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GLUTEN-
RELATED
DISORDERS

Gluten-Related Disorders 
(GRDs) emerging globally, 
presenting a wide variety 
of either intra and/or ex-
tra-intestinal symptoms. 
The widespread and rise of 
gluten consumption as well 
as processed foods, ma-
kes GRDs related to gluten 
important for different and 
increasing parts of the 
world [1,2].
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The different faces of GRDs

1.  
 
 
CD prevalence ranges from about 1-2% worldwide with a diverse phenotypic spectrum, including 
classical and non-classical CD. Classical CD show typical signs of malabsorption like diarrhea, weight 
loss, vitamin deficiencies, and malnutrition. A significant number of patients suffer from no-classical 
or even asymptomatic CD with non-specific or mild complaints and, therefore, hard to diagnose or 
even misdiagnose.

2. Non-autoimmune and Non-allergic conditions like non-celiac gluten sensitivity   (NCGS) 
 
NCGS  is defined by intestinal and/or extraintestinal manifestations related to the di-
gestion of wheat in patients where CD and wheat allergy has been excluded. The pre-
valence of NCGS ranges from 0.5 to 10%, mainly due to high variations in disea-
se definitions and challenging diagnostic criteria due to the lack of specific biomarkers. 

3. Allergic disorders (IgE mediated) like classical wheat allergy and occupational asthma 
(baker’s asthma) [1,2] 
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Autoimmune diseases like Celiac disease (CD), dermatitis herpetiformis (DH),   
Ataxia, and further HLA-related autoimmune conditions
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The use of microbial transglutaminase creates new 
immunogenic gluten peptides by crosslinking  va-
rious macromolecules to gluten, thus establishing 
new celiacogenic epitopes, resulting in molecular 
mimicry of immunogenic peptides in patients with 
celiac disease. 

How the food industry influences

A schematic representation of the se-
quential steps through which industri-
al food additives like mTG able can 
cause autoimmune conditions.

industrial mTG
inducing CD
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cross-linking
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increased microbial survival
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of industrially processed 
food
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Commonly used industrial food additives abrogate 
human epithelial barrier function, thus increasing 
intestinal permeability through the opened TJ, re-
sulting in foreign immunogenic antigens entering 
and activating the autoimmune cascade.
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What is it – tTG/mTG neo-epitope

Lerner A, MAtthiAs t. PossibLe AssociAtion between ceLiAc diseAse And bAc-
teriAL trAnsgLutAMinAse in food Processing:
A hyPothesis. nutr rev. 2015; 73: 544-552

AgArdh d et AL., Antibodies AgAinst neo-ePitoPe of MicrobiAL And huMAn 
trAnsgLutAMinAse coMPLexes As bioMArkers of chiLdhood ceLiAc diseAse.  
cLin exP iMMunoL. 2020 MAr;199(3):294-302. 
doi: 10.1111/cei.13394. ePub 2019 nov 11.

The first part of the figure shows the gluten processing pathway, where cereal products get digested in 
the intestine by luminal enzymes. During this process, gliadin is cleaved into peptides which then react 
with tissue transglutaminase (tTG) in the lamina propria and form covalently cross-linked complexes (tTG 
neo-epitopes). 

Before or after digestion of gliadin, the resulting 
peptides can be further processed by mTG, imit-
ating tTG and forming cross-linked peptides (mTG 
neo‐epitopes). Those tTG-deamidated tTG or mTG 
cross-linked peptides and neo‐epitopes induce anti-
body formation, resulting in anti‐deamidated gliadin 

peptide (DGP, tTG, tTG‐neo, and mTG neo‐antibo-
dies.The cross-linking ability of both enzymes is 
the basis for epitope changes, resulting in tTG‐ and 
mTG‐neo antibody formation in predisposed indivi-
duals.

The Schematic hypothesis of the formation of the neo-epitope complexes 
and their corresponding antibodies in celiac disease (CD). anti-mTG neo-
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tTG / mTG neo-epitope performance in disease monitoring

A study performed at the AESKU.KIPP INSTITUTE in 2015, with the kind collaboration of Prof. Aaron 
Lerner, evaluated the reliability of anti-tTG/ mTG neo-epitope antibodies to reflect the intestinal damage 
in children with CD.

