
* Corresponding Author;
Address: Department of Pediatrics, Namazi Hospital, Shiraz, Iran
E-mail: amozgah@sums.ac.ir© 2014 by Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, All rights reserved.

Iran J Pediatr; Vol 24 (No 5), Oct 2014

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

Prevalence of Celiac Disease in Children with Idiopathic Dilated Cardiomyopathy

Mozhgan Zahmatkeshan*1, MD; Mahsa Fallahpoor2, MD; Hamid Amoozgar3, MD

1Transplant and Neonatology Research Center, 2Department of Pediatrics, 3Neonatology and Cardiac ResearchCenter, Shiraz University of Medical Sciences, Shiraz, Iran.
Received: Oct 24, 2013; Accepted: May 14, 2014; First Online Available: Jul 05, 2014

Abstract

Objective: This study aimed to evaluate the prevalence of celiac disease (CD) in the patients with dilatedcardiomyopathy (DCM). Simultaneous presentation of these two diseases has been recently reported in somestudies; however, few researches have been done on children. The sooner CD is diagnosed, the better theprognosis will be, especially in the patients with a chronic disease like DCM.
Methods: In this study, 82 cases were screened for CD by measuring the level of anti-body againsttransglutaminase (anti tTG). These cases included 41 patients with DCM labeled according to clinicalevaluation and echocardiography and 41 healthy children who had been referred for routine checkup. All thepatients were between 1 and 18 years old. The expired patients and those with previous diagnosis of CD wereexcluded from the study. Besides, the patients with positive antibody results underwent intestinal biopsy tomatch the serology findings with histopathology of CD in the intestine. Finally, the data were analyzed by theSPSS statistical software (v. 16) and through t-test and Pearson correlation coefficient.
Findings: According to the findings, 1/41 (2.5%) DCM cases had positive tTG antibody level and negativeintestinal biopsy which is classified as potential CD in the children with DCM. In addition, 7/41 (17%) patientshad borderline anti body level. A direct correlation was observed between age and anti tTG level.
Conclusion: It is beneficial to assess CD in DCM children with unknown cause.
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IntroductionCeliac disease (CD) is an immune-mediateddisorder resulting from gluten ingestion ingenetically susceptible individuals and ischaracterized by chronic inflammation of thesmall intestine[1,2]. Dilated cardiomyopathy (DCM)is a clinical syndrome of heart failure that isassociated with impaired systolic function and leftventricular dilatation in the absence of anidentifiable cause which occurs at any age[3,4]. Theetiology of both CD and DCM is unknown. In fact,

both diseases are considered to be multifactorialand some factors, such as immune-mediateddisorder, genetic disorders (HLA-DQ8, TGM2, PMLas up-regulated anti-angiogenic genes and to
GNA13, TGFA, ERBB2, and SCG2 which present inboth), and carnitine deficiency, are commonbetween the two[5-9].The early diagnosis of CD in patients with DCMis very important before it becomes too late totreat it with gluten-free diet, also complicatedpatients like DCM are usually malnourished andCD can worsen their condition[10]. Besides the

Original Article Iran J Pediatr
Oct 2014; Vol 24 (No 5), Pp: 587-592



588 The Prevalence of Celiac Disease in the Children with Idiopathic Dilated cardiomyopathy

Iran J Pediatr; Vol 24 (No 5), Oct 2014

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

sooner we diagnose the better is the prognosis, asgluten-free diet makes intestinal permeabilitybetter and allows adequate absorption of thedrugs used in heart failure therapy. Therefore,such diet may minimize progression and delay theindication for heart transplantation. Also morethan 4% of patients with myocarditis and heartfailure and even arrhythmia respond toimmunosuppressive therapy and gluten freediet[11-13].Based on what is mentioned above andconsidering the importance of diagnosis of such atreatable disease, like CD, in the patients with DCMand the fact that only few studies have beenconducted on this issue among the children, thepresent study aimed to assess CD in the childrenwith idiopathic DCM.
Subjects and MethodsSince December 2010 until November 2013, allthe children with clinical diagnosis of DCM visitedat in- or out-patient service of Namazi Hospital,affiliated to Shiraz University of Medical Sciences,were included in a cross sectional case and controlstudy. DCM was labeled by clinical manifestationsand the presence of at least a left ventricledysfunction, ejection fraction (EF) lower than55%, ventricular dilation, and left ventricular end-diastolic diameter greater than 112% onechocardiogram[4]. In this study, the childrenbetween 1 and 18 years old were included toensure gluten exposure. Also, as most of thepatients with DCM are malnourished and mayhave problems in their immune system basicallyas a chronic disease and also because the kits formeasuring antibodies have variations, in additionto determining whether the normal range ofantibody differs in this age group, we selected 41healthy children of the same age and sex who hadbeen referred to the clinic for routine work ups asthe control group. Then, screening test for CD wassimultaneously performed for both groups. Anti-body levels of both groups were measured at thesame laboratory. The patients were screened forGI symptoms and were asked about their currentmedication. The study was approved by ShirazUniversity of Medical Sciences and written

