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PREVALENCE OF CELIAC DISEASE IN
CHILDREN WITH EPILEPSY

Camilo VIEIRA', Izabele JATOBA2, Marilia MATOS?,

Daniel DINIZ-SANTOS* and Luciana R. SILVA*

ABSTRACT - Context - Neurological symptoms have been well-documented in patients with celiac disease, nevertheless, the presumption

of a greater prevalence of epilepsy in celiac patients remains controversial. Objectives — To determine the frequency of celiac disease

in children and adolescents with idiopathic or cryptogenic epilepsy. Methods - A cross-sectional study. One hundred pediatric patients

with non-symptomatic epilepsy were followed-up at two public pediatric neurology clinics in Salvador, Bahia, Brazil. Screening

for celiac disease was performed by serial measurements of IgA anti-transglutaminase and IgA anti-endomysium antibodies, fol-

lowed by bowel biopsy in positive cases. HLA DQ02 and DQO08 were investigated in seropositive individuals, assessing the type of

seizures, the number of antiepileptic drugs used and the presence gastrointestinal symptoms. Results - Three (3.0%) patients tested

anti-tTG-positive, two with normal duodenal mucosa (Marsh 0) and one with intraepithelial infiltrate (Marsh I). No villous atrophy
of the duodenal mucosa (Marsh III) celiac disease was found. Two patients tested positive for HLA DQO02; none were DQO8 positive.
Conclusion - The present study failed to prove the association between celiac disease and epilepsy.

HEADINGS - Celiac disease. Epilepsy. Disabled children.

INTRODUCTION

Celiac disease is an immune-mediated chronic
enteropathy that affects genetically susceptible indi-
viduals and is triggered by the ingestion of gluten.
The prevalence of celiac disease is similar worldwide
and is estimated at around 0.3%-1.5% of the general
population-2!-37:45-4) The classic symptoms of celiac
disease are chronic diarrhea, abdominal pain, ab-
dominal distention, low weight, diminished stature,
vomiting and constipation; however, many patients
have extraintestinal manifestations® %32 often with
no associated gastrointestinal symptoms.

Histological findings should be interpreted accor-
ding to the criteria defined by Marsh for the classifica-
tion of the duodenal mucosa lesion®* 3,

Human leukocyte antigens (HLA) DQO02 or DQOS8
are often found in individuals with this disease®”39,
HLA DQO2 being present in 90%-95% and HLA
DQO08 in 5%-10% of individuals with celiac disease.
Both allotypes together are present in 98% of celiac
patients!.

Epilepsy is one of the most common neurologi-
cal disorders, affecting around 50 million individuals
worldwide, principally in developing countries®®,
In Brazil, the epilepsy prevalence is 1%-1.5%1%. In
around 50% of cases, onset occurs in infancy or ado-
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lescence. With respect to etiology, epilepsy may be
idiopathic, cryptogenic or symptomatic®®.

Neurological complications are estimated to occur
in 6%-10% of patients with celiac disease@ 3440:46.48),
Numerous cases have already been described of
gluten-sensitive patients with a high proportion of
neurological symptoms of unknown origin, including
cerebellar ataxia, peripheral neuropathy, multifocal
encephalopathy, epilepsy, dementia, neuromyelitis
optica, muscular hypotonia and delayed motor
development(l& 22,25, 26, 28, 34, 40, 46, 48, 53, 55). Some Studies
published in the literature have attempted to dem-
onstrate an association between celiac disease and
epilepsy® 78 11,12,13,18,30,32,35,42,43,4)

Some investigators have already carried out studies
on the association between celiac disease and epilepsy.
In these studies, the frequency of celiac disease in
individuals with epilepsy has ranged from 0.78% to
9.1%. This variation in findings may be explained by
the different methodologies or the differences in the
criteria used to select the sample population (Table 1).

