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Frequency of celiac disease and its serological markers in
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Abstract

Transglutaminase (anti-tTG) and anti-endomysial (AEA) antibodies were reported to occur in patients with autoimmune
hepatitis (AIH) as well as in subjects with advanced cirrhosis, but the prevalence of celiac disease (CD) in patients with
AlH is either negligible or unknown. The frequency of 1gA anti-tTG and IgA AEA was determined in 64 patients (54
females, mean age 19[5-67] years ) with AIH diagnosed according to international criteria. Patients with positive or
intermediate results for those antibodies were submitted to duodenal biopsy and HLA-DQ2 or DQ8 typing. Anti-tTG and
AEA were detected in 6 (9%) and one patient (1.6%) with AIH, respectively. Positive and borderline results for IgA anti-
tTG were detected, respectively, in two (3%) and four (6%) patients. Only one patient with HLA-DQ2 and IgA anti-
tTG and IgA AEA had CD on duodenal biopsy. Two patients with either positive or borderline results for IgA anti-tTG
antibody and HLA-DQ?2 had normal histology on duodenal biopsy. IgA anti-tTG antibody and/or AEA were observed in
9% of AIH patients, but CD was confirmed in only one of them. The occurrence of IgA anti-tTG antibody in the other
patients could be ascribed to the presence of chronic liver disease or to latent or potential CD.
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INTRODUCTION

Celiac disease (CD) is an immune- individuals sharing either HLA-DQB1*0201 or
mediated chronic enteropathy of the small intestine DQB1*0302.* The disease is associated with a
that is triggered by the ingestion of prolamins from spectrum of alterations in the intestinal mucosa
wheat, rye and barley in genetically-predisposed that may vary from an increase in the number of
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intra-epithelial Thl CD4 lymphocytes to
architectural damage characterized by crypt
hyperplasia and villous atrophy.* There is a great
geographical heterogeneity in the prevalence of CD.
The disease seems to be rarely found in North India
and North Africa?® and to be much more frequent
in Europe and North-America with prevalence rates
ranging from 0,5% to 1% ¢, whereas in Brazil,
the prevalence of CD is estimated to be 1:681.°

The clinical expression of CD is variable.
The classical phenotype of CD characterized by
diarrhea and growth retardation due to
malabsorption is rarely seen. In this respect,
population screening studies using serum disease
markers, such as anti-transglutaminase (anti-tTG)
and anti-endomysium (AEA) antibodies have
shown that most of the patients with CD are either
entirely asymptomatic or have only subtle and non-
specific symptoms.t In addition, the occurrence of
those antibodies was also shown to precede the
clinical and histological presentation of the disease
by months or years.®”

Several other immune disorders have been
associated with CD, particularly dermatitis
herpetiformis, selective IgA deficiency, diabetes
mellitus, autoimmune tyrhoiditis as well as primary
biliary cirrhosis, primary sclerosing cholangitis and
autoimmune hepatitis.3%10:11.1213,14.15.16

Autoimmune hepatitis is a chronic
autoimmune or immune-mediated liver disorder
that leads when untreated to cirrhosis and liver
failure.”*® The disease usually affects females and
is characterized by the presence of circulating
autoantibodies such as anti-smooth muscle antibody
(SMA), antinuclear antibody (ANA), antiliver
kidney microsome type 1 (anti-LKM1), antisoluble
liver antigen (SLA) and antiliver cytosol type 1
(anti-LC1) antibodies and by severe interface
hepatitis on liver biopsy. The disease is classified in
at least two types according to the nature of
autoantibodies. The presence of SMA and/or ANA
or anti-LKM1 and/or anti-LC1 defines,
respectively, AIH types 1 and 2. 192

Susceptibility to AIH is linked to distinct
HLA haplotypes, namely HLA-DRB1*0301 /
DQB1*0201; HLA-DRB1*13 / DQB1*0603
and different DRB1*04 alleles.?*?22® Concurrent
autoimmune disorders (CAID) have been described
in up to 50% of the patients with AIH, particularly
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arthritis, autoimmune thyroiditis, Coombs-positive
hemolytic anemia, Graves disease and ulcerative
colitis.?#?> The frequency of CD in subjects with
AlH is thought to be negligible. Only two studies
have assessed the prevalence of CD in patients with
AIH with reported frequencies ranging from 4%
to 6%. 15162627.28 Recently, a lower prevalence of
CAID was reported in Brazilian children with
AlH types 1 and 2. 2* The nature of CAID was
shown to vary, but the authors have reported no
case of CD. However, it is important to mention
that neither serological nor histological assessment
of CD was performed in the aforementioned study.

