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The puzzling relationship between human leukocyte antigen

genes and celiac disease

The human leukocyte antigen (HLA) system, i.e., the
major histocompatibility complex (MHC) in humans,
plays a pivotal role in the antigen presentation of
intracellular and extracellular peptides and the regulation
of innate and adaptive immune responses.l'l The
HLA polymorphism was identified as a risk locus for
celiac disease (CD) nearly 50 years ago. The primary
association is with the HLA class II alleles encoding
HLA-DQ2.5 (HLA-DQA1*05/HLA-DQB1*02),
HLA-DQ8 (HLA-DQA1*03/HLA-DQB1*03:02),
and HLA-DQ2.2 (HLA-DQA1*02:01/HLA-DQB1*02)
(11-14). HLA-DQ2.5 can be encoded either in ¢s in
DR3-DQ2 or in #ansin DR5-DQ7/DR7-DQ2 individuals.
Subjects with a double copy of the DQB1*02 show an
increased CD risk (so called gene dosage effect).” In the
year 1993, Lundin and colleagues showed that HLA-DQZ2.5
heterodimers (as well as other celiac disease-associated
HLA-DQ molecules) located on antigen-presenting cells,
act by their ability to preferentially present gluten antigens
to CD4+ T cells.” These landmatk discoveries definitely
established the link between the HLA predisposing
genes and the adaptive immune response to gluten
triggering CD. The role of HLA-DQ2 and -DQ8 genes
has become important not only for the understanding
of CD pathophysiology, but also for clinical and
diagnostic purposes. Given the very high negative
predictive value of HLA determination (close to 100%),
lack of HLA-DQ2 and -DQ8 excludes the possibility
of CD, in either symptomatic subjects or CD at-risk
individuals (e.g,, first-degree relatives of CD patients). On
the other hand, the presence of HLA-DQ2 and/or -DQ8
add weight to the diagnosis of CD in doubtful cases.!

In a group of 192 school-aged Saudi children,
as reported in this issue of the Saudi Journal of
Gastroenterology,”! Al-Hussaini and coworkers found that
52.7% carried the CD-associated HLA-DQ molecules:
homozygous DQ2.5 (2.6%), DQ2.5/DQ2.2 (4.7%),
heterozygous DQ2.5 (28.15%), homozygous DQS8 (4.2%),
DQ8/DQ2.2 (3.6%), and double dose DQ2.2 (9.4%).
Low-risk CD-associated HLA-DQ molecules (single dose
DQ2.2 and heterozygous DQ8) constituted 3.6% and 9.4%,
respectively. Authors correctly observe that the overall
frequency of CD-predisposing, HLA-DQ genotypes they

found among this group of healthy Saudi children is one of
the highest worldwide, on average being around 30-40%.!
This observation might, at least in part, explain the high
prevalence of CD that the same authors previously found
in the Saudi pediatric population (1.5%).

Al-Hussaini and coworkers should be congratulated for
adding a piece to the puzzle of the epidemiology of CD and
related determinants. As pointed out by the authors, there
is a clear-cut gradient in the prevalence of HLA-related,
CD-predisposing genes on a wotldwide scale and CD is
more common in countries showing higher frequency
of these genes.’! What is less clear is why HLA-DQ2
and -DQ8 genes show an overlapping geographical
distribution with the consumption of wheat, the most
important gluten-containing cereal. Since current gluten
consumption reflects traditional wheat consumption over
the last 10,000 years, it would be logical to expect lower
frequency of HLA-DQ2 and -DQ8 genes in areas where
wheat is traditionally the staple food, due to the reduced
survival fitness of CD-affected individuals (negative
selective pressure). For 10,000 years, before discovering that
CD is cured by the gluten-free diet, CD was indeed a lethal
disease, characterized by high and eatly mortality, and high
risk of infertility. By contrast, CD and HLA-DQ2/DQ8
prevalence go “hand in hand” all over the world, the
so-called “celiac paradox”. To explain these countetintuitive
findings, we suggested that the positive selection of HLA
CD-predisposing genotypes in areas consuming high
quantities of gluten-containing products had nothing to do
with CD, but was most likely pushed by the protective effect
of these genes against deleterious conditions, e.g;, specific
infectious diseases such as tuberculosis, leprosy, and dental
caries, appearing after the agricultural revolution took place
approximately 10,000-12,000 years ago.”

