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IgA anti-tissue transglutaminase antibodies and IgG antibodies
against deamidated gliadin peptides as predictors of celiac disease
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ABSTRACT

Objective. To compare the performance of IgA anti-tissue
transglutaminase antibodies (IgA anti-tTG), IgA anti-endomysial
antibodies (IgA EMA), and IgA/IgG antibodies against
deamidated gliadin peptides (IgA/IgG anti-DGP) for the
diagnosis of celiac disease.

Methods. Descriptive study in patients with celiac disease.
Anti-DGP (IgA /1gG), IgA EMA, IgA anti-tTG antibodies were
measured and anintestinal biopsy was done. Sex: female (61 %).
Median age: 78.4 months old.

Results. A total of 136 children were included; 108 had high
IgA anti-DGP titers; 124, increased IgG anti-DGP titers; 128,
positive IgA EMA titers; and 130, increased IgA anti-tTG titers.
High IgG anti-DGP titers were observed in 4/6 patients with
negative IgA anti-tTG antibodies. The combination of IgG anti-
DGP + IgA anti-tTG antibodies showed a positive correlation
in 134 patients and the IgG anti-DGP + EMA combination was
positive in 133 children.

Conclusion. IgA EMA, IgA anti-tTG, and IgG anti-DGP
antibodies exhibited an adequate specificity and sensitivity.
The IgG anti-DGP/anti-tTG combination showed a 98-99 %
sensitivity and a 100 % specificity. The antitTG and IgG
anti-DGP option yields excellent results, with a low cost and
independence from the observer.
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INTRODUCTION

Celiac disease (CD) is an immune-mediated,
chronic systemic disease triggered by the intake of
gluten-containing grains, which affects the small
intestine of genetically predisposed individuals.!

The antibodies against one or more of the
individual’s own proteins (autoantibodies) are
markers of autoimmunity; they may be anti-tissue
transglutaminase (anti-tTG) or anti-endomysial
(EMA) autoantibodies.?*

The EMA antibody is the most specific test. It
exhibits a high sensitivity (90-98 %) and specificity;
it is done by indirect immunofluorescence (IIF)
and is observer-dependent, so the diagnostic
algorithm is used as a confirmatory test.

The anti-tTG antibody test is done using an
enzyme-linked immunosorbent assay (ELISA),
which is more objective and simple and has been
recommended as the initial tool for the diagnostic
algorithm of CD.>*

It has been demonstrated that the sensitivity
of the anti-tTG antibody reduces in patients with
mild intestinal damage, which is frequent in
individuals with a low gluten intake and in family
members of celiac patients. Another population
that may present false negative results when
using autoantibodies (anti-tTG and EMA) are
children younger than 3 years, who have a low
autoimmune response.> In this group of patients,
the combination of anti-tTG antibodies and IgG
antibodies against deamidated gliadin peptides
(IgG anti-DGP) may improve the detection of
CD.»®

The tests used to measure IgG anti-DGP
antibodies improve the effectiveness of diagnosis
by increasing sensitivity while maintaining
specificity.® The intestinal biopsy is still an
indisputable diagnostic criterion for CD.%”

The objective of our study was to compare the
performance of IgA anti-tTG, IgA EMA, and IgA/
IgG anti-DGP antibodies for CD diagnosis.

MATERIAL AND METHODS

This was a descriptive and observational study
conducted between January 2011 and December
2014. Patients who attended the Division of



Pediatric Gastroenterology of the Department
of Pediatrics of Hospital Nacional “Alejandro
Posadas” for an esophagogastroduodenoscopy
(EGD) due to suspicion of CD were included.

All children had total IgA and serological tests:
IgA/1gG anti-DGP using the ELISA (QUANTA
Lite Celiac), with a cut-off value > 20 IU; IgA EMA
using the IIF method, considering as positive a
dilution value > 1:5; and IgA anti-tTG using the
ELISA (QUANTA), with a cut-off value >20 U/L.