The purpose of the present study was to
investigate the frequency of clinical and serological
markers of CD in a well defined cohort of patients
with AIH from Brazil.

PATIENTS AND METHODS

Subjects

Sixty-four patients (54 females, mean age
19 [5-67] years) from the metropolitan area of
Salvador, Bahia, Brazil, who fulfilled the revised
diagnostic criteria of AIH [25] have been studied.
Forty (63%) of them were children under 16 years
of age at disease onset. All patients gave informed
consent for participation and the hospital ethical
committee approved the study.

Sixty one had AIH-1 and 38 (62%) of them
were pediatric AIH. Three had AIH-2 and 2 of
them were children. The clinical, laboratory and
histological features at presentation and the response
to treatment are depicted in Table 1.

In order to look for CD, all patients were
clinically evaluated by one of the authors who looked
for the presence of signs and symptoms of CAID,
in particular gastrointestinal symptoms compatible
with CD, such as diarrhea, steatorrhea, flatulence,
nausea, vomiting, cows milk intolerance and ab-
dominal pain.

Laboratory profiles

All patients were negative for hepatitis B
surface antigen (ELISA, Abbott Laboratories, North
Chicago, IL) and for anti-HCV antibodies (ELISA
111, Ortho Diagnostic System, Raritan, New Jersey).
All patients were screened at presentation for SMA,



ANA, anti-LKM1 and anti-LC1 antibodies by
indirect immunofluorescence on rat liver, kidney
and stomach tissue sections and on Hep-2 cells. A
titer equal or greater than 1:80 was considered
positive.

Determination of serological markers of CD:
All serum samples have been tested for IgA AEA by
indirect immunofluorescence using 5um cryostat
sections (-20°C) of human umbilical cord, as
previously described.? Sera have been obtained from
blood samples drawn either at admission (n=14)
or after onset of immunossupressive therapy (n=50).

The human umbilical cord was taken after
delivery from mothers that gave previous informed
consent. The fluorescein isothiocyanate-conjugated
(FITC) antihuman IgA (SIGMA) was diluted to
1:100. Sera were tested in 1:5 dilutions and the
reaction was considered positive in titers equal or
greater than 1:5. Anti-tTG IgA antibodies were
tested resolved-time flourimetry using a commercially
available kit (Delfia, PerkinEImer Life and
Analytical Sciences, Wallac Or, Turku,
Finland).?=° Blood levels of antibodies were
expressed in arbitrary units (AU) and the cut-off
level was adopted as suggested by the manufacturer.
Levels of less than 8 AU were considered negative;
8-22 AU, borderline and more than 22 AU,
positive.

Table 1 - Clinical and laboratory features of
patients with autoimmune hepatitis
types L and 2

Clinical fearures AIH (n"=64)

Mean age (years) 19 [5-67]
Age less than 16 years n (%) 40 (63)
Female gender n (%) 54 (84)
Concurrent autoimmune diseases n (%) 11 {17)
Laboratory Findings
ALT * TU/L (x upper normal limir) 13 [0,5-81]

AST** TU/L (x upper normal limit) 26 [0.8-129]

Albumin g/dl (normal 3.5 -5.0) 3.4 [1.0-5,0]
Globulin gfdl (normal: ) 4,45 [1.8-8,7]
Histologic al features n (%)
Severe activity 21 (33)
Cirrhosis 30 (47)
AlH score
Probable diagnosis 20 (31)
Definite diagnosis 44 (69)
Nota: * ALT= alanine aminotranspherase; ** AST= aspartate
aminotranspherase

177

In order to evaluate the presence of IgA
deficiency, total IgA was measured in all patients
by radial immunodifusion (Biocientifica S.A- Ar-
gentina). In case of occurrence of concurrent IgA
deficiency, serum samples were also screened for IgG
AEA using a commercially available conjugated
antihuman 1gG (IMMCO- USA).

HLA-DQB1*02 and DQB1*0302
determination: HLA typing was performed in
patients who tested positive for IgA AEA or with
either positive or borderline results for anti-tTG
using a commercially available kit for assessment
of HLA-DRB1*02 and DQB1*0302 (Delfia®
Celiac Disease Hybridization Assay).

Histological evaluation

Upper digestive endoscopy have been
performed in all patients who tested positive for
1gA AEA or with either positive or borderline results
for IgA anti-tTG, except in one patient who had
died before endoscopy. Five fragments from the
second portion of the duodenum were obtained from
each patient and were fixed in 10% formalin.
Analysis was performed by one pathologist well-
trained in the histological diagnosis of CD and
graded accorded to the modified Marsh
classification, 313233

Statistical analysis

All data were analysed with SPSS statistical
software, version 9.0 (SPSS, Chicago, IL).
Quantitative variables were expressed as mean
values and range. Clinical and laboratory are
expressed in text and tables as percentages or mean
and range.