Another important aspect of the Al-Hussaini paper is the
concept of the “2-step CD-screening approach”, i.e., the
determination of HLA-DQ genotype as a first step in
selecting individuals who must undergo serological testing for
celiac autoantibodies, e.g;, IgA class anti-transglutaminase,
a 2-step procedure that we introduced some years ago.”!
A negative HLA result excludes CD for life, which is not
the case for antibodies-based CD screening, given that
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Editorial

CD seroconversion may occur at any age.'”! On the other
hand, the proportion of HLA-DQ2 and/or DQS8 positivity
in the general population is very high, then the positive
predictive value of this genetic testing is very low. For
this reason we do not think that individuals bearing the
CD-predisposing HLA genotypes should be defined “at
high risk” of CD. In the Al-Hussaini study, almost 50% of
unselected children were genetically predisposed to CD. It
follows that the finding of CD-predisposing HLLA genotype
in these non-at-risk children carried only a minimal increase
of CD risk, approximately from 1.5 to 3%.

Finally, it should be noted that a rapid and cheap HLA
testing is nowadays available to detect DQ2 and DQS8
positivity in a yes/no fashion, i.e., without differentiating
the various CD-associated genotypes.I""! This simple
procedure is particularly valuable for CD screening studies
aimed to improve both the knowledge of the epidemiology
and the doctors’ awareness of CD, i.e., one of the most
common human disorders worldwide.

Carlo Catassi, Giulia Naspi Catassi

Department of Pediatrics, Marche Polytechnic University,
Ancona, Italy

Address for correspondence: Dr. Carlo Catassi,
Department of Pediatrics, Marche Polytechnic University,
Via F. Corridoni 11, 60123 Ancona, Italy.

E-mail: c.catassi@univpm.it

REFERENCES

1. Bodis G, Toth V, Schwarting A. Role of human leukocyte
antigens (HLA) in autoimmune diseases. Rheumatol Ther
2018;5:5-20.

2. JabriB, Sollid LM. T cells in celiac disease. | Immunol 2017;198:3005-14.

3. Lundin KE, Scott H, Hansen T, Paulsen G, Halstensen TS, Fausa O,
et al. Gliadin-specific, HLA-DQ(alpha 1*0501,beta 1¥0201) restricted
T cells isolated from the small intestinal mucosa of celiac disease
patients. ] Exp Med 1993;178:187-96.

4. Husby S, Koletzko S, Korponay-Szabé IR, Mearin ML, Phillips A,

Shamir R, ¢ al. European society for pediatric gastroenterology,
hepatology, and nutrition guidelines for the diagnosis of coeliac disease.
J Pediatr Gastroenterol Nutr 2012;54:136-60.

5. Al-Hussaini A, Alharthi H, Osman A, Eltayeb-Elsheikh N, Chentoufi A.
Genetic susceptibility for celiac disease is highly prevalent in the Saudi
population. Saudi J Gastroenterol 2018;Jun 29. doi: 10.4103/sjg.

6. De Silvestri A, Capittini C, Poddighe D, Valsecchi C, Marseglia G,
Tagliacarne SC, e/ al. HLA-DQ genetics in children with celiac disease:
A meta-analysis suggesting a two-step genetic screening procedure
starting with HLA-DQ P chains. Pediatr Res 2018;83:564-72.

7. Al-Hussaini A, Troncone R, Khormi M, AlTuraiki M, Alkhamis W,
Alrajhi M, ef al. Mass screening for celiac disease among school-aged
children: Toward exploring celiac iceberg in Saudi Arabia. | Pediatr
Gastroenterol Nutr 2017;65:646-51.

8. Lionetti E, Catassi C. Co-localization of gluten consumption and
HLA-DQ2 and -DQ8 genotypes, a clue to the history of celiac disease.
Dig Liver Dis 2014;46:1057-63.

9. Catassi C, Fasano A. Coeliac disease. The debate on coeliac disease
screening — Are we there yet? Nat Rev Gastroenterol Hepatol
2014;11:457-8.

10.  Catassi C, Kryszak D, Bhatti B, Sturgeon C, Helzlsouer K, Clipp SL,
¢t al. Natural history of celiac disease autoimmunity in a USA cohort
followed since 1974. Ann Med 2010;42:530-8.

11.  Verma AK, Singh A, Gatti S, Lionetti ME, Galeazzi T, Monachesi C,
et al. Validation of a novel single-drop rapid HLA-DQ2/-DQ8
typing method to identify subjects susceptible to celiac disease.
J Gastroenterol Hepatol Open 2018 (In press).

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

Access this article online

Quick Response Code:

Website:

www.saudijgastro.com

DOI:
10.4103/sj9.SJG_388_18

How to cite this article: Catassi C, Catassi GN. The puzzling relationship
between human leukocyte antigen genes and celiac disease. Saudi J
Gastroenterol 2018;XX:XX-XX.

Author Query???

AQI: Please upload copyright form signed by all authors

Saudi Journal of Gastroenterology | Volume XX | Issue XX | Month 2018

O B~ W N -

(o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


