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Zöliakie

 Gluten-sensitive Enteropathie

 Autoimmunerkrankung des 

Dünndarms

 Ursache: 

• Gluten aus Weizen und 

verwandte Proteine aus Gerste 

(Hordein) oder Roggen (Secalin)  

die mit der Nahrung aufgenommen 

werden 

• genetische Prädisposition der 

Betroffenen (HLA-DQ2, DQ8)
 >98% bei Zöliakie, aber auch 20-40% 

in Normalbevölkerung

Prävalenz Weltweit zwischen 

0,1%  und 5,5% 

Green and Cellier. 2007, N Engl J Med.
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Klinik und „Diagnose“
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 Klassisch/Typisch:

• Chronische Diarrhoe

• Chronische 

Bauchschmerzen

• Gewichtsverlust

• Mangelerscheinungen

 Atypisch:

• Müdigkeit

• Anämie

• Arthritis

• Osteoporose

• Leberdefekt

• Unfruchtbarkeit
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Zimmer, 

Monatsschr

Kinderheilk. 1999

Antikörper

Dünndarmbiopsie

HLA

Symptome

Zöliakie

Verbesserung der 

Symptome unter 

Gluten-freier Diät*
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Histologie: Marsh-Oberhofer 

Klassifikation

E = Enterozyten

IEL =Intraepitheale Lymphozyten

HE = Hämatoxylin-Eosin-Färbung
A. Werner, Thesis. Univ. Leipzig.2012
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Serum-Antikörperdiagnostik

CD =  Zöliakie

tTG = Gewebstransglutaminase

DGP = deamidierte Gliadinpetide

nGlia = natives Gliadin

EmA = Endomysium

IFT = indirekte Immunfluoreszenz

Antikörper

CD 1:100

IFT,Affenoesophagus, IgA anti-EmA

IgA-/ IgG-anti-tTG IgA-/ IgG-anti-DGP

IgA-/ IgG-anti-nGlia

IgA-/ IgG-EmA

Gesamt IgA

Indirekter ELISA zur 

Detektion von 

Antikörper gegen 

tTG 

Indirekter ELISA zur 

Detektion von 

Antikörper gegen 

DGP
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Sensitivität: 0,887

Spezifität: 0,953

PPW: 0,997 (OC = 0,983)

NPW:  0,986 (OC = 0,977)

Prävalenz: 35.5%

Plos One 2014
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Three valued logic for test results 
Introduce a grey-zone=Test unclear=No decision 

Disease cases and 

controls are nicely 

separated by antibody 

titters

There are 

• clearly negative cases,

• clearly positive cases,

• sporadic cases in 

between in which 

additional information is 

required for diagnosis.

PPV high in clear cases
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Characteristics of diagnostic tests
With grey-zone – three valued logic  (T+, T-, T?)

T- T+ T?

D- p00 p01 p02 P0. 1-Präv

D+ p10 p11 p12 P1. Präv

p.0 p.1 p.2 1

Sensitivity = pr (T+ | D+) = p11 / p1.

Anti-Sensitivity = pr (T- | D+) = p10 / p1.

Specifity = pr (T- | D-) = p00 / p0.

Anti-Specifity = pr (T+ | D-) = p01 / p0.

Prevalence= pr (D+) = p1.

Grey-zone= pr (T?)=

PPV= pr (D+|T+)=

NPV= pr (D-|T-)=

p.2  = pr (D+) * (1-Sens - aSens) + pr (D-)* (1-Spec-aSpec)

p11/p.1 = pr (D+) * Sens  / (pr (D+) * Sens + pr(D-)*aSpec)

p00/p.0 = pr (D-) * Spec / (pr (D-) * Spec + pr(D+)*aSens)

Given 5 characteristics

all others can be calculated

using the Bayes formula



Dr. Dirk Hasenclever 9



Advantages of three valued test Logic

Diagnostic decision only if sufficient information.