95 pediatric CD patients (mean age 8.3±4.4), 45 nonspecific abdominal pain children (AP) (mean age 
7.3±5.1), 99 normal children (NC) (mean age 8.5±4.2) and 79 adults (NA) (mean age 28±5.1) were 
checked for serum IgA and/or IgG antibodies against neo-epitopes.The calculated R squared (R2) for tTG 
neo-epitope IgA was 0.9503 and 0.8053 for mTG neo-epitope IgA. 

Looking at the tTG neo-epitope IgG isotypes, R2 was 0.9501, and for the mTG neo-epitope IgG resulted 
in 0.9756 with a statistical significance of p<0.0001, respectively, for all cases. The antibody titer of 
mTG neo-epitopes and tTG neo-epitopes show a strong correlation with the underlying Marsh Index of the 
patients, indicating the degree of intestinal damage.
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Increased risk of

• neurologic manifestations
• osteoporosis
• development of autoimmune conditions
• cancer

Diagnosis

Treatment

In 2015 the Celiac disease Center from the University of Chicago outlined a study from 
Ventura et al. in 1999 that late disease recognition of GRD leads to the appearance 
or development of further auto- or non-autoimmune co-conditions related to the age of 
diagnosis. They found that CD patients diagnosed between the ages of 2-4 years had 
a 10.5% chance of developing an autoimmune disease, but by the age of >20 years at 
the time of diagnosis, that chance rose to 34 %. [1-3]

Don’t waste time for treatment of a GRD!

1. AlessAndro VenturA, Giuseppe MAGAzzù, luiGi Greco, durAtion of exposure to Gluten And risk for AutoiMMune disorders in pAtients with celiAc diseAse GAstroenteroloGy, 
VoluMe 117, issue 2, p297-303, AuGust 01, 1999; doi: https://doi.orG/10.1053/GAst.1999.0029900297      2. lerner A, JereMiAs p, neidhöfer s, MAtthiAs 
t (2017) coMpArison ofthe reliAbility of 17 celiAc diseAse AssociAted bio-MArkers to reflect intestinAldAMAGe. J clin cell iMMunol 8: 486. doi: 10.4172/2155-
9899.1000486 (7) (pdf) coMpArison of the reliAbility of 17 celiAc diseAse AssociAted bio-MArkers to reflect intestinAl dAMAGe. 3. stricker s et Al., tissue trAnsGlu-
tAMinAse but not MicrobiAl trAnsGlutAMinAse is inhibited by exoGenous oxidAtiVe substAnces in celiAc diseAseint. J. Mol. sci. 2022, 23, 2248.

Symptoms

    Timeline
 in years
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Why AESKUBLOTS® GRD and AESKUCARE® GRD  
give you the best indication

The interplay between diagnostic markers in GRDs and correlated HLA- and non-HLA related disease 
conditions. Screenig patients using the AESKUBLOTS® GRD or AESKUCARE® GRD directly indicates 
an underlying wheat-related condition. The presence of anti-mTG neo-epitope antibodies can be the first 
indicator for a underlying HLA-related or HLA-unrelated GRD. 

In combination with specific markers for CD, you get the direct determination of an underlying autoimmu-
ne condition or a non-autoimmune gluten-related condition. Therefore, fast nutritional recommendations 
like gluten-free diet compliance and further treatments are possible using the AESKUBLOTS® GRD or 
AESKUCARE® GRD.
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AESKU PRODUCTS FOR DIAGNOSIS OF GRD

AESKU leads by example

In 2002 AESKU.DIAGNOSTICS introduced the tTg-
neo-epitopes as a diagnostic marker for CD. The 
AESKULISA® tTg New Generation ELISA is a dia-
gnostic tool for evaluating antibody levels against 
tTg-neo-epitopes in CD patients, which is still uni-
que in the market [1].

Study results of measurements of more than 
100.000 samples from 2002 until today show 
that the (tissue transglutaminase) tTg-neo-epitope 
ELISA has superior performance as a screening 
assay, high sensitivity, and specificity value even in 
a pediatric population, has an excellent correlation 
with MARSH criteria, and can be an early marker 
for silent/latent CD. Further study results suppose 
the use of this ELISA also in diagnostics of other 
gluten-related disorders like dermatitis herpetifor-
mis or ataxia [2, 4].