informed consent was obtained from parents of allsubjects.
Serology test:The children were tested for anti-tissuetransglutaminase (tTG) and Immunoglobulin A(IgA) antibodies. Anti-tTG of both case and controlgroups was measured in the same laboratory(Motahari Clinic) using Nephelometery method.IgA titering was assessed using the MININEPH kitmanufactured by Binding Site Co, Germany. Inaddition, anti-tTG antibody level was measured byElisa method and the kit produced by MonobandCompany, USA. Anti-tTG titer was considered aspositive in case it was higher than 18U/m and atborderline in case it was higher than 12 U/maccording to the manufacturer’s instructions.The patients also underwent serum IgA test andthe acceptable level was considered according tothe manufacturer’s guidelines. This was done torule out IgA deficiency which is common amongthe patients suffering from CD. Antibodies fordetection of this disease are from IgA class;therefore, if IgA deficiency existed, we had toevaluate IgG anti-endomysial antibody.In general, serological tests play an importantrole in diagnosis of CD.  In one study, sensitivityand specificity of the IgA anti-tTG was reported as61-100% (mean: 87%) and 86-100% (mean:95%), respectively. In addition, 10% of thepatients whose disease was distinguished earlierthan 2 years of age showed absence of IgA anti-tTG[2].
Duodenal biopsy:For a long time, diagnosis of CD was based on thefinding of villous atrophy in a biopsy of smallintestine. The most relevant feature of the diseasewas histological change, and histology became thegold standard for diagnosis. Despite substantialchanges in the mode of presentation and theavailability of new diagnostic tools, small bowelmucosal biopsy is still the gold standard for CDdiagnosis[14,15].In the present study, biopsy was performed bymeans of upper gastrointestinal endoscopy (byOlympus vehicle) in case the patients' serum levelof IgA was within the normal range (NI) and theiranti-tTG level was higher than 18 U/m. Inaddition, histological examination was doneaccording to Marsh classification[16,17]. This
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procedure was done by a pediatric gastro-enterologist in this center. The prevalence of CDwas calculated based on the proportion of thesubjects with positive antibody test results andpositive intestinal histology within the samplewith a 95% Confidence Interval (95% CI). Thepatients whose CD had been diagnosed before ourinvestigation, those who expired, and the patientswhose parents were not willing to participate inthe study were excluded from the research.
Statistical analysis:All the statistical analyses were performedthrough the SPSS statistical software (v. 16); t-testwas used to compare the case group (the patientswith DCM) with the control group. In addition,Pearson correlation coefficient was used todetermine the relationship between the variables,such as Anti-tTG, EF, and age. P<0.05 wasconsidered as statistically significant.
FindingsAs mentioned before, this study was conducted on82 subjects, including 41 DCM patients who hadbeen screened for CD and 41 healthy children asthe control group. Measured parameter betweenthe patients and controls are shown in Table 1.Although the correlation between EF and Ant-tTGwas not statistically significant, a significantdifference was observed between the cases(4.44+2.7) and controls (7.02+4.7) regarding themean Anti-tTG (P-value=0.003).In this study, IgA deficiency was not detected inany of the patients. In addition, 7/41 (17%)patients had borderline Anti-tTG level amongwhom 4 (57%) were males and 3 (43%) females;however, the difference was not statistically

