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Abstract

The past decade has seen human leukocyte antigen (HLA) typing emerge as a remark-
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ably popular test for the diagnostic work-up of coeliac disease with high patient accept-
ance. Although limited in its positive predictive value for coeliac disease, the strong
disease association with specific HLA genes imparts exceptional negative predictive
value to HLA typing, enabling a negative result to exclude coeliac disease confidently. In
response to mounting evidence that the clinical use and interpretation of HLA typing

often deviates from best practice, this article outlines an evidence-based approach to
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Background

Coeliac disease (CD) has risen to prominence in clinical
medicine. After many years as a virtual orphan disease,
unclear whether it should be embraced as an autoim-
mune disease or food intolerance, Anderson and Mackay
recently described it as a ‘singularly compelling model” of
autoimmunity with a particularly strong association to
specific human leukocyte antigens (HLA).! Today, the
diagnostic utility of HLA-DQ genotyping in CD serves as
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guide clinically appropriate use of HLA typing, and establishes a reporting template for
pathology providers to improve communication of results.

an important example of the fundamental discovery by
Zinkernagel and Doherty that T cells recognise antigen in
combination with major histocompatibility complex
(MHC) proteins.> Here we discuss the scientific basis and
clinical utility of HLA-DQ genetics in CD.

CD provides an excellent example of the potential ben-
efits of incorporating genetic testing in patient manage-
ment. Total requests for HLA DR/DQ/DP typing have
increased more than 10-fold from 2003 (2826 services) to
2014 (32 039 services) in Australia (Medicare Benefits
Schedule (MBS) item #71151). Assuming tissue typing
for other indications (typically transplantation) have
remained relatively stable, this rise is largely attributable
to testing for CD. Despite its frequent use, appropriate
utilisation of HLA typing for CD in Australia and New
Zealand has not been formally studied. Anecdotal feed-
back from patients, general practitioners, physicians,
dietitians and members of national patient advocacy and
support groups (Coeliac Australia and Coeliac New
Zealand) have raised several apparently common prob-
lems with the utilisation of HLA testing in clinical prac-
tice. These include: (i) HLA testing for inappropriate
clinical situations; (ii) overly complicated or ambiguous
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reporting of HLA results; and (iii) inappropriate medical
decisions based on HLA typing results. For instance,
reports of patients commenced on gluten-free diets on
the basis of positive genetic susceptibility to CD alone.

To address these shortcomings, we undertook a review
of the literature and consensus statements® to develop
a practical guideline with an emphasis on relevance
for Australian and New Zealand clinical practice
(summarised in Table 1). We hope this will direct more
appropriate use of this important resource and provide
consistency in reporting of HLA results to optimise
patient care.

The critical importance of HLA genes for the
development of CD

CD is a chronic, gluten-dependent, autoimmune enter-
opathy.' The clinical presentation can include persistent
or unexplained gastrointestinal symptoms such as diar-
rhoea, abdominal pain or distension, fatigue, weight loss,
failure to thrive and iron-deficiency anaemia.® Estimates
of CD prevalence in Australia indicate that 1 in 60
females and 1 in 80 males are affected’’ and in New
Zealand 1 in 82 adults.'?

CD development is dependent on the presence of key
genes that orchestrate the immunological response
to dietary gluten."” The major susceptibility genes for
CD are specific HLA-DQA1 and HLA-DQBI1 alleles
located within the HLA region of chromosome 6p.
These alleles encode a- and B-chains that form the DQ
of-heterodimer protein (Fig. 1). One set of alleles is
inherited from each parent and the sets of alleles are
both expressed (co-dominant expression), meaning
there are potentially two different DQA1 and two dif-
ferent DQB1 alleles available to form of}-heterodimers.
The DQ heterodimer resides on the surface of special-
ised antigen-presenting cells (APCs) and facilitates inter-
actions between gluten peptides and T cells.*"* The
structural basis for this interaction has been elucidated
by Australian, European and US researchers.'*!'7 Under-
standing this interaction and the repertoire of gluten
peptides recognised by CD4* T cells in vivo provides the
basis for development of personalised medicine for
patients with CD.'$2!