All patients had an EGD; 6 biopsies were done
(4 in the second part of the duodenum and 2 in
the duodenal bulb).

Histopathological results were described using
the Marsh-Oberhuber classification: Marsh 0:
normal mucous membrane; Marsh 1: increased
intra-epithelial lymphocytes (IELs); Marsh 2:
increased IELs with crypt hyperplasia; and
Marsh 3: atrophic villi. Patients were considered
to have CD if they were classified as Marsh 2 and 3.

The protocol was assessed and approved
by the Ethics Committee of Hospital Nacional
“Alejandro Posadas.” All parents or legal
guardians were asked to give their informed
consent, while children older than 12 years gave
their assent.

Statistical data: The sensitivity, specificity,
positive predictive value (PPV), and negative
predictive value (NPV) of IgA /IgG anti-DGP,
IgA EMA and IgA anti-tTG antibodies were
measured, as well as the IgG anti-DGP/IgA anti-
tTG and IgA EMA /IgG anti-DGP combinations.

All measurements were done using a 95 %
confidence interval. The x2 test and receiver
operating characteristic (ROC) curve with a 95 %
confidence interval were used.

RESULTS

During the four-year study period, 136 children
were included, 83 (61 %) of which were girls

TaBLEA 1. Sensitivity and specificity of serological tests
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and 53 (39 %), boys. Patients’ median age was
78.4 months (range: 12-192 months). No child had
total IgA deficiency.

The most common clinical presentation was
classic in 83 children (61 %), followed by the
atypical presentation in 36 children (26 %); the
remaining 17 patients (13 %) were asymptomatic.
More than one positive antibody was observed in
the latter group.

The duodenal biopsy was confirmatory for CD
in all 136 children. Two patients were classified
as Marsh 2, and 134, as Marsh 3 (102: 3c; 29: 3b;
and 3: 3a).

The serological tests showed a specificity of 100 %
for IgA EMA and IgA anti-tTG antibodies, and of
97 % for IgG anti-DGP antibodies. Sensitivity was
high for the IgA EMA and anti-tTG tests (94-96 %,
respectively), moderate for the IgG anti-DGP test
(91 %), and low for the IgA anti-DGP test (79 %).
See Table 1.

It is worth noting that, the combination of two
antibodies (IgG anti-DGP + IgA EMA and/or IgG
anti-DGP + IgA anti-tTG) improved sensitivity to
98-99 % and specificity to 100 %. See Table 2.

In the population of children younger
than 3 years (n: 39), serological tests had a
low sensitivity; it was 90 % for IgA anti-tTG
antibodies. The 4 patients with normal anti-
tTG had high IgG anti-DGP titers. All of them
presented with the typical symptoms. See Table 3.

DISCUSSION

The most sensitive and specific tests are
those capable of detecting anti-tTG and EMA
autoantibodies with a 90-98 % sensitivity and a
95-98 % specificity in patients with untreated CD,
with symptoms and severe mucosal damage.®

In recent years, ELISA tests have been
recommended because they measure anti-tTG and
anti-DGP antibodies, so as to improve sensitivity.

Patients IgA anti-DGP

IgG anti-DGP

IgA EMA IgA anti-tTG

Celiac patients:: 136 108 (+)/28 (-)

Sensitivity 79 % 91 %
Specificity 97 % 97 %
PPV 98 % 98 %
NPV 67 % 82 %

124 (+)/12 ()

128 (+)/8 (-) 130 (+)/6 ()

94 % 96 %
100 % 100 %
100 % 100 %
87 % 90 %

DGP: deamidated gliadin peptide; EMA: anti-endomysial antibody; anti-tTG: anti-tissue transglutaminase antibody;
PPV: positive predictive value; NPV: negative predictive value; IgA: immunoglobulin A; IgG: immunoglobulin G.
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Both IgA /IgG anti-DGP antibodies demonstrated
a better sensitivity than anti-gliadin (classic)
antibodies, especially IgG antibodies, which have
a better specificity in pediatric patients and are
useful in patients with IgA deficiency.””