significant. Moreover, 1 (2.5%) male patient hadpotentially CD with a high level of Anti-tTG  (113)and normal intestinal biopsy. Besides, 33/41(80.5%) patients had negative screen testimplying Anti-tTG level <12.In the present study the number of patientswhich were younger than two years was 8/41(19.5%) in case and control group.The findings of the current study revealed alinear correlation between age and Anti-tTG titer.This implies that as the children were older, thelevel of antibody was higher and vice-versa (Fig.1).
DiscussionThis study showed that the patients with DCMmay have the potential of CD according toserologic tests. The patient with positive anti-tTGserum level and potential CD (prevalence of 2.5%)had no gastrointestinal symptoms (abdominalpain, diarrhea, etc.); therefore, CD was notconsidered. The patient's DCM had beendiagnosed one year ago, with mild (50%) decreasein EF which may not raise a suspicion to CD.According to the previous studies mostly done onadult patients, CD is not infrequent among DCMpatients. Moreover, the prevalence of CD in DCMranges from 1.9% to 5.7% which is importantcompared to the prevalence rate of 0.4% in thegeneral population[18,19].Some studies have shown that the CD patientswho developed clinical DCM later had earlychanges on their echocardiograms, which candemonstrate the correlation between these twodiseases[5,20].The patients with concurrent CD and DCM oftenare referred to receive medical care regarding

Table 1: Measured parameter between the patients and controls
Variable

Patients
Mean (SD)

Controls
Mean (SD)

P. value

Age (year) 7.7 (5.2) 7.8 (5.2) 0.9
Weight (Kg) 23.7 (12.8) 25.5 (12.9) 0.5
IgA-titer 1.11 (0.46) 1.23 (0.53) 0.3
Anti-tissue transglutaminase 7.02 (4.71) 4.44 (2.74) 0.003SD: Standard Deviation
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Fig. 1: Linear correlation between age and Anti-tTG titer in the children with celiac disease.
signs and symptoms of cardiac problem[21]. Sincethese signs and symptoms interfere with normallife, they are more obvious for the people.Clinical presentation of CD may be veryvariable. In general, there are some forms of thedisease, such as silent (with positive antibody andbiopsy without any clinical manifestations),potential (with positive antibody, normal biopsy,and no signs or symptoms), and latent CD whichmay develop later[16,17,22] with extradigestivemanifestations and/or mild gastrointestinalsymptoms, none of which makes us suspicious toCD leading to misdiagnosis. In case these occurtogether with the signs of Heart Failure (HF),attention is distracted from the gastrointestinalsymptoms.DCM often changes the intestinal permeabilityespecially when there is cardiac cachexia. Hypoxiawhich is responsible for the change in theintestinal permeability[21] may decreaseabsorption of important micronutrients formyocardial contraction, one of them beingcarnitine. Carnitine deficiency in CD has beenshown in some studies and this can be one of theparameters explaining this co-morbidity[6,8,17]. An-other factor is autoimmunity which has beenproved to play an important role in both diseases.Autoimmunity may be a probable reason for extraintestinal signs and symptoms of CD, too[23,24]. Oneother mechanism can be genetic disturbance as

some gene disorders, such as ERBB2, are commonbetween these two diseases.All what was mentioned above can reveal theimportance of CD screening in the cases withDCM[19,25,26].In this study, the serum level of IgA anti-tTGwas correlated with age. Antibody level againsthuman-tissue-transglutaminase rises when thepatient is exposed to gluten. The probability ofincrease in the antibody level is consideredaccording to age because the more the patientgrows up, the more will be the possibility to beexposed to gluten, the responsible agent in CD,which may lead to higher levels of antibodytiter[22]. It becomes more obvious if we know 10%of children younger than two years show absenceof IgA anti-tTG,[12]. In this study 8/41(19.5%) ofcases and 7/41(17%) of controls were of the saidage group. Besides, anti tTG in DCM patients withlong term hospitalization and total parenteralnutrition may not be exposed to gluten. Thisimportant point may explain why antibody levelscould not rise remarkably.To the best of our knowledge, the present studyis the first one performed in children in south Iran.However, the possibility of such a relationship wasstated in the previous studies conducted onadults[21].The findings of the present study indicated alinear relationship between anti-tTG antibody and
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age. The importance of this finding is revealed byconsidering that 17% of the patients withborderline antibody level have to be evaluated forCD in future. Of course, further studies arerequired to be conducted on the issue to confirmthis relationship.Up to now, few studies have shown CDdiagnosis in DCM children. Elfström et al statedthat the risk of heart disease in CD patients ishigher when the diagnosis is established inadulthood[19].Since longer exposure to gluten seems to benecessary for development of CD and consideringthe possibility of association between CD andDCM, it seems logical to evaluate the patients withheart disease for CD.The few studies performed on children with CDhave shown mild cardiac abnormalities in patientswho consume gluten. For instance, Polat et alfound a decrease in cardiac abnormalities afterstarting a gluten-free diet[27].More recently, a study showed that 1.9% of thepatients entering the waiting list for hearttransplantation for end-stage cardiomyopathy hadpositive endomysial antibody compared to 0.35%of the healthy subjects[28,29].According to the present study and the previousresearches, screening for CD may have somebenefits even in the DCM children with nogastrointestinal symptoms. Gluten-free dietrestores the intestinal permeability allowingadequate absorption of the drugs used in HFtreatment[27]. Therefore, such diet may minimizethe progression of the heart disease and delay theindication for heart transplantation[30].Antibodies are highly sensitive and specific andtheir identification is a criterion for selection ofpatients for intestinal histology[6]. In a Brazilianarticle, this relationship was mostly found withanti-EMA[31].Our study had some limitations. First, DCM israre among children; thus, gathering enough caseswas almost difficult. Moreover, since conductingstudies on children requires their parents’permission, sometimes we were limited by theirrefusal. Furthermore, no information wasavailable on the cardiologic response of ourpatients after starting the gluten-free diet.