Some authors have speculated that mechanisms
of metabolic deficiency may represent the principal
cause of this association® 23330 Another theory
concerns an immunological origin, since recent studies
published in the literature have identified autoimmune
pathologies such as diabetes mellitus and thyroiditis
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TABLE 1. Original studies conducted with different methodologies to evaluate the prevalence of celiac disease in epileptic patients

Age (years) . Type of screening N
e Mean or Range IRty (% positive) (positive cases) il
Fois et al.'® 0.8-18 No restrictions IgA-AGA and 781 (7) 0.89%
15G-AGA
(0.89%)
Cronin et al.” 14 - 80 No restrictions EmA 177 (4) 2.26%
(2.3%)
Labate et al.®? 12.6 +4.28 Partial idiopathic EmA 72 (2) 2.78%
epilepsy (2.7%)
Pratesi et al.? 1-65 No restrictions EmA 255 (2) 0.78%
(0.78%)
Essid et al."? 13- 69 Idiopathic or EGD 49 (4) 8.16%
cryptogenic (5.5%)
Ranua et al. % 46.4 +15.7 No restrictions IgA-AGA 968 (-) -
(12.5%)
1gG-AGA 964 (-) -
(5.5%)
IgA-tTG 853 (-) -
(2.3%)
EmA 823 (-) -
(1.8%)
Dalgic et al.® 1-17 Idiopathic or IgA-tTG 170 (2) 1.18%
cryptogenic (4.7%)
Mavroudi et al.®” 2-14 Idiopathic or IgA-AGA 255 (5) 1.96%
cryptogenic (1.96%)
Emami et al."V 2-64 Idiopathic or IgA-tTG 108 (3) 2.78%
cryptogenic (3.7%)
Giordiano et al.!7% 0-16 No restrictions IgA-AGA 272(-) -
(15.9%)
IgG-AGA 272 (-) -
(27.2%)
1gA-tTG 272(-) .
(1.8%)
15G-tTG 272(-) .
(2.6%)
EmA 272 (-) -
(1.8%)
Ertekin et al."? 2-16 Idiophatic IgA-tTG 77 (7) 9.1%
(15.6%)
Madrid et al.®? 18 - 65 Cryptogenic IgA-tTG 21 (1) 4.7%
(4.7%)
Djuric et al.”” 2-18 Idiophatic IgA-tTG 125 (1) 0.8%
(2.4%)

EmA: anti-endomysial antibody; EGD: endoscopy of the upper digestive tract; IgA-AGA: IgA-antigliadin antibody; [gG-AGA: IgG-antigliadin antibody; IgA-tTG IgA: IgA
anti-transglutaminase antibody. * Duodenal biopsy was not performed.
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as being associated with celiac disease®® 2. There appears
to be no single mechanism, but rather various (nutritional,
immunological, neuroendocrine and environmental) mecha-
nisms explaining the possible association between celiac
disease and epilepsy.

The objective of the present study was to determine the
frequency of celiac disease in children and adolescents with
idiopathic or cryptogenic epilepsy.

MATERIAL

A cross-sectional study was carried out between Sep-
tember 2010 and December 2011 to evaluate 100 pediatric
patients with epilepsy, with or without gastrointestinal symp-
toms, who were undergoing follow-up at the Magalhies Neto
pediatric neurology outpatient department of the Professor
Edgard Santos Teaching Hospital, Federal University of
Bahia and at the outpatient department of the Santo Antonio
Hospital of the Obras Sociais Irma Dulce. Only individuals
with cryptogenic or idiopathic epilepsy were included in the
study. Prior to inclusion, patients over 18 years of age signed
an informed consent form and in the case of patients under
18 years of age this form was signed by the child’s mother or
legal guardian. All patients underwent at least an electroen-
cephalogram (EEG) and computed tomography or nuclear
magnetic resonance of the brain.

METHODS

The participants responded a questionnaire. Urinalysis
was performed and parasitological investigation was con-
ducted in three feces samples. Blood samples were taken
to measure total IgA, serum vitamin B12 levels, anti-tissue
transglutaminase (anti-tTG) and anti-endomysial (anti-
EmA) antibodies. Anti-tTG antibodies (IgA, or IgG if a
selective IgA deficiency was diagnosed) were investigated
using enzyme-linked immunosorbent assay (ELISA) with
commercially available diagnostic kits (Quanta Lite tTG,
Inova Diagnostics Inc., San Diego, CA, USA). Antien-
domysium antibodies were investigated using the indirect
immunofluorescence technique with commercially available
kits (Inova Diagnostics Inc., San Diego, CA, USA).

