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Celiac disease prevalence in children and adolescents
with myocarditis and dilated cardiomiopathy

Thaysa Maria Gama Albuquerque Ledo de Menezes,! Maria Eugénia Farias Almeida Motta2

Abstract

Objective: To determine the prevalence of celiac disease in patients with myocarditis and dilated
cardiomyopathy.

Methods: Fifty-six patients between 1 and 18 years old with dilated cardiomyopathy or myocarditis were
evaluated and followed up at Instituto de Medicina Integral Professor Fernando Figueira. Patients with previous
diagnosis of celiac disease were excluded. The functional classification was determined according to the American
Heart Association criteria (classes I, II, III and IV). Diagnosis of myocarditis was reported in the patients’ medical
records. Dilated cardiomyopathy was diagnosed by echocardiogram with systolic dysfunction of one or both ventricles,
ejection fraction lower than 55%, ventricular dilatation, and left ventricular diastolic diameter bigger than 112%.
Patients answered a questionnaire about gastrointestinal and cardiac symptoms; next, anti-tissue transglutaminase
(tTG) and anti-endomysial (EMA) antibodies were dosed. Those with positive antibody results were referred to
intestinal biopsy and histological evaluation to detect celiac disease according to Marsh classification.

Results: One of the 56 children (1.8%) had positive tTG antibody level, but negative EMA. Intestinal histological
evaluation showed total villous atrophy. Approximately, 30% of patients had heart failure. Gastrointestinal symptoms
and signs were frequent, especially abdominal pain (70%, 39/56).

Conclusion: Celiac disease prevalence in pediatric patients with dilated cardiomyopathy or myocarditis was
1.8%. It is important to investigate celiac disease in patients with these conditions to avoid the progression of
such diseases and patients’ clinical deterioration.

J Pediatr (Rio J). 2012,;88(5):439-42: Dilated cardiomyopathy, myocarditis, prevalence, diagnosis.

Introduction

Myocarditis is an inflammatory disease and its most
common cause is viral infection.! The cause of dilated
cardiomyopathy (DCM) is unknown in most cases.?2 Some
immunological mechanisms have been described. Underlying
diseases or pathophysiological mechanisms affecting other
systems may be determinants of the occurrence of heart
diseases and other disorders concurrently.3

A possible underlying disease in patients with DCM/
myocarditis is celiac disease (CD). Studies in adults have

shown that the prevalence of CD in patients with DCM
ranges from 1.9 to 5.7%.4-8 Autoimmune and inflammatory
mechanisms occur in both diseases, and the alteration of
intestinal permeability may facilitate the development of
DCM/myocarditis and CD.3

Changesin the absorption of micronutrients and luminal
antigens or infectious agents may promote immune and
inflammatory mechanisms against antigens in the intestine
and myocardium.® Compromised intestinal permeability
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due to infectious or inflammatory intestinal damage can
disrupt its architecture and allow endotoxin to reach the
heart, changing its function and/or structure.0

Cardiologists do not suspect their patients have CD
because cardiac signs and symptoms do not draw attention
to this disease. Patients with heart disease have weight
loss, failure to thrive, abdominal distention, and anemia.
Such symptoms are common to both conditions, making
it difficult to relate them to intestinal disease.

Patients with DCM/myocarditis diagnosed with CD#
showed improvement in heart volume and cardiac function
with gluten-free diet. Therefore, studies investigating
whether children with DCM and myocarditis also have
concomitant CD are needed. The present study was
conducted to determine the prevalence of CD in patients
with DCM/myocarditis.

Methods

Between December 2009 and November 2010, 56
children with a clinical diagnosis of DCM/myocarditis seen
at the Pediatric Cardiology Service of the Instituto de
Medicina Integral Professor Fernando Figueira (IMIP) were
included in our study. Myocarditis was diagnosed based on
clinical criteria (tachycardia or arrhythmia, tachydyspnea,
cardiomegaly, and/or transient systolic dysfunction on
echocardiogram), according to admitting diagnosis, which
included those who did not achieve remission (possibility of
CD as a cause). Cardiac alteration of DCM was defined by
the presence of at least dysfunction of the left ventricle,
with ejection fraction lower than 55%, ventricular dilation
and left ventricular end-diastolic diameter greater than
112% on echocardiogram.