RESULTS

Past history of gastrointestinal symptoms was
reported from 47 (73,4%) patients with AIH.
Episodes of diarrhea and flatulence were described
by 22 (34,4%) and 21 (30,4%) patients,
respectively. Seventeen (26,6%) complained of past
symptoms of nausea and vomiting, whereas episodes
of abdominal pain, cow’s milk intolerance and
steatorrhea were referred by 15 (23,4%), 15
(23,4%) and 9 (14%) patients, respectively. Ten
patients described the occurrence of those symptoms
at least one week before clinical evaluation.
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Table 2 - Clinical and laboratory findings of 6 AIH patients with celiac antibody pattern

#  Agelyr): IgA (TG AEA CD-related
Sex (AU) symptoms
1* 10:F 8.4
2 31:F 81.5 " +
3 6:F 8.3 - +
4" 13:F 9.6
5* 10:F 12.9 - +
6" 15:F 49.3 + +

Autoimmune HLA -

conditions DQ

Duodenal Biopsy

(Marsh 's criteria)

None - Type 0
Hashimoto DQ2 Type 0

None - Type 0

None DQ2 Not performed
Type 1 DQ2 Type 0
diabetes

None DQ2  Type3b

Notas: *Patients who had sera collected before starting immunosuppressive therapy; [ - ] negative; [+] positive

Two (3%) patients tested positive for 1gA
anti-tTG and had past history of gastrointestinal
symptoms, including one 1gA AEA-positive subject,
who presented severe steatorrhea at admission and
had serum samples collected before immunossupres-
sive treatment. Those patients with the
aforementioned markers for CD were females with
AlIH-1. Two subjects had concurrent autoimmune
disorders, namely thyroiditis and type 1 diabetes
(TABLE 2).

Four patients had borderline results for IgA
anti-tTG. One subject was asymptomatic and the
other had gastrointestinal symptoms, previous
namely bouts of diarrhea and steatorrhea (TABLE
2). The patient with 1gA AEA and three out of the
six patients with positive 1gA tTG or borderline
IgA tTG carried HLA-DQB1*02.

1gA deficiency was observed in five (7,8%)
patients. All tested negative subsequently for 1gG
anti-AEA.

Only one patient (1,6%), who was positive
for anti-tTG and AEA and had exuberant
symptoms of malabsorption, had histopathological
evidence of CD. He had subtotal villous atrophy
on duodenal biopsy compatible with type 3 b lesion
according to modified Marsh classification.

DISCUSSION

Several autoimmune or immune mediated
diseases have been associated with AIH. In this
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regard, concurrent extrahepatic autoimmune
disorders have been reported in 30% to 50% of
adults and 16% to 25% of the children with AIH
types 1 and 2. 20222324 Celiac disease has
been previously associated with AIH, PBC and PSC
as well as to liver dysfunction characterized mainly
by mild lobular and portal inflammation reversible
on a gluten-free diet.*4153%

In the present study, we have screened
Brazilian patients with AIH for CD, using anti-
tTG and AEA and we have found the occurrence
of the disease in only one (1,6%) patient with AIH-
1. The affected subject was a 15-year old girl with
anti-tTG and AEA. In addition, IgA anti-tTG
antibodies were either positive (n=1) or borderline
(n=4) in four other patients without known
histological evidence of CD. To date, two studies
from Italy have been published concerning the
prevalence of CD in patients with AIH. Volta and
others®® have screened 157 patients with AIH-1,
24 with AIH-2, 62 with PBC and 110 with
chronic viral hepatitis with anti-gliadin antibody
and AEA. The authors have found the occurrence
of AEA in 4% of the patients with AIH-1 and in
8% of the subjects with AIH-2. All subjects with
AEA were adults and only two had gastrointestinal
symptoms. Five of them were submitted to duodenal
biopsy that revealed subtotal villous atrophy
consistent with the diagnosis of celiac disease.
Villalta and others® have determined the
prevalence of IgA and IgG anti-tTG antibodies
in 47 patients with AIH, 100 subjects with
hepatitis C and 120 healthy controls. The authors



have found IgA and 1gG anti-tTG antibodies in
three (6.4%) subjects with AIH. All had duodenal
biopsies compatible with CD. None of the patients
and controls had IgG anti-tTG antibody and only
one subject with hepatitis C had IgA anti-tTG.