Most CD patients (~90%) possess the genotype HLA-
DQ2.5 (previously simplified to HLA-DQ2), encoded by
HLA-DQA1*05 and HLA-DQB1+*02 alleles, which can be
inherited in linkage on the same (cis) or a different (trans)
chromosome (Fig. 1).>* Of the CD patients who do not
have HLA-DQ2.5, approximately half possess HLA-DQS8,
encoded by DQB1*03:02 and DQA1*03 alleles.?? The
other combinations associated with CD are one ‘half’ of
the HLA-DQ2.5 genotype, most commonly DQB1*02

Table 1 Summary of recommendations

« Coeliac HLA typing should be requested and followed up by a medical
practitioner competent in its use with appropriate genetic
counselling.

The main utility of coeliac HLA typing is to assist with diagnostic
risk-stratification by excluding coeliac disease when typing is negative
for HLA susceptibility genotypes.

Coeliac HLA typing is not recommended as an initial stand-alone
screening test in people at average-risk for coeliac disease due to its
poor positive predictive value.

Clinical scenarios when HLA typing can be useful include:

O When coeliac serology and/or small bowel examination is
inconclusive or equivocal

O When there has been failure to improve on a gluten-free diet

O When a person has commenced a gluten-free diet prior to
assessment by serology or small bowel examination and are unwilling
or unable to undertake an oral gluten challenge prior to investigation
O In patients clinically assessed to be at higher-risk of coeliac
disease, in order to exclude those where further testing for coeliac
disease is not required.

The PCR coding sequence-based methodology provides more
accurate and reliable HLA typing results than SNP-based approaches
and is the preferred methodology for individual patient management.
Reporting of results should be clear and concise to aid clinical
interpretation. Results should include a simple summary statement on
whether genetic susceptibility to coeliac disease is present or absent
and commentary on the non-diagnostic nature of HLA typing in
isolation.

The report should denote all at-risk alleles present, ideally defining
both DQA1 and DQB1 alleles to determine the complete genotype
and zygosity status. Estimates of relative-risk for coeliac disease
based on HLA genotype may improve clinical risk stratification but a
comment should emphasise the limited positive predictive value of
HLA typing in isolation.

(without DQA1*05), typically observed in linkage dis-
equilibrium with DQA1*02 and termed HLA-DQ2.2. The
remaining ‘halt” of HLA-DQ2.5, DQA1*05 (without
DQB1*02) has been infrequently associated with CD, and
the risk conferred for CD, if present at all, appears to
be very low.?** This genotype is typically observed as
HLA-DQ7 (DQA1*05 and DQB1%03:01) but as HLA-DQ7
can be represented by other DQA1 and DQBI allele com-
binations, the term HLA-DQ?7 is best avoided and HLA-
DQA1*05 used instead.

Prevalence of the HLA susceptibility alleles in
CD and the general population

A major European consortium study established that
88% of people with CD expressed HLA-DQ2.5 (with or
without HLA-DQ8), 6% HLA-DQ8 (without HLA-
DQ2.5) and 5.6% one half of the HLA-DQ2.5 susceptibil-
ity heterodimer (4% DQB1*02 + and 1.6% DQA1*05+)

© 2015 The Authors.
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Figure 1 Human leukocyte antigen (HLA)
genotype and risk for coeliac disease (CD).
HLA-DQ2.5, encoded by the DQAT1*05
(a-chain) and DQB1*02 (B-chain) alleles, is
associated with the highest risk for CD, espe-
cially when two copies of DQB1*02 allele are
inherited (DQ2.5 homozygous). HLA-DQS,
encoded by DQA1*03 and DQB1*03:02,
imparts moderate risk. The low risk HLA-DQ2
variant, HLA-DQ2.2, is encoded by the
DQA1*02 and DQB1*02 alleles. HLA
DQA1*05 without DQB1*02 (frequently
observed as HLA-DQ7) appears to confer
extremely low risk, but there is a paucity of
data (not shown). APC, antigen presenting
cell; X, any allele other than DQA1*05,
DQB1*02 or DQB1*03:02.