All patients identified at serological screening were sub-
mitted to endoscopic biopsy of the small intestine, performed
by the same endoscopist in all cases. The slides were examined
under an optic microscope by a single pathologist, who was
experienced in the diagnosis of celiac disease. The duodenal
biopsies were classified according to the criteria defined by
Marsh®®. The diagnosis of celiac disease was based on the
criteria defined by the American Gastroenterological Asso-
ciation®”, with a bowel biopsy of at least Marsh Illa.

All the patients who screened positive at serology were
also submitted to HLA (human leukocyte antigen) typ-
ing, since absence of the DQ02 (DQA1*0501/*0505 and
DQB1*0201/*0202) and DQO8 (DQB1*0302) alleles of the
HLA virtually excludes the possibility of a diagnosis of
celiac disease.
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The project was approved by the Internal Review Board
of the Santo Antonio Hospital.

The data were analyzed using the SPSS statistical software
program, version 14.0. Frequency distributions, center and
dispersion measures were calculated. The association between
categorical and independent variables was analyzed using
Fisher’s exact test. Comparison tests between the groups were
one-tailed and significance level was established at P<0.05
(alpha = 0.05).

RESULTS

One hundred children and adolescents completed the
questionnaire and had antibody measurements performed.
One patient was excluded after a computed tomography brain
scan identified an image suggestive of gliosis. Therefore, 99
individuals were included in the study, 61.6% of whom were
male. Age ranged from 1 to 20 years, with a mean of 10.7
+ 4.2 years.

With respect to the seizure classification, 55.7% of the
participants had predominantly focal seizures, while 14.1%
had predominantly focal seizures with secondary generaliza-
tion and 30.3% had generalized seizures. Age at first epileptic
seizure ranged from 2 months to 12 years with a mean of 5.3
+ 3.6 years. Duration of the disease ranged from 2 months
to 18 years with a mean of 5.3 + 3.8 years.

The sample was composed predominantly of individuals
with easily-controlled epilepsy, 84.8% of the participants us-
ing either no medication at all or one single drug, with only
4% of patients requiring three or more drugs. The medication
used consisted of carbamazepine (50.5%), phenobarbital
(27.3%), sodium valproate (22.2%), oxcarbazepine (9.1%)
and clonazepam (3.0%). With respect to compliance with
treatment, 83.1% of the participants reported using the medi-
cation regularly and 69.7% of the sample reported having
achieved total control of the epileptic seizures.

At least 19% of the participants complained of gastro-
intestinal symptoms, recurrent abdominal pain being the
most common symptom (44.4%) (Table 2). Parasitological
tests, performed in 2 or 3 feces samples, and urinalysis were
carried out in all participants, and parasites being found in
12.5% of cases. Of the participants who reported abdominal
pain, 56.8% (n = 25) stated that the pain was moderate to
intense. The other gastrointestinal complaints reported were
nausea/vomiting (31.3%), abdominal distention (27.3%),

TABLE 2. Frequency of gastrointestinal symptoms in the study cohort

. . Frequency
Gastrointestinal symptoms
N %

Recurrent abdominal pain 44 44.4
Nausea/vomiting 31 31.1
Abdominal distention 27 27.3
Constipation 24 24.2
Recurrent aphthae 19 19.2
Chronic diarrhea 10 10.1
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constipation (24.2%), recurrent aphthae (19.2%) and chronic
diarrhea (10.1%).

Anti-tTG and anti-EmA antibodies were evaluated in
all 99 participants, none of whom were anti-EmA-positive.
Three individuals (3%) tested positive for anti-tTG anti-
bodies. There were no cases of IgA deficiency. The three
anti-tTG-positive participants were referred for endoscopy
of the upper digestive tract with duodenal biopsy. Of these,
normal duodenal mucosa (Marsh 0) was found in two cases
and intraepithelial infiltrate (Marsh I) in one case. No case
of villous atrophy of the duodenal mucosa (Marsh III) was
found. Two individuals (patients #1 and #2) were HLA
DQ2-positive. None of the patients who tested positive for
anti-tTG antibodies were DQ8-positive. The clinical charac-
teristics of these individuals are shown in Table 3. None of
the 99 patients evaluated had cerebral calcifications. There
was only one case of vitamin B12 deficiency, which was not,
however, associated with anti-tTG positivity.

