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ABSTRACT - Background — Celiac disease is an autoimmune enteropathy triggered by the ingestion of gluten in genetically susceptible individuals. Almost
all celiac patients carry immune recognition genes coding for HLA-DQ?2.5 and DQ8 heterodimers. Over the last few years, great importance has been
given to HLA-DQ2.2 as probable predisposing variant, although controversies still exist regarding its relevance. Objective — The aim of our study was
to determine the possible existence of an association between HLA-DQ2.2 and celiac disease in Brazilian children by analyzing the prevalence of the
predisposing variants for celiac disease in a representative group of children of a population in which this determination is still missing. Methods —
HLA-DQ typing was performed in samples from a group of celiac (n=100) and non-celiac children (n=110). All samples were tested for the presence
of the following variants: DQAI*05-DQBI1*02 (DQ2.5), DQA1*03-DQBI*03:02 (DQS8) and DQAI1*02:01-DQBI1*02:02 (DQ?2.2). Fisher's exact test
was used for statistical analysis. Results — In the group of 100 celiac children, 78 (78%) were positive for DQ2, 13 (13 %) were DQ2/DQ8 and 6 (6%)
were DQ8 positives. The HLA-DQ pattern in the 110 non-celiac children was as follows: positive for DQ?2 in 33 (29.9%) samples, in 2 (1.8 %) was
positive for DQ2/DQ8 and in 15 (13.6%) was positive for DQS. We found significant differences between the distribution of some but not all of the
analyzed alleles when comparing celiac and non-celiac children. Conclusion — The genotyping of celiac disease HLA-DQ predisposing alleles showed
similarities with HLA-DQ patterns found in both European and non-European populations, which may be a reflection of the miscegenation, which gave
origin to the current Brazilian population. No significant association was found between DQ2.2 variant and celiac disease in the studied population.

HEADINGS - Celiac disease, genetics. Prevalence. Genotyping techniques. HLA-DQ antigens.

INTRODUCTION

Celiac disease (CD) is a common autoimmune enteropathy
(prevalence estimated at 1% in Caucasian population)) triggered
by the ingestion of gluten in genetically susceptible individuals.
Gluten is a protein component in wheat (a staple food for most
populations in the world) and other cereals like rye and barley®.

During the pathogenesis of celiac disease, a T-cell mediated re-
sponse to dietary gluten causes the overproduction of inflammatory
cytokines, which contribute to the damage of the intestinal mucosa.
A B-cell mediated response is also activated, with an increased
production of IgA anti-tissue transglutaminase antibodies (IgA-
tTG)®. Anti-IgA-tTG antibodies, together with anti-endomysium
antibodies (IgA-EMA) can be detected in patients’ sera, and are
the first step in the diagnosis of CD®.

An outstanding feature of CD is that almost all affected indi-
viduals carry immune recognition genes coding for HLA-DQ2.5
and/or DQ8 heterodimers, which facilitate CD4* T-cell recogni-
tion of specific gluten-derived peptides®. These heterodimers
are encoded by two sets of HLA alleles: DQAI*05 - DOBI*02
(DQ2.5), DQAI*03 - DQBI1*03:02 (DQS8)®. Therefore, during
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a CD diagnostic workup, the absence of these specific DQA1
and DQBI alleles has a near perfect negative predictive value®.
However, there are still some patients that don’t carry neither
of these predisposing variants. In an attempt to describe the
genetic bases of the disease on those patients, some authors
found significance in the association between celiac disease and
HLA-DQ2.2 (DQAI1*02:01 — DOBI*02:02)® but they are still a
lot of controversies regarding the role of this heterodimer.