ConclusionIn summary, the present study demonstrated thatsome patients with DCM may have potential forCD according to serologic evaluation. Hence, it isimportant to investigate CD in all the children withDCM of unknown cause. But this relationship isnot approved and more research must be done.
AcknowledgmentResearch Improvement Center of Shiraz University ofMedical Sciences and Ms. A. Keivanshekouh areappreciated for improving the use of English in themanuscript. This work was financially supported by theResearch Vice-chancellor of Shiraz University ofSciences. The present article was extracted fromdissertation number 3225 in Shiraz University ofMedical Sciences, Shiraz, Iran.
Authors’ ContributionM. Zahmatkeshan: Concept/design, data analysis/interpretation, critical review and revision of manuscript.M. Fallahpoor: Concept/design, data analysis/ interpretation,critical review and revision of manuscript.H. Amoozgar: Concept/design, data collection, data analysis/interpretation, drafting manuscript, critical review and revisionof manuscript.All authors approved final version of the paper.
Conflict of Interest: None
References1. Maki M. Celiac Disease. In: Kleinsman R, SandersonIan, Goulet Ol (eds). Walker's PediatricGastrointestinal Disease. 5th ed. London: BC DeckerInc Hamilton. 2008; Pp:319-325.2. Branski D. Troncone R. Gluten-SensitiveEnteropathy (Celiac Disease) In: Behrman RE,Kliegman RM, Jenson HB (eds). Nelson Text Book ofPediatrics. 19th ed. Philadelphia: Saunders. 2011; Pp:1308-11.3. Hare JM. The Dilated, Restrictive, and InfiltrativeCardiomyopathies. In: Wynne J, Braunwald E (eds).Heart Disease: A Textbook of CardiovascularMedicine. 9th ed. Philadelphia, Pa: Elsevir Saunders.2012; Pp: 1563-9.4. Olson TM, Hoffman TM, Chan DP. Dilated congestivecardiomyopathy, In: Allen HD, Driscoll DJ, ShaddyRE, Feltes TF (eds). Moss and Adams' Heart Diseasein Infants, Children, and Adolescents: Including theFetus and Young Adults. 7th ed. Philadelphia:Lippincott Williams & Wilkins. 2008; Pp: 1235-46.