DISCUSSION

The different findings in the studies that have evaluated
the association between celiac disease and epilepsy may be
explained by several factors such as geographical distribution
and/or ethnicity, age-group and, principally, by differences
in the selection of patients and in the study methodolo-

(7,11, 13, 16, 17, 30, 35, 43, 44)'

The present sample succeeded in including the principal
types of cryptogenic or idiopathic epilepsy in the pediatric
age-group“?, The presence of a significantly greater number
of individuals in monotherapy, in use of first line drugs and
having achieved total control of the seizures shows that the
sample was composed of individuals with uncomplicated
epilepsy and a positive prognosis.

In the present study, three (3%) individuals tested positive
for anti-t TG antibodies and there were no cases of anti-EmA-
positivity. A relevant factor that deserves particular emphasis
is the use of antibodies for screening epileptic patients for
celiac disease. There is no uniformity in the methodology
used in the previous studies published on celiac disease and
epilepsy. In a recent review on the diagnosis and treatment
of celiac disease, the American Gastroenterological Associa-
tion stated that the highest sensitivity and specificity for the
diagnosis of celiac disease is obtained with the IgA-class
anti-EmA antibody. The sensitivity and specificity achieved
with the IgA anti-tTG antibody is also considered high:
93.7% and 95.4%, respectively. The IgA antigliadin antibody
(anti-AGA) has the poorest sensitivity (between 85.0% and
90.0%) and specificity (90.0%)1%2+4)_Up to the present time,
no consensus has yet been reached regarding which antibody
to use in screening for celiac disease in epileptic patients or
whether this test should be performed as routine.

Dalgig et al.® and Emami et al.'D used IgA anti-tTG, an
antibody with high sensitivity, to screen patients for biopsy.
Both Cronin” and Pratesi® found celiac disease in 100% of
EmA-positive epileptic patients, confirming the high specific-
ity of this marker, as already described in the literature®?.

Mavroudi et al.®¥ used the anti-AGA antibody to screen
for biopsy and investigated the presence of other antibodies
in 255 children. The use of this poorly sensitive and poorly
specific marker may have underestimated the patients who
should have been assessed by endoscopy. Biopsy revealed
Marsh III in two individuals, confirming the diagnosis of
atrophic celiac disease. In both cases, the patients were anti-
tTg-positive and EmA-negative. The other three participants
were diagnosed as Marsh I at biopsy and were also considered
by the investigators to have celiac disease, although histology
was incompatible with a definitive diagnosis of celiac disease

TABLE 3. Clinical and demographic profile of the epileptic patients testing positive for anti-tTG antibody

Patient 1 Patient 2 Patient 3
Age 12.0 years 2.4 years 5.9 years
Gender Female Female Female
Type of seizure Focal with motor symptoms  Focal with motor symptoms Focal with motor symptoms
Type of therapy Monotherapy Monotherapy Monotherapy
Medication used Oxcarbazepine Carbamazepine Carbamazepine
Control of the seizures Yes Yes No
Brain computed tomography ~Normal Normal Normal
Gastrointestinal symptoms None Abdominal pain and distention and chronic diarrhea ~ Abdominal pain
Z score for weight -0.92 1.31 1.63
Z. score for height -0.38 -0.44 2.20
Anti-tTG titers 47.5 56.4 21.6
Anti-EmA Negativ Negative Negative
Vitamin B12 408 ng/dL 660ng/dL 770ng/dL
Marsh 0 I 0
HLA DQ2 Positive Positive Negative
HLA DQS8 Negative Negative Negative
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(villous atrophy)® 152D, Fois et al.'® also used anti-AGA as a
screening method. Despite the low sensitivity and specificity
of this antibody, these authors reported that all anti-AGA-
positive cases had histology compatible with celiac disease;
however, the Marsh histology classification was not provided.

Essid et al."® performed biopsies in their entire sample
of 49 epileptic patients in addition to serology for EmA and
AGA. Duodenal lesions were found in four patients, three of
whom were classified as Marsh II and 1 as Marsh 111 (2%).
Although the sample studied by these investigators was small,
the fact that serological markers were not investigated as a
screening tool and that biopsy was performed directly showed
the high prevalence of significant histological lesions identi-
fied at duodenal biopsy in epileptic patients. Nevertheless,
ethical restrictions make it difficult to reproduce these results.