Gluten

B1*02 §

APC
HLA-DQ2.2

(Fig. 2).*? Thus, one or a combination of HLA-DQ2.5,
HLA-DQ8 or one half of the HLA-DQ2 susceptibility
heterodimer is seen in the almost all (99.6%) patients
with CD diagnosed according to expert guidelines.?*?*
Similarly, in an Australian cohort of 356 patients with a
medical diagnosis of CD, at least 99.7% possessed HLA-
DQ2.5 (n = 325; 91.3%), HLA-DQ8 (1 = 19; 5.3%) or
HLA-DQ2.2 (n =7; 2.0%)."" Clinical review of the five
patients (1.4%) who lacked HLA-DQ2.5, HLA-DQ8 and
HLA-DQ2.2 led to the diagnosis of CD being excluded in
four: Crohn disease was diagnosed in two patients (one
who was DQA1*05+) and one was diagnosed with
common variable immunodeficiency; the remaining
patient (who was DQA1*05+) declined re-evaluation.

A1*02

HLA typing in coeliac disease

Risk for
Homozygous coeliacdisease
DQA1*05, B1*02 ioh
Four DQ2.5dimers ' —) Highest
Heterozygous .
DQA1*05, X; B1*02, X "m—) High
One DQ2.5dimer
\ —— Moderate
Low

The HLA susceptibility genes are not unique to CD and
are also found in up to 65% of first-degree relatives
(FDR) of patients with CD and over 90% of Australian
type 1 diabetics, putting these groups at increased risk of
developing CD.*** Approximately 30-40% of individuals
in the Western population express at least one of these
CD HLA susceptibility genes; however, the frequency is
population dependent. It has been reported as high as
56% in Victoria."' In this Australian study, approximately
25% of the community sample expressed HLA-DQ2.5
and 31% expressed HLA-DQ8 or HLA-DQ2.2 (patients
with HLA-DQA1*05 are not represented). If genetic
susceptibility conferred by DQA1*05 truly exists, this
would increase the population susceptibility for CD by

04% -
m HLA-DQ25
(A1:05, B1:02)
2= 10087 HLA-DQ2.2 HLA-DQ2.5
% . (B1:02+) ' B . t 99.6% express
or variants N HLA-DQZ.S (OI’
O HLA-DQA1*05 a variant)
(A1:05+) | and/or HLA-
DQ8
o HLA-DQ8
(DQA1:03, B1:03:02)
0 Other

88%

Figure 2 Human leukocyte antigen (HLA) genotypes associated with coe
France, Italy, Norway, Sweden and the UK expressed HLA-DQ2.5, a variant

liac disease (CD). 99.6% of 1008 patients with coeliac disease from Finland,
of HLA-DQ2.5 and/or HLA-DQ8. Similar proportions have been confirmed in

Australia.” This exceptionally strong HLA association imparts high negative predictive value for CD when these genotypes are absent. Notably, the high

prevalence of these susceptibility genes in the general population (~30-50%

) renders HLA typing unhelpful as a stand-alone diagnostic for CD due to poor

positive predictive value for CD. Green: HLA-DQ2.5 (A1:05, B1:02); Brown: HLA-DQ2.2 (B1:02+); Red: HLA-DQA1*05 (A1:05+); Yellow: HLA-DQ8 (DQA1:03,
B1:03:02). HLA-DQ2.5 and variants are represented by green, brown and red. *Karell et al.?

© 2015 The Authors.
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10-35%.%¢ Notably, the high community prevalence of
the CD HLA susceptibility alleles means HLA testing has
limited positive predictive value (PPV) for CD. In one
study, the PPV of HLA-DQ2.5 was 3.4% at the general
population level (CD prevalence at 1%) and 28% in a
‘high-risk’ population (CD prevalence at 10%).%’

The role of HLA and non-HLA genes and
the environment

A variety of genes and environmental influences is criti-
cal in CD development.'> While HLA genes are essential
for CD development and contribute approximately 35%
of the heritable risk, genome-wide association studies
implicate at least 41 other loci, most with immune modi-
fying roles, that each contribute modestly to overall
risk.?** The role of these non-HLA genes in CD devel-
opment is poorly understood, and they are not assessed
with current tests. Novel approaches that combine HLA
with non-HLA genetic data have been described by Aus-
tralian®* and European®®?” groups and may improve risk
stratification of CD, but their clinical utility is yet to be
determined.

