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INTRODUCTION
Coeliac disease (CD) is a chronic autoimmune enteropathy triggered by gluten and related prolamines in genetically predisposed individuals. Although CD is a polygenic
disease, there is a strong association with genes of the
human leukocyte antigen (HLA) region. Most patients
present the HLA-DQ2 heterodimer, specifically the DQ2.5
isoform, which is present in around 90-96% of patients of
European ancestry. The remaining patients mainly present
the HLA-DQ8 heterodimer. This fact and the functional role
of these receptors in CD pathogenesis lead us to believe
that the presence of these heterodimers is necessary but
not enough to develop CD. This confers a very high negative predictive value to the genetic study, almost 100%,
although with a low specificity (1,2).
HLA-DQA1 and HLA-DQB1 genes encode the a and b subunits, respectively, of the heterodimeric protein HLA-DQ
or DQ. Genotyping of these loci or the identification of the
specific alleles encoding DQ2.5 and DQ8 (HLA-DQA1*05,
HLA-DQB1*02, HLA-DQA1*03 and HLA-DQB1*03:02) define
the basis of the genetic test used for CD diagnosis.
With the increase in the understanding of CD, HLA studies
have gained relevance as a diagnostic tool. This was included in the new CD diagnostic criteria for children and adolescents proposed by the European Society for Paediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN) in
2012 (2). The genetic study in adult guidelines has a variable
inclusion and relevance, but overall, it is used to support
a diagnosis in certain cases. Due to the increased use of
genetic studies in CD diagnosis, there is some relevant
information that must be considered in order to report and
interpret HLA genetic findings. This need has raised some
concerns among the members of the Sociedad Española
de Enfermedad Celíaca (SEEC), who wanted to address this
issue from the working group of Genetics and Immunology.
With the aim to establish the recommendations that are
referred to in this document, it is important to highlight
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that the HLA genetic study can be used for a lifelong exclusion of CD, with the consequential social and quality of life
implications (3).
Recommendations have been grouped as follows: necessary, advisable, to be avoided and optional information, in
a HLA genetic study. In addition, some information aimed
to clarify some notions and an example of a genetic report
have been included.

NECESSARY INFORMATION
As we have mentioned, the vast majority of CD subjects
have the HLA-DQ2 heterodimer, meaning the DQ2.5 isoform and/or the HLA-DQ8 heterodimer. However, there are
some patients that carry only one of the alleles encoding
DQ2.5. This observation was first described in some European populations (4) and was later ratified in Spain (5), as
well as in populations from other geographical regions
(6-9). Therefore, we consider it mandatory that a genetic
report includes the information with regard to the following
three points:
1. Reporting whether the subject has the HLA-DQ2 heterodimer, meaning DQ2.5 (presence of HLA-DQA1*05
and HLA-DQB1*02 alleles) and/or HLA-DQ8 (presence
of HLA-DQA1*03 and HLA-DQB1*03:02 alleles).
2. In the absence of HLA-DQ2 (DQ2.5) and HLA-DQ8,
information about the presence of one of the alleles
encoding DQ2.5 (HLA-DQA1*05 or HLA-DQB1*02)
must be included.
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3. Information about how to interpret genetic data
must be added, indicating whether the observed
genetics is compatible or non-compatible with CD
development. With regard to compatible genetics,
the presence of HLA-DQ2 (DQ2.5) and/or HLA-DQ8
must be considered and also the presence of only
the HLA-DQA1*05 or the HLA-DQB1*02 allele. The
fact that the high negative predictive value of the
genetic study is present in the absence of the DQ8
haplotype and of both alleles encoding DQ2 should
be highlighted (10).

ADVISABLE INFORMATION
The presence of DQ2.5 and DQ8 confers susceptibility to
develop CD, but there is also a gene dosage effect. Thus,
DQ2.5 individuals have a higher risk of CD when they carry
two HLA-DQB1*02 alleles. DQ8 subjects have a higher risk
when they are DQ8 homozygous (4). On the other hand, it is
advisable to add the information about genotype when full
HLA-DQ genotyping is performed. This allows for the detection of possible errors when reporting HLA heterodimers.
However, it must also be noted that there are still unknown
CD risk alleles. Full genotyping could provide relevant information in the future for physicians or researchers and also
for patients. This can be summarized in the following two
bullet points, which are highly recommended for inclusion
in the genetic report:
1. Indicating the genetic dose (one or two copies) of the
HLA-DQB1*02 allele and the DQ8 haplotype.
2. Indicating the full genotype of HLA-DQA1 and HLADQB1 loci, i.e., the two specific alleles present in each
gene.
Interpretation of the genetic information is not always obvious. It is common to consider a positive result as indicative
of CD at the present moment or in the near future. Therefore, it is important to highlight that the relevance of the
genetic test is its high negative predictive value (almost
100%). However, it lacks a high positive predictive value
and should not be used as a single tool to diagnose CD, as
around 35-40% of the general population have the HLA-DQ2
and/or HLA-DQ8 heterodimers and only around 1% develop
CD. We recommend clarifying that HLA genetics included
in the genetic report is considered as necessary but not
enough for CD development.