592 The Prevalence of Celiac Disease in the Children with Idiopathic Dilated cardiomyopathy

Iran J Pediatr; Vol 24 (No 5), Oct 2014

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

5. Frustaci A, Cuoco L, Chimenti C, et al. Celiac diseaseassociated with autoimmune myocarditis.
Circulation 2002;105(22):2611-8.6. Alaedini A, Green PH. Narrative Review: CeliacDisease: understanding a complex autoimmunedisorder. Ann Int Med 2005;142(4):289-98.7. Castellanos-Rubio A, Caja S, Irastorza I, et al.Angiogenesis-related gene expression analysis inceliac disease. Autoimmunity 2012;45(3):264-70.8. Curione M, Danese C, Viola F. Carnitine deficiency inpatients with celiac disease and idiopathic dilatedcardiomyopathy. Nutr, Metab Cardiovasc Dis 2005;15(4):279-83.9. Lerner A, Gruener N, Iancu T. Serum carnitineconcentrations in celiac disease. Technion-IsraelInstitute of Technology. 2013; Pp:186-8.10. Boskovic A, Kitic I, Prokic D, et al. Cardiomyopathyassociated with celiac disease in childhood. Case Rep
Gastroint Med 2012;2012:170760.11. Poddar B, Shava U, Srivastava A, et al. Severe heartfailure, dilated cardiomyopathy and pulmonaryhaemosiderosis in coeliac disease: report of twocases. Paediatr Int Child Health 2014;34(2):142-4.12. Said YFW, Lahidheb D, Trabelsi S,et al. Celiac diseaseand idiopathic dilated cardiomyopathy: a fortuitousassociation? Presse Méd 2010;39(10):1099-100.13. Barrio JP, Cura G, Ramallo G, et al. Hearttransplantation in rapidly progressive end-stageheart failure associated with celiac disease. BMJ Case
Rep 2011;2011: bcr122010362414. Milisavljević N, Cvetković M, Nikolić G, et al. Dilatedcardiomyopathy associated with celiac disease: casereport and literature review. Srp Arh Celok Lek2012;140(9-10):641-3.15. Romagnoli E, Boldrini E, Pietrangelo A. Associationbetween celiac disease and idiopathic dilatedcardiomyopathy: a case report. Intern Emerg Med2011;6(2):125-8.16. Farrell RJ, Kelly CP. Celiac sprue. N Engl J Med 2002;346:180-8.17. Volta U, Villanacci V. Celiac disease: diagnosticcriteria in progress. Cell Mol Immunol 2011;8(2):96-102.18. Curione M, Danese C, Viola F, et al. Carnitinedeficiency in patients with coeliac disease andidiopathic dilated cardiomyopathy. Nutr Metab
Cardiovasc Dis 2005;15(4):279-83.

19. Elfström P, Hamsten A, Montgomery SM, et al.Cardiomyopathy, pericarditis and myocarditis in apopulation based cohort of inpatients with coeliacdisease. J Intern Med 2007;262(5):545-54.20. Emilsson L, Andersson B, Elfström P, et al. Risk ofidiopathic dilated cardiomyopathy in 29 000patients with celiac disease. J Am Heart Assoc2012;1(3):e001594.21. Menezes TM, Motta ME.. Celiac disease prevalence inchildren and adolescents with myocarditis anddilated cardiomiopathy. J Pediatr (Rio J) 2012;88(5):439-42.22. Lodha A, Haran M, Hollander G, et al. Celiac diseaseassociated with dilated cardiomyopathy. South Med J2009;102(10):1052-4.23. Maharaj B, Cooppan RM, Maharaj RJ, et al. Causes ofcongestive heart failure in black patients at KingEdward VIII Hospital, Durban. A prospective studyof 240 black patients. S Afr Med J 1986;69(3):183-4.24. Sliwa K, Damasceno A, Mayosi BM. Epidemiologyand etiology of cardiomyopathy in Africa. Circulation2005:112(23):3577-83.25. Chuaqui B, Garrido J, Casanegra P. Actin-deficientcardiomyopathy coexisting with celiac disease: Achance association? Pathol Res Pract 1986;181(5):604-14.26. Hakim JG, Manyemba J. Cardiac disease distributionamong patients referred for echocardiography inHarare, Zimbabwe. Cent Afr J Med 1998:44(4):140-4.27. Polat TB, Urganci N, Yalcin Y, et al. Cardiac functionsin children with coeliac disease during follow-up:insights from tissue Doppler imaging. Dig Liver Dis2008;40(3):182-7.28. Makhdoom ZA, Randall NW. Dilatedcardiomyopathy due to anticardiolipin syndrome inassociation with celiac sprue. J Clin Gastroenterol2000;31(1):91-2.29. Greco L, Romino M, Coto I, et al. The first largepopulation based twin study of coeliac disease. Gut2002;50(5):624-8.30. Not T, Faleschini E, Tommasini A, et al. Celiacdisease in patients with sporadic and inheritedcardiomyopathies and in their relatives. Eur Heart J2003;24(15):1455-61.31. Ricardo S, Shirley R, Nisihara RM, et al.  Celiacdisease prevalence in Brazilian dilated cardio-myopathy patients. Dig Dis Sci 2006;51(5):1016-9.