With the objective of verifying the prevalence of antibod-
ies associated with celiac disease in epileptic patients, Ranua
et al.“¥ found similar rates of positive serology for anti-AGA,
anti-tTG and anti-EmA between participants of a study
sample and a control group, with no statistically significant
differences in prevalence between the two groups. In Italy,
Giordiano et al.'? compared the frequency of antibodies
related to celiac disease (anti-AGA, anti-EmA and anti-tTG)
in epileptic children and adolescents and a control group and
concluded that there was no difference between the pediatric
epileptic population and the healthy controls.

If celiac disease is defined as the presence of a Marsh
[T duodenal biopsy, i.e. atrophic celiac disease, there would
appear to be no increase in the prevalence of this disease in
epileptic patients. Some investigators consider a duodenal
biopsy finding of Marsh II or even Marsh I to constitute a
diagnosis of celiac disease. These cases have been classified
as silent® or even diagnosed as celiac disease'"-1?.

Celiac disease is also classified into the latent and silent
forms“”; however, it is impossible to affirm with any certainty
whether a patient with a duodenal mucosal lesion and a
classification of Marsh I or II will necessarily progress to an
atrophic lesion, which characterizes a definitive diagnosis of
celiac disease and an indication to initiate treatment with a
gluten-free diet. Only monitoring the clinical progression of
these patients and following them up will answer this ques-
tion. Some conditions such as Giardia, cryptosporidium and
isosporan infections or inflammatory bowel disease may lead
to abnormalities in bowel histology such as intraepithelial
infiltrate (Marsh I) or crypt hyperplasia (Marsh II) due to
chronic inflammation® #-4b,

In the present study, perhaps patient #2 could be con-
sidered to have celiac disease in view of the presence of
gastrointestinal symptoms, anti-t TG positivity, a histological
diagnosis of duodenal mucosa with Marsh I and HLA DQ02
positivity. In this case, the term latent celiac disease would be
correct, since there are clinical, immunological and genetic
characteristics; however, there are no histologic abnormali-
ties yet; therefore, a definitive diagnosis of celiac disease
cannot be made due to the absence of villous atrophy. This
patient is being followed up, since the condition is dynamic
and should villous atrophy develop, a gluten-free diet must
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be implemented; however, at the moment, no treatment is
indicated. The classification of latent celiac disease may give
the idea of a false or questionable association.

If analysis is restricted to studies in which only patients
with cryptogenic or idiopathic epilepsy were investigated, an
increase in the frequency of celiac disease would be expected,
since symptomatic epilepsy, in which the cause of the seizures
is well-known, may be considered a confounding factor.
Labate et al.®”, Dalgig et al.®, Mavroudi et al.®, Emami et
al.!Y, Djuri¢ et al.?, Madrid et al.®¥, and Ertekin et al.!?,
limited their samples to individuals with idiopathic or cryp-
togenic epilepsy. A third study, carried out by Cronin et al.”
failed to take etiology into consideration in selecting the study
sample, but went on to perform an evaluation that restricted
the study to idiopathic cases. In the other studies®*, find-
ings were compromised due to this methodological drawback,
since individuals could have been included in whom epilepsy
occurred secondary to an underlying cause.

Comparing the studies in which the prevalence of celiac
disease was evaluated in epileptic individuals and in which the
type of epilepsy was taken into consideration (symptomatic
versus cryptogenic/idiopathic), an increase was found in the
prevalence of the disease in studies that failed to restrict the
type of epilepsy, although this difference was not statistically
significant (P = 0.69) (Table 4).

TABLE 4. Cumulative prevalence of atrophic celiac disease in epileptic
patients according to the type of epilepsy in the study population

Type of epilepsy in the study B el

(positive cases)* (%)*
Idiopathic or cryptogenic 976 (16) 1,64%
No restrictions 1213 (13) 1.07%
Total 2189 (29) 1.32%

* Only individuals with Marsh III duodenal biopsy; P-value = 0.69 with 95% confi-
dence interval.