INFORMATION TO BE AVOIDED
Related to the aforementioned, assertions that suggest that
the presence of HLA-DQ2 and/or HLA-DQ8 are indicative
of CD at that moment or in the near future must be avoided. In the same manner, non-compatible genetics does not
discard CD with a 100% probability. There are certain CD
patients lacking HLA genetic risk, although at very low frequency (4,5).

OPTIONAL INFORMATION
The risk to develop CD varies depending on the HLA-DQ
genotype present. The risk level of each particular subject
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can be indicated according to this. When included, we recommend using the following classification:
• Very high risk: the presence of HLA-DQ2 (i.e., DQ2.5)
with two copies of the HLA-DQB1*02 allele (DQ2.5/
DQ2.5, DQ2.5/DQ2.2).
• High risk: the presence of HLA-DQ2 (i.e., DQ2.5) with
one copy of the HLA-DQB1*02 allele or homozygous for
HLA-DQ8 (DQ2.2/DQ7.5 (= DQ2.5 in trans configuration),
DQ2.5/DQ8, DQ2.5/DQ7.5, DQ2.5/other, DQ8/DQ8).
• Moderate risk: the presence of the HLA-DQ8 and/or the
HLA-DQB1*02 allele (DQ8/DQ2.2, DQ2.2/DQ2.2, DQ8/
DQ7.5, DQ8/other, DQ2.2/other).
• Low risk: the presence of the HLA-DQA1*05: DQ7.5/
DQ7.5, DQ7.5/other allele.
• No risk alleles.
“Other” indicates another DQ that is different from DQ2.5,
DQ8, DQ2.2 and DQ7.5.
Although this classification can be modified, we recommend to avoid the use of “low risk” in HLA-DQ8 individuals
or in those carrying only the HLA-DQB1*02 allele. “This can
be misunderstood and to consider that it is very unlikely
that those individuals present CD. Some differences in the
CD risk can be present depending on the specific genotype in the high and moderate risk groups. It is important
to highlight that the presence of only the HLA-DQA1*05
allele does not increase CD risk, as it is present at a higher
frequency in the general population. However, it cannot be
used to discard CD. HLA-DQA1*05 must be considered as
compatible with a CD diagnosis.

ADDITIONAL INFORMATION
Table 1 shows the alleles in the HLA-DQA1 and HLA-DQB1
genes and the haplotypes that they form, which are responsible for the different CD-associated DQ heterodimers or
isoforms. DQ heterodimers and haplotypes can have a similar nomenclature. However, it should be noted that each
subject has two haplotypes, each one inherited from one
progenitor. Consequently, the DQ2.5 heterodimer can be
present in the absence of the DQ2.5 haplotype. The DQ2.5
heterodimer is encoded by the HLA-DQA1*05 and HLADQB1*02 alleles and therefore can appear in the presence
of the DQ2.5 haplotype (cis configuration, inherited by

Table 1. HLA-DQ alleles and haplotypes conferring a risk
for celiac disease, including their encoded proteins
HLA genetics

DQ protein

HLA-DQA1
alleles

HLA-DQB1
alleles

HLA-DQ
haplotype

05*

02†

DQ2.5

DQ2.5

03‡

03:02

DQ8

DQ8

02

02

DQ2.2

DQ2.2

05*

03:01

DQ7.5

DQ7.5

†

The alleles conferring a risk for celiac disease are in bold. The alleles in plain text are
included as they form haplotypes with accompanying risk allele. *It includes HLA-DQA1*05:01
and HLA-DQA1*05:05 alleles. †It includes HLA-DQB1*02:01 and HLA-DQB1*02:02 alleles.
‡
It includes HLA-DQA1*03:01 and HLA-DQA1*03:02 alleles.
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only one progenitor); as well as in presence of the DQ2.2
and DQ7.5 haplotypes (trans configuration, each haplotype inherited from one progenitor). It must be considered
that the presence of only the HLA-DQA1*03 allele (i.e.,
in absence of HLA-DQB1*03:02) does not confer a risk to
develop CD.
There are several techniques to identify HLA risk alleles.
Some offer the full HLA-DQ genotyping and others only
identify the risk alleles. It can be useful to indicate the exact
methodology performed in order to know if the information
provided in the genetic report is complete.

GENETIC REPORT
Figure 1 shows an example of how to report HLA genetic
findings for a CD diagnosis.
CONCLUSIONS
CD is a chronic disease with a lifelong treatment: a gluten
free diet. This highlights the relevance of a proper diagnosis. The genetic test provides strong support for a diagnosis
in certain cases. However, when interpreting or reporting
HLA genetic findings, it is necessary to clearly understand
several ideas to avoid misdiagnosis.
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