Many studies reflect the importance of genetic factors in the
pathogenesis of CD?. A recent work from Anderson et al. (2013)
suggested that a combination of human leukocyte antigen (HLA)
typing and confirmatory serology could decrease the number of
unnecessary endoscopies as well as the number of false negatives
and/or positive diagnoses. For this to be useful, we should know
the prevalence of these genotypes in the area of interest as they
proved to be slightly different between populations around the
world7. The aim of our work was to study the association between
HLA-DQ2.2 and celiac disease in Brazilian children by analyzing
the prevalence of the predisposing variants for celiac disease in a
population that still lacks this information.
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METHODS

Study population and data collection

This research complied with the principles of the latest Decla-
ration of Helsinki” and was approved by the Ethics Committee
of the University of Brasilia, School of Health Sciences, protocol
CEP-FS 132/08. After extensive explanation on purpose and pro-
cedures involved in the research a written informed consent was
obtained from the children’s parents or caregivers.

The study population consisted in a group of celiac and non-
celiac children from the city of Brasilia, Brazil. Brasilia, from
the viewpoint of population studies, has the advantage of being
considered representative of the Brazilian population at large given
its past-history of high rate of migratory waves from a variety of
Brazilian regions.

Whole blood (approximately 5 mL) was collected by venipunc-
ture from children attending the outpatient clinic of the Celiac
Disease Research Center of the University Hospital of Brasilia. The
groups were composed by 100 celiac children (41 male, 59 female;
mean age: 6.9 yrs, median 8 yrs, age range: 1 to 15 yrs), and 110
presumably healthy non-celiac children (47 males, 63 females; mean
age: 7 yrs, median § yrs, age range: 1 to 15 yrs). Non-celiac children
underwent IgA-tTG and IgA-EMA assays to exclude CD, all yield-
ing negative results. Celiac children had already been diagnosed
following the European Society of Pediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) criteria®.

HLA genotyping

DNA extraction was performed in all samples using Illustra™
Blood genomic Prep Mini Spin Kit (Healthcare, Buckinghamshire,
UK), according to the manufacturer’s instructions. The procedure
for the determination of CD-predisposing HLA genotypes was
similar for both celiac and non-celiac samples. DQAI*05-DQBI*02
(DQ2.5) and DQAI1*03-DQBI*03:02 (DQS8) amplifications were
performed using qPCR technique (Step One Real Time PCR
System; Applied Biosystems, Life Technologies™, Carlsbad, CA,
USA). This procedure is part of our screening routine in view of
its simplicity and accessibility. Typing of DQA1*05, DQB1*02 and

TABLE 1. Prevalence of CD predisposing genotypes and statistical analyses

DQA1*03 were performed as described by Selleski et al. (2015).
Amplification of DQB1*03:02 allele and human growth hormone
gene (HGH), that was used as internal control, were performed
according to Profaizer et al. (2011).

Positive DQBI*02 samples were further tested for the presence
of the DQ2.2 variant (DQAI1*02:01 — DQBI*02:02) using DQ-
CD TypingKitPlus (BioDiagene, Palermo, Italy) according to the
manufacturer’s recommendations.

Statistical analysis

Frequencies of both groups were compared by using Fisher's
exact test. Results were considered significant when P<0.05. Sta-
tistical analysis was performed using GraphPad Prism Version 5.

RESULTS

From a total of 100 celiac children, 51 (51%) tested positive for
DQ2.5 only; 22 (22%) for DQ2.5/DQ2.2; 5 (5%) for DQ2.2 only;
7 (7%) for DQ2.5/DQ8; 6 (6%) for DQ2.2/DQ8; 6 (6%) for DQS only;
1 (1%) was DQBI*02 positive; 1 (1%) showed low risk predisposing
alleles and 1 (1%) tested negative for all of the searched alleles.

All 110 non-celiac children tested negative for the performed sero-
logic tests. Genetic analysis showed that 16 (14.5%) were DQ2.5 only,
4 (3.6%) were DQ2.5/DQ2.2, 13 (11.8%) were DQ?2.2 only, 1 (0.9%)
DQ2.5/DQ8, 1 (0.9%) DQ2.2/DQ8, 15 (13.6%) DQS only, 2 (1.8%)
were DQBI*02 positives, 29 (26.4%) showed low risk predisposing
alleles and 29 (26.4%) tested negative for all of the searched alleles.