Furthermore, in 2012 AESKU postulated the 
(microbial transglutaminase) mTG-neo-epitopes, 
which show comparable diagnostic power to the 

tTG-neo-epitopes, even without any structural simi-
larity of these transglutaminases from different 
species. mTG can cross-link numerous molecules, 
revolutionizing industrial food product qualities. 
Despite declarations of the safety of mTG, it can 
produce cross-linked complexes that, due to mole-
cular mimicry, can be immunogenic in CD. Until 
now, direct evidence for its pathogenicity in celiac 
patients is lacking. To further investigate the role 
of the mTG concerning GRDs induction and to test 
our hypotheses, the immunogenicity of the enzyme 
was investigated in CD and NCGS patients’ sera, 
as well as their degree of intestinal damage com-
pared to controls [1-5].

Less is known about the underlying pathomecha-
nisms of GRDs. Still, the increasing awareness and 
introduction of new markers in diagnostics like 
mTG-neo-epitopes could lead to early detection, 
early treatment, and the avoidance of further auto-
immune or non-autoimmune co-conditions.

AESKULISA® tTg New Generation 

1. srikAnt MohtA, MAhendrA s rAJput, Vineet AhuJA, And GoVind k MAkhAriA et Al., eMerGence of celiAc diseAse And Gluten-relAted disorders in AsiA, J neuroGAstroenterol 
Motil, Vol. 27 no. 3 July, 2021 https://doi.orG/10.5056/JnM20140    2. lerner A, MAtthiAs t. possible AssociAtion between celiAc diseAse And bActeriAl trAnsGlutA-
MinAse in food processinG: A hypothesis. nutr reV. 2015; 73: 544-552]     3. AAron lerner, And torsten MAtthiAs, “food industriAl MicrobiAl trAnsGlutAMinAse in celiAc 
diseAse: treAt or trick.” internAtionAl JournAl of celiAc diseAse, Vol. 3, no. 1 (2015): 1-6. doi: 10.12691/iJcd-3-1-10.     4. dAniel AGArdh, torsten MAtthiAs, pAtriciA 
wusterhAusen, sAndrA neidhöfer, Anette heller, AAron lerner, Antibodies AGAinst neo-epitopes of MicrobiAl And huMAn trAnsGlutAMinAse coMplexes As bioMArkers of child-
hood celiAc diseAse. clinicAl & experiMentAl iMMunoloGy, 2019, 199: 294-302. doi: 10.1111/cei.13394     5. current Guidelines for the MAnAGeMent of celiAc diseAse: 
A systeMAtic reView with coMpArAtiVe AnAlysis. world J GAstroenterol. 2022 JAn 7; 28(1): 154–175. published online 2022 JAn 7. doi: 10.3748/wJG.V28.i1.154
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AESKUBLOTS® Gluten-Related Disorders

The AESKUBLOTS® GRD is a membrane-bound enzyme immuno-
assay for the quantitative overall determination of IgA and/or IgG 
antibodies against gliadin, DGP, tTG, tTG neo-epitope, TG 3, mTG 
neo-epitope, mTG, and PT-gliadin (digested gliadin by Frazer et al. 
1959) in human serum or plasma.

NEW

AESKUBLOTS® GRD IgA  AESKUBLOTS® GRD IgG AESKUBLOTS® GRD Check
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AESKUCARE® Gluten-Related Disorders IgA is a near-
patient (point of care) in-vitro immunoassay intended 
for the qualitative and quantitative simultaneous mea-
surement of human-specific IgA antibodies against 
tTG, tTG neo, mTG, mTG neo, DGP, gliadin, Frazer’s 
fraction, TG3, and total IgA in hepa-
rinized or Na-EDTA 
venous or capil-
lary whole blood, 
plasma, or serum.

sIgA concentrati-
ons can be determi-
ned quantitatively by 
using a separately 
available reader or 
qualitatively by the 
naked eye. 

AESKUCARE® Gluten-Related Disorders IgA

AESKU GRD antigens – Description 

Gliadin
Anti-gliadin antibodies are significantly elevated in non-ce-
liac individuals with oral ulcers and are commonly found in 
CD, subclinical to a small extent in CD, but also in a subset 
of individuals who do not have the disease.