The type of epileptic seizure in individuals with diagnosed
celiac disease in the studies was fairly heterogenous. Of the
20 individuals identified as having celiac disease, 4 had gen-
eralized tonic-clonic seizures, 13 had partial epilepsy, 1 had
myoclonic epilepsy, 1 had mesial temporal sclerosis and 1 had
Lennox-Gastaut syndrome. In one of the studies, no descrip-
tion was provided of the type of epilepsy. Therefore, there
are no consistent data that support an association between
celiac disease and any particular type of epileptic seizure.

HLA measurement was not performed in any of the pre-
vious studies evaluated. The DQO02 and DQOS allotypes are
often found in celiac patients*39. In this study, two patients
tested positive for HLA DQO02. When neither HLA DQO2 nor
DQOS8 is found in an individual with positive antibodies for
celiac disease, diagnosis of celiac disease in a case classified
as Marsh I or II is practically excluded.
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CONCLUSION

Although epilepsy is considered in the international
literature as a condition associated with celiac disease or an
extraintestinal manifestation of this disease, the present study
has failed to confirm this association. No case of atrophic
celiac disease was found in this study, despite the use of
a homogenous sample and a rigorous screening for celiac
disease in this study.

The use of anti-tTG and anti-EmA as screening tests, fol-
lowed by a duodenal biopsy in positive cases, may represent
methodology that would succeed in covering the majority of
individuals with celiac disease. Another option would be to use
anti-t TG measurement as the initial screening test followed by
anti-EmA only in those cases that tested positive for anti-tTG,
with a duodenal biopsy being performed only in cases in which
the two antibodies were positive, thus avoiding unnecessary
biopsies in individuals in whom only anti-tTG was positive.

Atrophic celiac disease (Marsh I11), cannot, up to the pre-
sent moment, be related to epilepsy. Evaluation of the cases
published up to the present time indicates a prevalence that
is similar or only slightly higher than the prevalence in the
general population. The definitions of latent or silent celiac
disease may explain their affirmation of an association be-
tween celiac disease and epilepsy, which up to that point was
accepted in the international literature. Investigating HLA
DQ2 and DQS8 in individuals with Marsh I or II constitutes
an important tool for identifying those who are genetically
predisposed and who may progress to the atrophic form of
celiac disease.

Standardization of the methodology for the investigation
of celiac disease in epileptic individuals in the form of mul-
ticenter studies with specific populations may help clarify in
the future whether an association really exists between celiac
disease and epilepsy.

Vieira C, Jatoba I, Matos M, Diniz-Santos D, Silva LR. Prevaléncia de doenca celiaca em criangas com epilepsia. Arq Gastroenterol. 2013,50(4):290-6.

RESUMO - Contexto - Os sintomas neurologicos tém sido bem documentados em pacientes com doenga celiaca, no entanto, a presun¢ao de uma maior

prevaléncia de epilepsia em pacientes celiacos permanece controverso. Objetivos — Determinar a frequéncia de Doenga Celiaca em criangas e adoles-

centes portadores de epilepsia idiopatica ou criptogénica. Métodos - Estudo transversal. Cem pacientes pediatricos com epilepsia nao-sintomatica

foram acompanhados em dois ambulatorios publicos de neurologia pediatrica em Salvador, Bahia, Brasil. Triagem para doenga celiaca foi feita por

dosagem sérica de IgA anti-transglutaminase e anti-endomisio IgA, seguido por bidpsia de intestino nos casos positivos. HLA DQ02 e DQO08 foram

investigadas em individuos soropositivos, avaliando o tipo de crise epiléptica, o nimero de medicamentos anti-epilépticos utilizados e a presenga de

sintomas gastrointestinais. Resultados - Trés (3,0%) pacientes apresentaram anti-transglutaminase positivo, dois com mucosa normal duodenal (Marsh 0)

eum com infiltrado intraepitelial (Marsh I). Nao foi encontrada atrofia das vilosidades da mucosa do duodeno (Marsh I11). Dois deles foram positivos

para o HLA DQO02; nenhum foi DQOS positivo. Conclusdo - O presente estudo nao conseguiu provar a associagao entre doenga celiaca e epilepsia.

DESCRITORES - Doenga celiaca. Epilepsia. Criangas com deficiéncia.
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