We prospectively included children older than 1 year to
ensure gluten exposure. Exclusion criteria were previous
diagnosis of CD. Patients answered a questionnaire about
gastrointestinal and cardiovascular symptoms of DCM/
myocarditis, family history related to CD and current
medication. They underwent physical examination to detect
signs of heart and gastrointestinal conditions.

Patients were clinically classified into heart failure
(HF) functional classes according to the American Heart
Association, which classifies dyspnea severity as classes
I, II, III, and IV: dyspnea only with vigorous exertion,
with moderate exertion, with mild exertion, and at rest,
respectively.

The research project was approved by the Research
Ethics Committee of IMIP, protocol number 1541-09. All
participants signed an informed consent form.

Children were tested for anti-tissue transglutaminase
(tTG) and anti-endomysial (EMA) Immunoglobulin A (IgA)
antibodies.
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Anti-tTG was measured using the Orgentec kit
(Diagnostika, GmbH, Germany) according to the
manufacturer’s instructions. Positive results were
> 10 U/mL. EMA level was determined using the Immco
Diagnostics kit (Genbiotech Diagndstica Ltda., Brazil)
according to the manufacturer’s instructions. Positive
results were > 20 U/mL. Patients underwent serum
IgA test (Roche Diagnostics, Germany; positivity was
determined according to the manufacturer’s guidelines) to
rule out IgA deficiency because antibodies for detection
of CD are specific of the IgA class.

Intestinal biopsy was performed by means of upper
digestive endoscopy when the patients had positive results
for anti-tTG or EMA, for histological examination and
characterization of CD according to Marsh,!! considering
that a CD diagnosis was established starting at Marsh
II. Patients with any degree of histological changes were
referred to the gastroenterology department because of
higher risk of developing CD.12

The prevalence of CD was calculated based on the
proportion of subjects with positive antibody test results
and positive intestinal histology within the sample, with a
95% confidence interval (95%CI).

Results

We investigated 56 children and adolescents, 57%
(32/56) of them were female. The median age was 96 months
(minimum = 12 months, maximum = 225 months). None
of the patients had a diagnosis of CD before inclusion.

We found 30% (17/56) of patients with dyspnea, of which
23.5% (4/17) were in functional class IV; 29.5% (5/17) in
functional class II; and 35.3% (6/17) in functional class I.
Two patients could not classify their dyspnea. Forty-three
percent (24/56) of patients reported prior dyspnea at the
time of heart disease diagnosis. On physical examination,
51.7% (29/56) of subjects had mucocutaneous pallor;
44.6% (25/56) had heart murmur; 30.7% (17/56) had
hepatomegaly; and 7% (4/56) had dyspnea. As for the
additional tests, 57.1% (32/56) of patients presented
with electrocardiographic change, and 59% (33/56) had
cardiomegaly on chest X ray and changes in the ejection
fraction.

In terms of gastrointestinal symptoms, the most frequent
ones were pain (73%, 41/56), abdominal distension
(59%, 33/56), diarrhea (27%, 15/56), and pyrosis (25%,
14/56). Family members had diabetes mellitus in 30.3%
of cases (17/56) and CD in 3.5% (2/56). Hospitalization
for diarrhea lasting longer than 15 days was reported by
18% of patients.

IgA deficiency was not detected. Anti-tTG serum level was
positive in a female patient with intestinal biopsy showing
intraepithelial lymphocytosis and total villous atrophy.
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Thus, prevalence of CD was 1.8% (95%CI 0.04-9.5%).
EMA was negative in all patients. The patient with CD was
10 years old (5 years of heart disease) and had dyspnea
with vigorous exertion (functional class I), without heart
murmur, tachycardia, or hepatomegaly. On echocardiogram,
we identified ejection fraction of 49% and enlargement of the
left ventricle. This patient was using angiotensin converting
enzyme inhibitor and propranolol. She reported diarrhea,
abdominal distension, and pain; but she could not inform
for how long she had the symptoms.