DGP 
Anti-gliadin antibodies from CD patients bind to a very limi-
ted number of specific epitopes on the gliadin molecule. 
Binding of the anti-gliadin antibodies is strengthened by the 
selective deamidation of gliadin by the tTG. Therefore, test 
systems using DGPs show a higher diagnostic accuracy 
compared to previous anti-gliadin tests.

tTG 
The enzyme tTG is released during cell damage and is 
involved in tissue repair. Anti-tTG antibodies show higher 
sensitivity and specificity for celiac disease than anti-gliadin 
antibodies and correlate strongly with disease activity.

tTG neo-epitope
Formation of neo-epitopes with tTG is induced by cross-lin-
king of tTG (transamidation) with gliadin-specific peptides. 
These neo-epitopes are structurally more similar to physio-
logical epitopes than previously used antigens and can sig-
nificantly increase the sensitivity and specificity of the test. 
Studies have also shown that tTG neo-epitope can be used 
as a marker for dermatitis herpetiformis (DH).

TG 3 
Transglutaminase 3, or epidermal transglutaminase, is ex-
pressed in the epidermis. Mutations in the TGM3 gene lead, 
among other things, to the syndrome of uncombable hair 
or dermatitis herpetiformis Duhring. The latter syndrome 
is a skin disease from the group of blistering autoimmune 
dermatoses. In addition to the noticeable itchy blisters and 
lumps, CD is one of the causes of this disease. For the dia-

gnosis of DH, it was shown 
that TGM3 is a highly sensi-
tive marker and can further 
improve the diagnosis of DH.

mTG neo-epitope 
mTG is a common additive used in the food industry. Like 
tTG, mTG is able to crosslink with gliadin-specific peptides 
and is, therefore, able to form so-called mTG neo-epitopes. 
Anti-mTG neo-epitope antibodies can also be observed in 
celiac disease patients and correlate with the Marsh index. 
Furthermore, mTG neo-epitopes can be found in other 
GRDs like Gluten Sensitivity.

mTG 
mTG is the main cause of the formation of the so-called 
mTG neo-epitopes, which are suspected of being an ad-
ditional trigger of GRD. However, antibodies against the 
enzyme itself are very rare.

PT-gliadin
Gliadin digested with pepsin and trypsin. As early as 1959, 
Frazer et al. showed that oral intake of PT gliadin is harmful 
to CD patients. The assumption is that a naturally occurring 
mixture of gliadin peptides significantly increases the sensi-
tivity and specificity of the anti-gliadin antibodies detected 
in the test. 

IgA
To detect an IgA deficiency. >2% of celiac disease patients 
have an IgA deficiency and thus negative IgA autoantibody 
tests even with active disease. Testing for IgG antibodies is 
recommended if there is a proven IgA deficiency.
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ORDERING INFORMATION

AESKUCARE® Point-Of-Care Test Kits
REF 860001 AESKUCARE® Gluten-Related Disorders IgA 

AESKUBLOTS® BLOT Test Kits
REF 401005 AESKUBLOTS® Gluten-Related Disorders IgA ( 24 Tests)

REF 401006 AESKUBLOTS® Gluten-Related Disorders IgG ( 24 Tests )

REF 401007 AESKUBLOTS® Gluten-Related Disorders Check ( 24 Tests)

AESKULISA® ELISA Test Kits
REF 3503 AESKULISA® tTg-A New Generation 
REF 3504 AESKULISA® tTg-G New Generation
REF 3516 AESKULISA® tTg- GA New Generation
REF 3510 AESKULISA® CeliCheck New Generation 

REF 3520 AESKULISA® mTg Neo-epitope Check

REF 3501 AESKULISA® GLIA-A
REF 3502 AESKULISA® GLIA-G
REF 3500 AESKULISA® Gliadin-Check

REF 3513 AESKULISA® DGP-A
REF 3514 AESKULISA® DGP-G
REF 3517 AESKULISA® DGP-GA
REF 3515 AESKULISA® DGP-Check

Superior performance as 
a screening assay

High sensitivity and  
specificity in the pediatric 
population

Excellent correlation with 
Marsh criteria

Patient benefits due to early 
disease recognition

AESKU.DIAGNOSTICS GMBH & CO. KG   •   MIKROFORUM RING 2   •   55234 WENDELSHEIM   •   GERMANY
PHONE: +49-6734-9622-0    •    FAX: +49-6734-9622-2222    •    SALES@AESKU.COM    •    WWW.AESKU.COM
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