The significance of the HLA-DQ2.5 gene dose

A strong HLA-DQ2.5 ‘gene dose’ effect exists.*®*** An indi-
vidual who is HLA-DQ2.5 homozygous will only form
DQ2.5 o and B dimers on the APC surface whereas in a
HLA-DQ2.5 heterozygous individual these may represent
as little as 25% of the total dimers formed. As a result,
gluten presented by HLA-DQ2.5 homozygous APCs can
induce at least a fourfold higher T-cell response compared
with gluten presented by HLA-DQ2.5 heterozygous
APCs.”’

The gene dose effect has implications on CD develop-
ment and disease phenotype. HLA-DQ2.5 homozygosity
confers the greatest risk for CD development; in the USA
and Europe, the risk is approximately 2.5 and 5 times
that conferred by HLA-DQ2.5 heterozygosity and lower
risk HLA groups respectively.*’ In an Italian study follow-
ing 832 newborns with a family history of CD, at 10 years
of age, the risk of CD autoimmunity (positive CD serol-
ogy panel) was far higher among children who were
HLA-DQ2.5 homozygous (or who had two copies of
DQB1*02) than among those who were HLA-DQ2.5
heterozygous or HLA-DQ8 (38% vs 19%, P = 0.001), as
was the risk of overt CD (26% vs 16%, P=0.05).*' In this
cohort, 80% of those in whom CD developed did so
during the first 3 years of life.

HLA-DQ2.5 homozygosity may correlate with a more
severe CD phenotype with earlier disease onset, greater
villous atrophy, diarrhoea and lower haemoglobin at

presentation, and a slower rate of villous healing on a
gluten-free diet,*> plus a higher rate of complicated
(refractory) CD.* The importance of HLA-DQ2.5
homozygosity on clinical phenotype has been recognised
in a prognostic modelling tool for CD.*

The role for HLA typing in the diagnostic
work-up of CD

Traditional guidelines for the diagnosis of CD rely on
demonstrating the characteristic small intestinal damage
(villous atrophy), and improvement of symptoms,
laboratory abnormalities and villous atrophy with exclu-
sion of dietary gluten.?* Best practice guidelines recom-
mend CD-specific antibody testing (serology) as the
initial screening investigation for CD in symptomatic
people at average risk.>”? Demonstrating villous atrophy
while gluten is included in the diet is then used to
provide definitive confirmation of the diagnosis, and
remains the ‘gold standard’.

CD serology measuring antibodies to transglutaminase
IgA and deamidated gliadin peptide IgG has high sensi-
tivity for CD, and imparts a high PPV for disease (>90%)
at a general population prevalence of 1%.%+¢ This con-
trasts with the low PPV of HLA typing and makes CD
serology much better suited as a first-line screening test
for CD in unselected patients. However, in patients at risk
of CD, HLA typing may be useful to select those who are
genetically susceptible to CD for further investigation.
Updated European paediatric CD guidelines now recom-
mend HLA typing be performed, when available, as the
first-line investigation in asymptomatic at-risk children.’
If a CD HLA susceptibility genotype is present, CD serol-
ogy is then recommended.

Importantly, the main clinical utility of HLA typing
derives from its ability to exclude a CD diagnosis when
the HLA susceptibility genes are not present. The consist-
ently strong HLA association observed across multiple
populations (Europe, North America, Australia) means
that the absence of HLA-DQ2.5, HLA-DQS8, HLA-DQ2.2
and HLA-DQA1*05 allows CD to be excluded with con-
fidence for the majority of people (>99%). Unlike CD
serology and intestinal histology, genotyping is a ‘once
only’ test that is not reliant on gluten consumption for
accuracy and may be performed on blood or a less inva-
sive buccal swab.