TABLE 1 shows the most relevant results and details of the
statistical analysis performed using Fisher’s exact test.

DISCUSSION

Over the last years, great importance has been given to HLA
genotyping in the prediction and prognosis of many autoimmune
diseases including celiac disease. However, due to their hetero-
geneous distribution in different populations around the world,
genotypes’ prevalence must be first characterized for the local
population to be able to compare it to at-risk subjects.

Celiac children (n=100)

Non-celiac children (n=110)

Genotypes Variant P value

n % % n % %
DQ2.5 51 51 16 14.5 <0.0001
DQ2 DQ2.2 5 5 78 13 11.8 29.9 0.0888
DQ2.5/DQ2.2 22 22 4 3.6 <0.0001
DQ8 6 6 6 15 13.6 13.6 0.0706
DQ2.5/DQ8 7 7 1 0.9 0.0288

DQ2/DQS 13 1.8
DQ2.2/DQ8 6 6 1 0.9 0.0554

Total 97 97 50 45.3
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The inclusion of HLA-DQ2.2 as a predisposing variant for
celiac disease remains under discussion with it being significant
for some but not all studied populations®?,

Although about 30%-40% of the general population carry HLA-
DQ2 and/or DQS8 without developing CD, these alleles are absent
in less than 0.5% of CD patients™. HLA typing is considered an
excellent tool to be used before performing more invasive tests like
endoscopy, when serology is ambiguous in subjects being investigated
for CD*¥. Additionally, in individuals considered at high risk for
CD as first-degree relatives, patients with immunoglobulin A defi-
ciency, other autoimmune diseases or with Down, Turner or Wil-
liams syndromes, the HLA typing is used to exclude those in which
these alleles are absent from further investigation. The absence of
predisposing alleles spares individuals of unnecessary serial serologi-
cal testing while confirmation of their presence reflects an increased
likelihood of developing CD. Thereby, in individuals disclosing HLA
predisposing alleles on genetic testing periodic screening for auto-
antibodies against IgA tTG and IgA EMA should be considered to
avoid non-detection of subclinical or silent forms of the disease®.

As already stated above, the prevalence of CD predisposing DQ
alleles was already described in many countries around the word
and it showed some differences between them®. In this work, we
evaluated the presence of these alleles in both celiac and non-celiac
children from a population that still lacked this information, the
Brazilian population. As expected, we found many significant differ-
ences in the distribution of the analyzed alleles which supports the
existence of strong genetic basis in CD®¥ (TABLE 1). However, no
significant differences were found between groups when analyzing
HLA-DQS8 genotype. While it might be attributed to the sample
size, an increased prevalence of this variant was already reported in
the general population of another South-American country, Chile,
which showed strong Amerindian ancestry®. In addition, we in-
cluded in our work HLA-DQ2.2 as a predisposing variant whereby
several celiac individuals that initially tested positive for DQ8 only
(n=12) were actually DQ2.2/DQS8 (n=6). The total prevalence of
predisposing variants in celiac and non-celiac individuals found
in our study was similar to the ones showed in other studies from
Italy and Libya%'?, (TABLE 2).

The extremely high percentage of patients with CD carry-
ing either HLA-DQ2.5 or HLA-DQ8 has led to the common
practice of excluding CD in patients without these HLA types®.

However, other reports describe patients with CD who lack both
HLA-DQ2.5 and -DQS8, making the validity of this strong nega-
tive predictive value questionable!*!®. Previous studies already
showed that a great proportion of DQ2.5 and DQS8 negative CD
patients were positives for the DQ2.2 variant®!® concluding that
DQ?2.2 should be considered as a risk variant for celiac disease.
Other studies also gave details on the probable molecular role of
the heterodimer coded by this variants!3. However, we found
no significant difference between celiac and non-celiac children,
suggesting that this variant is not relevant for the population
under analysis.