In this study, IgG anti-DGP, anti-tTG, and EMA
showed a similar sensitivity (91 %, 96 %, and 94 %,
respectively), whereas IgA anti-DGP had a lower
sensitivity of 71 %. Two antibodies were combined
in order to improve their performance: with EMA /
IgG anti-DGP, sensitivity improved to 98 % and
had a NPV of 95 %; with anti-tTG/IgG anti-DGP,
sensitivity improved even more, to 99 %, with a
NPV of 97 %.

The analysis of the results that reduced
serological test sensitivity (false negative results)
showed that, when considering the age of patients
with suspected CD, 5 out of the 8 patients who
had negative EMA antibodies and all 6 patients
with normal anti-tTG antibodies were children
younger than 3 years. The combination of any of
these with IgG anti-DGP improved the sensitivity
for CD diagnosis in this age group.

Specificity was 100 % with a 100 % PPV for
EMA and anti-tTG antibodies, and 97 % with
a 98 % PPV for IgA /IgG anti-DGP antibodies.
The specificity of the IgG anti-DGP antibody
improved remarkably compared to that observed

TABLE 2. Sensitivity and specificity of combined serological tests

in previous studies with the classical IgG anti-
gliadin antibody: 97 % versus 63 %. The EMA /
IgG anti-DGP or anti-tTG/IgG anti-DGP
combinations showed a high specificity, which
was, in both cases, 100 % with a 100 % PPV.

In our study, IgG anti-DGP antibodies
exhibited a higher sensitivity and specificity
than IgA antibodies. As detailed by Prause
et al., IgG anti-DGP antibodies had a better
performance than IgA antibodies, especially in
patients with IgA deficiency and younger than
2 years. In the first years of life, tTG may show
false negative results or marked fluctuations
because its immunity development mechanism
may be slower, with high titers only 1-2 years after
exposure to gluten.'**2

During our study period, no patient had IgA
deficiency, but several publications have shown
that the IgG anti-DGP antibody has an adequate
sensitivity and specificity in this risk population,
which makes it suitable for CD diagnosis.!*!?

CONCLUSIONS

Our study confirmed the adequate specificity
and sensitivity of the tests to detect EMA, anti-
tTG, and IgG anti-DGP antibodies, and the
low sensitivity of the IgA anti-DGP test. The
combination of the IgG anti-DGP serological

Patients IgA EMA + IgG anti-DGP

IgA anti-tTG + IgG anti-DGP

Celiac patients: 136 133 (+)/3 (-)

Sensitivity 98 %
Specificity 100 %
PPV 100 %
NPV 95 %

134 (+)/2 (-)
99 %
100 %
100 %

97 %

DGP: deamidated gliadin peptide; EMA: anti-endomysial antibody; anti-tTG: anti-tissue transglutaminase antibody;
PPV: positive predictive value; NPV: negative predictive value; IgA: immunoglobulin A; IgG: immunoglobulin G.

TABLE 3. Sensitivity and specificity of serological tests in patients younger than 3 years

Younger than 3 years (n: 39) Sensitivity Specificity PPV NPV
IgA anti-DGP (n: 29) 74 % 100 % 100 % 55 %
IgG anti-DGP (n: 33) 85 % 100 % 100 % 67 %
IgA EMA (n: 34) 87 % 100 % 100 % 68 %
IgA anti-tTG (n: 35) 90 % 100 % 100 % 75 %

DGP: deamidated gliadin peptide; EMA: anti-endomysial antibody; anti-tTG: anti-tissue transglutaminase antibody;
IgA: immunoglobulin A; IgG: immunoglobulin G; PPV: positive predictive value; NPV: negative predictive value.



test with EMA and anti-tTG showed a 98-99 %
sensitivity and a 100 % specificity. The anti-tTG
and IgG anti-DGP option yields excellent results,
with a low cost and independence from the
observer. B
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