Recommendations for appropriate clinical use
of HLA typing

CD HLA typing should be undertaken when indicated by
a medical professional with genetic counselling provided.
The clinical scenario, such as family history, the presence

© 2015 The Authors.
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of other risk factors for CD and results from medical
investigations, will assist in the interpretation of HLA
typing results. HLA typing may be useful and appropriate
in the following scenarios (Table 1):

1 When CD serology and/or small bowel examination is
inconclusive or equivocal, and the diagnosis of CD
remains uncertain. HLA typing can triage patients with
low positive CD serology (where the PPV for CD is rela-
tively poor**¥), or isolated serological abnormalities.*’
HLA typing can reduce unnecessary endoscopies by iden-
tifying those who have false-positive screening CD serol-
ogy.!" Examples of when small bowel histology might
be inconclusive include the finding of lymphocytic
duodenitis (Marsh grade 1), inadequate biopsy sampling
and inadequate gluten consumption or use of immuno-
suppressant medication at the time of assessment.

2 When there has been failure to improve on a gluten-
free diet (‘mon-responsive CD’). HLA typing may assist in
excluding an incorrect diagnosis of CD that may explain
failure of a clinical response to dietary gluten removal.
3 When a gluten-free diet has been commenced prior to
serologic/histologic assessment, and the patient is unwill-
ing or unable to undertake a prolonged oral gluten chal-
lenge required for definitive diagnosis. HLA typing can
exclude CD in those who are HLA negative without the
need for an oral gluten challenge.

4 At-risk groups who are asymptomatic but at higher risk
of CD. HLA typing will identify those not at risk of CD
and minimise future testing, and select those who may
benefit from further CD-specific testing with serology
and/or small bowel histology.® ‘At risk” includes the pres-
ence of another immune-mediated disease (such as type
1 diabetes, autoimmune thyroid or autoimmune liver
disease) or a chromosomal disease such as Down, Turner,
or William syndrome.>® Positive HLA susceptibility may
also indicate the need for further investigation of CD in
people who possess higher-risk clinical features or symp-
toms (higher pre-test probability of CD) irrespective of
CD serology results.

5 Family members of individuals with confirmed CD.
HLA typing can exclude those not at risk of CD from
further investigations and follow-up.”®*! CD affects
approximately 10% of FDR with risk greatest for siblings
(monozygous twins > HLA-matched siblings > siblings >
parents or children).”*>* A lower risk applies to second-
degree relatives.”® HLA typing may help select FDR, espe-
cially symptomatic ones, who might benefit from
gastroscopy irrespective of serology, as variable degrees of
enteropathy have been reported in up to half of HLA-
positive FDR who sometimes have negative CD serol-
0gy.”>*¢ In HLA-positive FDR, periodic screening with CD
serology should be considered.’’ The optimal interval for
screening has not been established and may depend on

© 2015 The Authors.
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the specific HLA genotype and age of the individual.
Some experts propose closer surveillance (e.g. every 2-3
years) of a FDR if they are under 18 years of age®”*® when
undiagnosed CD could have a greater impact on growth.
Likewise, more intensive CD screening (e.g. yearly) of
infants at highest risk of CD (HLA-DQ2.5 homozygous)
has been proposed.*’

Recommendations for coeliac HLA
testing methodology

Historically, HLA typing performed by serology identified
the serological epitopes DQ2 and DQ8. Current technol-
ogy utilising polymerase chain reaction amplification of
DNA and detection of sequence polymorphism in the
coding regions of the DQA1 and DQB1 genes now pro-
vides very accurate HLA genotyping. Due to the large
number of new HLA alleles being reported, determining
the complete HLA allele sequence is recommended to
avoid ambiguous results. While a large majority of HLA
alleles may not need to be considered,®® a genotyping
result that has resolved all common and well-
documented HLA alleles is preferred. HLA typing
methods that infer HLA genotypes using non-coding
sequence polymorphisms, for example single nucleotide
polymorphism tagging methods, may be useful in a
research setting but are not able to define HLA types at a
level satisfactory for individual patient care and are
therefore not currently recommended.®!

Recommendations for coeliac HLA
typing reporting

The results of HLA typing need to be reported in a clear
and concise manner but contain adequate information to
optimise clinical management. It is recommended the
report contain the following information (summarised in
Table 2):

1 The presence or absence of all currently recognised
at-risk  alleles (DQB1*02, HLA-DQA1*05 and
DQB1%03:02) and interpretation of the HLA genotype as
HLA-DQ2.5, HLA-DQ2.2, HLA-DQS8 or HLA-DQA1*05. A
complete DQA1 and DQB1 genotype is preferred to
define HLA-DQ2.5 zygosity status.

