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Celiac autoantibodies to type-2 transglutaminase (TGA) are

highly accurate

non-invasive biomarkers

of celiac disease
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Both reticulin and endomysial

antibodies target transglutaminase 2

Korponay-Szabo 2003

ARA
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Characteristics of celiac autoantibodies

• They are specific for a few conformational epitopes of TG2                                     
(mostly epitope 1 and epitope 2) 

• Mucosal triggering results in IgA class production (more predictive than IgG)

• TGA antibodies bind to TG2 in tissues

• TGA antibodies are disease activity markers, dependent on gluten consumption and HLA-
DQ2/DQ8 mediated presentation

• Predict forthcoming mucosal structural deterioration
Salmi APT 2006
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CD

EMA+

[observer-dependent test]

Seronegative with true

gluten enteropathy

• TGA sequestered in tissues

• Immunosuppressive drugs

TGA+

Dermatitis

Herpetiformis

Family members

Non-coeliac antibodies

TGA+EMA-

Autoimmune and malignant diseases
Some hepatic disorders
Down’s syndrome
Psoriasis
Some cardiac diseases
Some infections (EBV)

Autoantibodies in coeliac disease

RARE
Always consider possible sample mix-up !
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CD

Autoantibodies in coeliac disease

Serology

CD

Histology

1. Not the appropriate test is used
or not at the right time

2. Technical errors
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ORIENTATION problems are more frequent

than previously considered

79/83 samples received for morphometry

36 patients had non-evaluable histopathology

Werkstetter, Gastroenterology 2017



UniDebrecen

Achievements

• High accuracy of commercial TGA-IgA tests for initial diagnosis

• Decrease of non-specific positive results and background (human TG2 antigens of good
shape)

• Proven performance in the screening of asymptomatic risk persons, population

→ Non-invasive diagnosis for children with ≥10xULN high TGA seropositivity

and EMA+ result from a 2nd sample

ESPGHAN guidelines 2020

• Short turnaround time & cheap rapid testing 

• Automated platforms & telemedicine solutions
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Comparison of predictive values of
IgA TGA antibodies and biopsy

Positive likelihood ratio
(LR+) :  True positives / false positives

Guandalini et al. Arch Dis Child 1989;64:1320-1325

LR+ for CD 

diagnosis

Duodenal

histology

dependent

Duodenal

histology

independent

TGA 21.8  (11-41) 127

EMA 31.8  (19-839) 127

LR+ 20.3

Giersiepen, 2012 Dahlbom, 2010
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Assumptions / expectations not fulfilled

• Adding IgG to IgA celiac TGA antibody detection would give more reliable results
(except for proven IgA deficient cases) 

• Adding DGP to IgA celiac TGA antibody detection would detect more true celiacs

• Automated results would make observer-dependent methods (EMA) unnecessary

• Automated results would make ‚medical thinking’ unnecessary
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Antibodies to native (NGP) and deamidated gliadin peptides (DGP) do not

predict celiac disease in TGA-negative cases

Diós IJMS 2022
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Unmet needs

• Increase of sensitivity (seronegative cases, diet
monitoring)

• Standardisation of quantitation and calculation of results

• Non-invasive diagnosis for adults and patients with low
positive TGA antibodies

Deposited IgA (green)

Tack W J Gas 2013

Deposited IgA after 2 weeks gluten

Salmi Gut 2006
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Project co-funded by the European Union
(ERDF, IPA, ENI)

Affinity purification of 
natural TG2 patient

antibodies from patient
serum

Production of engineered
antibody clones

Defnition of correlation

Determination of the absolute
concentration of TGA IgA

in patient sera

Calibrator development workflow
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Simon-Vecsei et al. 2012, PNAS

D198

K30
H134 R116

Cardoso et al. 2016, Amino acids

Epitope 2:
R19, E153, 
M659

Epitope 1:
K30, R116, 
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Project co-funded by the European Union
(ERDF, IPA, ENI)

Comparison of different serology tests 
by the use of calibrators

ProCeDe samples Interreg clinical samples
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Anti-idiotype

Celiac IgA

Celiac IgA

Diagnostic MAb
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Visc Med 2020;36:95–102
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Dahlbom et al. JPGN 2010

Grade villous atrophy

Serum TGA concentrations strongly correlate with villous flattening
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Quantitative transglutaminase antibody biosensor


