen,resulting in delayed treatment and increasing thecomplications of CD.
ConclusionCoexistence of autoimmune disease should betaken seriously. When an autoimmune disorderoccurs, consideration should be given to the risk ofother autoimmune diseases and ruled out. Ourstudy showed that the prevalence of AIH in CD isvery high (12.5%), as a result, all patients with CDshould be evaluated for hepatitis, even if there isno clinical evidence. The prevalence of CD in AIHwas also much higher (4.7%) than in generalpopulation  and due to the many complicationsand risks of lifetime, it is suggested that allpatients with AIH should be carefully evaluatedfor CD. Also a routine screening should be carriedout regardless of the symptoms of each diseasebecause most cases are asymptomatic and silent. It

is advisable to perform more studies in a largerscale in future.
AcknowledgmentWe thank to all the children and their parents whovolunteered their time and information. Also weappreciate the cooperation of Dr. Diana Diaz to helpwrite this article
Authors’ ContributionConcept / Design: M. Najafi, K. Eftekhari, A. KhodadadAcquisition of Data: N. Sadjadei, K. Eftekhari, A. Khodadad, F.Motamed, G.H. Fallahi, F. FarahmandData Analysis / Interpretation: M. Najafi, N. Sadjadei, K.Eftekhari, F. MotamedManuscript Preparation: K. Eftekhari, F. FarahmandCritical Revision of the Manuscript: M. Najafi, K. EftekhariAll authors approved final version of the paper
Conflict of Interest: None
References1. Riccardo T, Salvatore A. Celiac disease in: Robert W,Jeffrey S. Hyams, Pediatric Gastrointestinal andLiver Disease. 4th ed. Philadelphia: ElsevierSaunders. 2011; pp 366-373.2. Capria S, Vajro P, Ventura A, et al. Autoimmune liverdisease associated with celiac disease in childhood:a multicenter study. Clin Gastroenterol Hepatol2008; 6(7):803-6.3. Panetta F, Nobili V, Sartorelli MR, et al. Celiacdisease in pediatric patients with autoimmunehepatitis: etiology, diagnosis and management.

Paediatr Drugs 2012; 14(1):35-41.4. Di Biase AR, Colecchia A, Scaioli E, et al.Autoimmune liver disease a 10-year single centerexperience. Aliment Pharmacol Ther 2010;31(2):253-60.5. David B, Riccardo T. Gluten-sensitive enteropathy(celiac disease) in: Behrman RE, Kliegman RM,Jenson HB (editors). Nelson Textbook of Pediatrics.19th ed, Philadelphia: Elsevier Saunders. 2011; pp1308-1311.6. Benjamin L, Shneider, Frederick J. Suchy.Autoimmune hepatitis in: Behrman RE, KliegmanRM, Jenson HB (editors). Nelson Textbook ofPediatrics. 19th ed, Philadelphia: Elsevier Saunders.2011; pp 1408- 1410.7. Czaja AJ, Freese DK. Diagnosis and treatment ofautoimmune hepatitis. J Hepatol 2002; 36(2):479-97.8. Rafeey M, Kianrad M, Hasani A. Autoimmunehepatitis in Iranian children. Indian J Gastroenterol2007; 26(1):11-3.