2 A simple binary summary statement, clearly high-
lighted, on whether genetic susceptibility is detected, for
example ‘The observed genotype is associated with
genetic susceptibility for CD” (HLA-DQ2.5, -DQ2.5/8,
-DQS, -DQ2.2 or -DQA1*05) or not detected, for example
‘The observed genotype is not associated with genetic
susceptibility for CD’ (HLA-DQ2 and DQ8 negative).
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Table 2 Suggested templates for reporting of coeliac HLA typing results

(i) HLA-DQ2.5 homozygous positive result

HLA genotyping result
HLA-DQA1 05, 05
HLA-DQB1 02, 02
+ Genotype present: HLA-DQ2.5 (DQA1*05+ , DQB1*02+) homozygous.
» HLA-DQ2.5 homozygosity is associated with genetic susceptibility for coeliac disease.
+ The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
« Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
* Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2
(Low), HLA-DQA1*05 (Very low).
* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

(i) HLA-DQ2.5 heterozygous positive result

HLA genotyping result
HLA-DQA1 X, 05
HLA-DQB1 X, 02
nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQA1*05 or DQB1*03:02
+ Genotype present: HLA-DQ2.5 (DQA1*05+ , DQB1*02+) heterozygous.
» HLA-DQ2.5 heterozygosity is associated with genetic susceptibility for coeliac disease.
+ The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
« Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
* Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2
(Low), HLA-DQA1*05 (Very low).
* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

(iii) HLA-DQ2.5 and DQ8 positive result

HLA genotyping result
HLA-DQA1 X, 05
HLA-DQB1 02, 03:02
nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQA1*05.
+ Genotype present: HLA-DQ2.5 and DQ8 (DQA1*05+ , DQB1*02+ , DQB1*03:02+).
» HLA-DQ2.5/8 is associated with genetic susceptibility for coeliac disease.
+ The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
* Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
* Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2
(Low), HLA-DQA1*05 (Very low).
* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

(iv) HLA-DQ2.2 positive result

HLA genotyping result
HLA-DQA1 X, 02
HLA-DQB1 X, 02
nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQA1*05 or DQB1*02 or DQB1*03:02
« Genotype present: HLA-DQ2.2 (DQA1*05-, DQB1*02+).
» HLA-DQ2.2 is associated with genetic susceptibility for coeliac disease.
+ The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
« Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
* Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2
(Low), HLA-DQA1*05 (Very low).
* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

(v) HLA-DQ8 positive result

HLA genotyping result
HLA-DQA1 X, X
HLA-DQB1 Y, 03:02
nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQA1*05; Y represents the specific allele.
» Genotype present: HLA-DQ8 (DQB1*03:02+).
» HLA-DQ8 is associated with genetic susceptibility for coeliac disease.
+ The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
« Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
* Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2
(Low), HLA-DQA1*05 (Very low).
* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

© 2015 The Authors.
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Table 2 Continued

HLA typing in coeliac disease

(vi) HLA-DQA1*05 positive result

HLA genotyping result
HLA-DQA1
HLA-DQB1

>

nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQB1*02 or DQB1*03:02.

« Genotype present: HLA-DQAT*05+

« This genotype is associated with a very low genetic susceptibility for coeliac disease. In the appropriate context, further clinical work-up for

coeliac disease should be considered.

« The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.
* Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.
« Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2

(Low), HLA-DQA1*05 (Very low).

* The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

(vii) HLA-DQ2 and DQ8 negative result

HLA genotyping result
HLA-DQA1
HLA-DQB1

X, X
X, X

nb. In the final report, X denotes the specific allele, and for this genotype cannot be DQA1*05 or DQB1*02 or DQB1*03:02.

+ Genotype present: Negative for HLA-DQ2 and HLA-DQ8.

» The absence of HLA-DQ2 and HLA-DQ8 may serve to exclude a diagnosis of coeliac disease (likelihood of coeliac disease <1%).

« The presence of an at-risk genotype does not confer a diagnosis of coeliac disease and has low positive predictive value for coeliac disease.