Although our study had some limitations regarding the sample
size; presently, further studies are underway in our laboratory to
overcome these drawbacks, including a broader population both
in sample size and patient’s age range.

CONCLUSION

The genotyping of celiac disease HLA-DQ predisposing al-
leles showed similarities with both European and non-European
patterns, which may be a reflection of the miscegenation that
originated the actual Brazilian population. No significant associa-
tion was found between DQ2.2 variant and celiac disease in the
studied population.
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TABLE 2. Comparison of prevalence (%) of CD predisposing HLA-DQ genotypes between different populations

Brazil Italy* Libya**
Genotype
CD Non-CD CD Non-CD CD Non-CD
DQ2 78 29.9 78.2 21.6 84 30.8
DQ8 6 13.6 10.3 7.2 13 16.7
DQ2/DQ8 13 1.8 25 0.2 0 3.2
Total 97 45.3 91 29 97 50.7
* Data from Megiorni et al."®. ** Data from Alarida et al."”.
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Selleski N, Almeida LMA, Almeida FC, Pratesi CB, Nobrega YKM, Gandolfi L. Prevaléncia de gendtipos predisponentes para doenga celiaca, incluindo
HLA-DQ2.2, em criangas brasileiras. Arq Gastroenterol. 2018;55(1):82-5.
RESUMO - Contexto — A doenga celiaca ¢ uma enteropatia autoimune, desencadeada pela ingestao do gluten em individuos geneticamente predispostos.

Quase todos os pacientes celiacos possuem genes que codificam os heterodimeros HLA-DQ?2.5 e DQ8. Nos ultimos anos, mesmo com algumas con-
trovérsias a respeito, tem se dado grande importancia ao HLA-DQ2.2 como outra provavel variante predisponente para doenca celiaca. Objetivo — O
objetivo do nosso trabalho foi determinar a provavel associa¢do entre HLA-DQ2.2 e a doenga celiaca em criangas brasileiras, mediante a analise
da prevaléncia das variantes predisponentes para doenga celiaca em um grupo representativo desta populagao que ainda carece de dita informagao.
Métodos — A genotipagem das variantes HLA-DQ foi realizada em populagdes de criangas celiacas (n=100) e ndo celiacas (n=110). A presenca das
seguintes variantes foi testada em todas as amostras: DQA1*05-DQB1*02 (DQ2.5), DQAI1*03-DQBI1*03:02 (DQ8) e DQAI1*02:01-DQBI1*02:02
(DQ2.2). A analise estatistica foi realizada utilizando o teste exato de Fisher. Resultados — No grupo de 100 criangas celiacas, 78 (78%) foram positivas
para DQ2, 13 (13%) para DQ2/DQS8 e 6 (6%) foram DQS positivas. O padrdo de variantes predisponentes no grupo de 110 criangas nao celiacas foi:
33 (29.9%) amostras positivas para DQ2, 2 (1.8%) DQ2/DQS positivas e 15 (13.6%) DQ8 positivas. Quando as prevaléncias de ambos grupos foram
compradas, foram achadas diferengas significativas entre algumas, mas nao todas as variantes predisponentes. Conclusdo — A genotipagem das va-
riantes HLA-DQ predisponentes para doenga celiaca mostrou um padrao similar ao achado em populagdes europeias e ndo-europeias, o qual pode
ser resultado da miscigenag¢do que deu origem a populagao brasileira atual. Nosso trabalho nao mostrou associacao significativa entre a variante

DQ2.2 e a doenga celiaca na populagido estudada.

DESCRITORES - Doenga celiaca, genética. Prevaléncia. Técnicas de genotipagem. Antigenos HLA-DQ.
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