728 Prevalence of Celiac Disease in Children with Autoimmune Hepatitis

Iran J Pediatr; Vol 24 (No 6), Dec 2014

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

9. Rima F, Maureen MJ. Autoimmune Hepatitis in:Robert W, Jeffrey S. Hyams, Pediatricgastrointestinal and liver disease. 4th ed.Philadelphia: Elsevier Saunders. 2011; pp 823-825.10. Ebbeson RL, Schreiber RA. Diagnosing autoimmunehepatitis in children: is the InternationalAutoimmune Hepatitis Group scoring system useful?
Clin Gastroenterol Hepatol 2004; 2(10):935-40.11. Bao F, Bhagat G. Histopathology of celiac disease.
Gastrointest Endosc Clin N Am 2012; 22(4):679-94.12. Gregorio GV, Portmann B, Reid F, et al. Autoimmunehepatitis in childhood: a 20-yesr experience.
J Hepatol 1997; 25(3):541-7.13. Mäki M, Mustalahti K, Kokkonen J, et al. Prevalenceof celiac disease in Finland. N Engl J Med 2003;348(25):2517-24.14. Myléus A, Ivarsson A, Webb C, et al. Celiac diseaserevealed in 3% of Swedish 12-year-olds born duringan epidemic. J Pediatr Gastroenterol Nutr 2009;49(2):170-6.15. Rostaminejad M, Rostami K, Emami MH, et al.Epidemiology of Celiac disease in Iranian review.
Middle East J of Dig Disease 2011; 3(1): 5-12.16. Akbari MR, Mohammadkhani A, Fakheri H, et al.Screening of the adult population in Iran for celiacdisease: comparison of the tissue-transglutaminaseantibody and anti-endomysial antibody tests.
Eur J Gastroenterol Hepatol. 2006; 18(11):1181-6.17. Emami MH, Hashemi M, Kouhestani S, et al. Shouldwe look for Celiac Disease among all Patients withLiver Function Test Abnormalities? Int J Prev Med2012; 3(3):167-72.18. Chatzicostas C, Roussomoustakaki M, DrygiannakisD, et al. Primary biliary cirrhosis and autoimmunecholangitis are not associated with celiac disease inCrete. BMC Gastroenterol 2002; 2:5.19. Volta U, De Franceschi L, Molinaro N, et al.Frequency and significance of anti-gliadin and anti-endomysial antibodies in autoimmune hepatitis. Dig
Dis Sci 1998; 43(10):2190-5.

20. Sifford M, Koch A, Lee E, et al. Abnormal liver testsas an initial presentation of celiac disease. Dig Dis Sci2007; 52(11):3016-8.21. Rubio-Tapia A, Murray JA. The Liver in CeliacDisease. Hepatology 2007; 46(5):1650-8.22. Lo Iacono O, Petta S, Venezia G, et al. Anti-tissuetransglutaminase antibodies in patients withabnormal liver tests: is it always coeliac disease? Am
J Gastroenterol 2005; 100(11):2472-7.23. Davison S. Coeliac disease and liver dysfunction.
Arch Dis Child 2002; 87(4):293-6.24. Norris JM, Barriga K, Hoffenberg EJ, et al. Risk ofceliac disease autoimmunity and timing of glutenintroduction in the diet of infants at increased riskof disease. JAMA 2005; 293(19):2343-51.25. Lauret E, Radrigo L. Celiac disease and autoimmune-associated conditions. Biomed Res Int 2013:127589.26. Di Biase AR, Colecchia A, Scaioli E, et al.Autoimmune liver diseases in a paediatricpopulation with coeliac disease; a 10-year singlecentre experience. Aliment Pharmacol Ther 2010;31(2):253-60.27. Denham JM, Hill ID. Celiac disease andautoimmunity: Review and controversies. Curr
Allergy Asthma Rep 2013; 13(4):347-53.28. Ludvigsson JF, Elfstrom P, Broome U, et al. Celiacdisease and risk of liver disease: a generalpopulation-based study. Clin Gastroenterol Hepatol2007; 5(1):63-69.e1.29. Cosnes J, Cellier C, Viola S, et al. Incidence ofautoimmune diseases in celiac disease: protectiveeffect of the gluten free diet. Clin Gastroenterol
Hepatol 2008; 6(7):753-8.30. Rostom A, Murry JA, Kagnoff MF. AmericanGastroenterological Association (AGA) InstituteTechnical Review on the Diagnosis and Managementof Celiac Disease. Gastroenterology 2006; 131(6):1981–2002.