* Supportive evidence from coeliac serology and small intestinal histology is necessary for the diagnosis of coeliac disease.

« Relative-risk for coeliac disease: HLA-DQ2.5 homozygous (Highest), HLA-DQ2.5 heterozygous (High), HLA-DQ2.5/DQ8 (High), HLA-DQ8 (Moderate), HLA-DQ2.2

(Low), HLA-DQA1*05 (Very low).

HLA, human leukocyte antigen.

3 A comment to highlight that a negative result can assist
in the exclusion of CD. For instance, ‘The absence of
HLA-DQ2 and HLA-DQ8 may serve to exclude a diagno-
sis of CD (likelihood of CD <1%)’.

4 A comment to highlight that HLA typing is not diag-
nostic in isolation. For instance, ‘The presence of an
at-risk genotype does not confer a diagnosis of CD and
has limited PPV for CD. Supportive evidence from coeliac
serology and small intestinal histology is necessary for the
diagnosis of CD’.

5 A comment on relative risk (RR) for CD based on HLA
type. Until Australasian data are published, RR estimates
should be provided in qualitative terms. For instance,
‘HLA-DQ2.5 homozygosity is associated with the highest
genetic risk for CD’.

While the provision of RR information for CD based on
HLA genotype is the subject of debate, it is clear that
expressing the result as a simple binary ‘risk present’” or
‘risk absent’ fails to communicate the large differences in
risk for CD conferred by each genotype, for example,
HLA-DQ2.5 (high) compared with DQA1*05 (very low).%?
Risk for CD generally follows the gradient HLA-DQ2
homozygous (highest) > HLA-DQ2 heterozygous or HLA-
DQ2/DQ8 > HLA-DQ8 > HLA-DQ2.2 > HLA-DQA1*05
(lowest).®*>=% An Italian case—control study®* estimated the
absolute risk for CD at 1:10 (HLA-DQ2 homozygous), 1:35
(HLA-DQ2 heterozygous), 1:89 (HLA-DQS8), 1:210
(HLA-DQ2.2) and 1:1842 (HLA-DQA1*05). HLA-DQ2

© 2015 The Authors.

homozygosity encompasses both DQ2.5/DQ2.5 and
DQ2.5/DQ2.2, with the RR for CD in one large dataset®’
highest in the former (8.4 vs 6.6). Notably, risk values will
be population specific and dependent on diagnosed and
undiagnosed CD prevalence and HLA frequency. Austral-
asian data have not been published.

Arguments against providing risk estimates is that
clinical management may not be changed and risk can be
misinterpreted by the busy clinician as meaning disease
likelihood. However, especially in light of emerging pro-
spective data,***%*¢7 modification of clinical manage-
ment based on HLA type is becoming more likely, for
example more intensive CD screening of children who
are at highest genetic risk (HLA-DQ2 homozygous) for
CD.*” Theretfore, on balance, provision of RR information
is likely to enhance clinical risk stratification of CD, but
must be communicated appropriately. To avoid misinter-
pretation of RR, it is important to communicate that the
presence of an at-risk genotype does not confer a diag-
nosis and has low PPV for CD, irrespective of the HLA
genotype identified.

Conclusion

HLA typing for the work-up of CD is increasing, under-
scoring the importance of clinical guidelines to ensure its
appropriate use and interpretation. Patients have enthu-
siastically embraced this technology, and the rise of HLA
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testing may be in part driven by community demand. The
current popularity of wheat-free or gluten-free diets®® has
meant that many people seeking a diagnosis of CD but
unwilling to resume gluten consumption to enable tradi-
tional testing are being HLA typed instead. The increase
may be further supported by new guidelines recommend-
ing HLA typing as a first-line test in asymptomatic indi-
viduals at risk of CD in order to select those for subsequent
CD serology.’

Properly employed, HLA testing in the work-up of CD is
a powerful and cost-effective tool (MBS fee $118.85) that
can improve patient management by avoiding additional
potentially invasive and costly investigation (gastroscopy
~$750-1000)." It can have a profound impact on patient
management by reversing incorrect diagnoses of CD. We
hope that standardised reporting of HLA results will
improve clarity and patient management.

~
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