No decision in unclear cases.

Reduced sensitivity and (possibly) specificity

But: improved PPV and (possibly) NPV through 

restriction to cases with clear test result.

Makes test characteristics more robust against 

admixture of difficult cases.

Dr. Dirk Hasenclever 10



Study Design AbCD phase III
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Flow-Chart
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949 Patients registered

934 Patients with histology

930 Patients with histology and blood sample

898 Patients analysed

15 Patients without 

histology

4 x Trial site error

4 x Medical reasons 

3 Patients refused endoscopy

2 Patients withdrew 

2 Patients on GFD

4 Patients without 

baseline 

blood sample 

4 x Trial site error

32 Patients without 

follow-up visit
31 x Loss of contact

1 Patient withdrew

28 x Loss of contact

529 CD patients 345 non-CD patients
24 patients without 

final diagnosis

Not excluded
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Retro- versus prospective
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Retro:  Registry of 

cases with diagnosis

Prospective:

Admixture of

unclear cases



Performance at manufacturer’s cut-off
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 IgA-aTTG* IgG-aDGL** IgA-EMA* 

Sensitivity 0.971 (0.953 to 0.983) 0.769 (0.732 to 0.803) 0.958 (0.937 to 0.972) 

Specificity 0.893 (0.855 to 0.921) 0.942 (0.912 to 0.962) 0.940 (0.910 to 0.961) 

PPV 0.904 [0.881] 0.929 [0.906] 0.931 [0.911] 

NPV 0.934 [0.908] 0.707 [0.670] 0.916 [0.888] 

PPV§ 0.934 [0.914] 0.953 [0.933] 0.962 [0.945] 

NPV§ 0.952 [0.928] 0.727 [0.691] 0.935 [0.909] 

 



Predictive values of the procedures to 

be validated
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TTG/IgA-procedure* TTG/DGL-procedure** 

PPV  0.988 [0.975] 0.988 [0.975] 

NPV 0.934 [0.908] 0.958 [0.934] 

PPV§ 0.995 [0.984] 0.995 [0.984] 

NPV§ 0.952 [0.929] 0.970 [0.950] 

Proportion of patients to be biopsied#  0.173 (0.150 to 0.200) 0.203 (0.178 to 0.230) 

 

BUT: Prevalence 59%
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Model based extrapolation 
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PPV and NPV as a function of prevalence 

taking selection into the account 



SENS and SPEC are not independent 

of prevalence in case of selection  

Standard dogma: SENS and SPEC are independent of 

prevalence

• TRUE if random sampling from controls and disease

BUT: 

• Screening Population  (~1% CD)

• Clinical Population (~10% CD)

• Study population (~70% CD)

enriches for difficult cases.

Many study patients had prior positive antibody test! 

 -> SPEC is underestimated in study population

• SPEC=89% in study, but 97% in blood donors
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Intra-individual variance
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Repeat measurement 

within a week:

Variation by about 2x



Antibody distribution for non-CD patients
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Assume 

distribution (of true levels)

in low prevalence 

non CD cases 

corresponds to peak 

on the left.

Discard admixture.

Combined model:

SPEC (> 10UN) = 0.9987



Retrospective study, Gidrewicz et al. present IgA-aTTG

data from 17,505 consecutive patients. 

Prevalence of CD : about 6%. 

336 patients with antibody concentrations above 10 ULN, 

• 270 of which were followed up with biopsies. 

• 11 of these were diagnosed as not having CD.

SPEC (for 10 ULN) is about 1 − 14/16390 = 0.9991

Good agreement with model based guesstimate. 
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Confirmed 

in Literature



Conclusion

The AbCD-trial demonstrates that coeliac disease 

can be diagnosed or excluded reliably 

with a particular combination of antibody assays 

thus avoiding duodenal biopsy in a substantial 

proportion of children.
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Definition substantial response
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Intraindividual fluctuations
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