When compared to those two aforementioned
studies, our results showed a lower frequency of CD
in subjects with AIH. However, it is worth to
mention that more than half of our patients were
children. The frequency of concurrent autoimmune
disorders in patients with AIH is reported to be
lower in children, when compared to adults.?22324
Even though, some case reports have disclosed HAI
in children with DC?"%, all subjects with AIH
that were reported to have CD upon screening were
adults.’>® Thus it is possible that older age could
also favor the development of CD in subjects with
AlH.

Conversely, we cannot entirely rule out the
possibility of false-negative results in some of our
subjects, due to the fact that only fourteen patients
in our cohort had their sera collected before the start
of immunosuppressive therapy. It is well
acknowledged that corticosteroids and azathioprine
can better the histopathological lesions of CD35:3,
but their effect on the circulating titers of anti-tTG
and AEA is less known. In this regard, two patients
with either positive or borderline results for 1gA
anti-tTG antibody and HLA-DQ2 had normal
histology on duodenal biopsy. Therefore, we cannot
entirely exclude CD in those HLA-DQ2-positive
patients under immunossupression with anti-tTG
antibody and normal duodenal histology. On the
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other hand, it is also possible to ascribe the
occurrence of IgA anti-tTG antibody in those
subjects with AIH but without CD. In this respect,
it has to be highlighted that IgA and IgG anti-
tTG antibodies have been reported in different
chronic liver diseases®” and that their specificity for
the diagnosis of CD is significantly impaired in
subjects with cirrhosis.®® On the contrary, the
occurrence of these antibodies altogether with the
findings of one of HLA susceptibly alleles for CD,
namely HLA-DQB1*02 or HLA-DQB1*0302,
has been associated with enhanced predisposition
to overt CD, since their appearance has been
reported to precede disease occurrence and mucosal
inflammation by months or years.®”

Gastrointestinal (GI) symptoms were
observed in the majority of our patients with AIH.
However, only 10 (15%) subjects had symptoms
at least one week before inclusion in the study. One
of those patients had CD. The others were not
investigated due to symptom remission (data not
shown). These findings are in accordance with the
high frequency of gastrointestinal disturbances
reported in children and adults in the general
population. 3940

In summary, IgA anti-tTG antibody and/
or AEA were observed in 6 (9,4%) patients with
AlH, but CD was confirmed in only one children
with AIH-1. The occurrence of IgA anti-tTG
antibody in the other patients with AIH can be
ascribed either to the presence of chronic liver disease
or to latent or potential CD.

Frequéncia da doenca celdaca e seus marcadores sorologicos em pacientes

com hepatite auto-imune

Resumo

Anticorpos antitransglutaminase (anti-TGt) e antiendomisio (AAE) sdo identificados em pacientes

com hepatite auto-imune (HAI), assim como em pacientes com cirrose avancada. Contudo, a prevaléncia
de doenca celiaca (DC) em pacientes de HAI é desconhecida. A freqliéncia de anti-TGt IgA e AAE IgA foi
determinada em 64 pacientes (54 mulheres,com media de idade de 19 anos [5-67]) com diagnéstico de
HAI definido pelos critérios internacionais de HAI. Os pacientes anti-TGt IgA positive ou indeterminado
e (ou) AAE IgA positivo foram submetidos a biopsia duodenal e determinou-se o tipo de HLA-DQ2 ou
DQ8. Os anticorpos anti-TGt IgA e AAE IgA foram observados em 6 (9%) pacientes e em um paciente
(1,6%) com HAI, respectivamente. Resultados positivos e borderline para anti-TGt IgA foram encontra-
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dos, respectivamente, em dois pacientes (3%) e quatro pacientes (6%). A DC foi confirmada pela bidpsia
duodenal (Marsh 3b) em um paciente com HLA-DQ2, anti-TGt IgA e AAE IgA. Outros dois pacientes
apresentaram anti- TGt positivo ou bordeline e HLA DQ?2 e a histologia duodenal mostrou-se sem altera-
¢Oes. Positividade para anticorpos anti-TGt IgA e (ou) AAE IgA foi observada em 9% dos pacientes com
hepatite auto-imune, porém o diagndstico foi confirmado em apenas um dos pacientes (1,6%). A ocorrén-
cia de anticorpo anti-TGt IgA nos outros pacientes pode ser atribuida a presenca de doenca hepatica
cronica, ou, ainda,a uma DC latente ou um paciente com potencial para DC.

Palavras-chave: doenca celiaca; hepatite auto-imune; marcadores soroldgicos.
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