Discussion

Our study showed that children with DCM/myocarditis
may have CD. Our patient with positive anti-tTG serum
level and CD (prevalence of 1.8%) had mild gastrointestinal
symptoms (abdominal pain and distension, sporadic
diarrhea), which does not draw attention to CD. She also
had been diagnosed with heart disease 5 years earlier, with
mild HF, which may not raise a suspicion of CD.

CDisfrequentin patients with DCM/myocarditis. Studies
in adults have found prevalence ranging from 1.9t0 5.7%.247
There are studies showing patients with CD who developed
DCM later or early changes on echocardiogram.®

Myocarditis and DCM are often found before the diagnosis
of CD because cardiac signs and symptoms are more
prominent. The clinical presentation of CD may vary. Silent
CD can develop late, with extradigestive manifestations
and/or mild gastrointestinal symptoms that do not raise
suspicion of CD, especially with signs of HF, which diverts
attention from the gastrointestinal symptoms.13

In terms of cardiac cachexia, hypoxia is mainly
responsible for the change in the intestinal permeability.3.14
Gastrointestinal symptoms draw attention to the
gastrointestinal system, as these patients have protein
depletion causing weakness, malnutrition, slow healing, and
immunosuppression. Cardiologists should closely monitor
the gastrointestinal system of HF patients because of the
risk of concomitant CD, increased morbidity and length
of hospital stay, with implications for the improvement
of clinical symptoms.

Changes in the intestinal permeability may lead
to DCM/myocarditis due to decreased absorption of
important micronutrients for myocardial contraction
and electrical excitability.!> Such changes also promote
absorption of infectious agents that may damage the
myocardium.3 Myocardial lesion may be secondary to
immune response against antigens in the intestine
and heart.3 Therefore, DCM/myocarditis should raise
the hypothesis of a CD diagnosis, since extraintestinal
involvement with autoimmune mechanism may be a sing
of an atypical form of CD.!3 Patients with DCM/myocarditis
and gastrointestinal symptoms should be periodically
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assessed for the possibility of gastrointestinal disease
with worsening of cardiac disease.

A greater possibility of autoimmune diseases in adult
patients with CD, namely those with delayed diagnosis has
been suggested.4 There are few studies with CD diagnosis
in children with DCM/myocarditis.? Elfstron et al. concluded
that the CD patients’ risk of developing heart disease is
higher when the diagnosis is established in adulthood.16
It is possible that longer exposure to gluten coupled with
autoimmune mechanisms in intestinal manifestations
are responsible for the higher seroprevalence in adults.
Therefore, since longer exposure to gluten seems to be
necessary for the development of CD and considering the
possibility of association between these diseases, patients
with heart disease should be evaluated for CD detection.

The few studies involving children with CD have shown
mild cardiac abnormalities in CD patients who consumes
gluten. Polat et al. found reduction of cardiac abnormalities
after starting a gluten-free diet.®

We found that children with DCM/myocarditis may
have CD and should be investigated. Mild gastrointestinal
and cardiac symptoms should be an indication of CD
screening. Antibodies are highly sensitive and specific, and
their identification may be a criterion for the selection of
patients for intestinal histology. Gluten-free diet restores
intestinal permeability, allowing adequate absorption of the
drugs used in the HF treatment. Therefore, such diet may
minimize the progression of the heart disease and delay
indication for heart transplantation.

There are some limitations in our study. Clinical data
were collected based on the patients’ report on the
interview, thus there may be recall bias. The sample size
may seem small, but it is consistent with the number
of visits at the outpatient cardiology clinic for patients
with DCM/myocarditis. The etiology of DCM/myocarditis
was not determined and might have interfered in the
findings. There is no information on the gastroenterologic
and cardiologic response of our patient after starting the
gluten-free diet; therefore, we could not evaluate the
association of symptoms with CD.

The present study demonstrated an association between
DCM/myocarditis and CD. It is important to investigate CD
in all patients with DCM/myocarditis.
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