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Gliadin Peptide in Children with Coeliac
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ABSTRACT

Introduction: Coeliac Disease (CD) is a systemic immune
disorder caused by gluten in genetically susceptible individuals.
Aserological screening assay for CD has been designed to detect
Immunoglobulin A (IgA) and IgG anti-tissue Transglutaminase
(a-tTG) and IgA and IgG Deamidated Gliadin Peptide antibodies
(a-DGP) simultaneously. The seronegative gap can be closed
when these two antigens are combined on a single solid
phase. This is primarily because untreated CD children who are
negative for antibodies of one of the antigens may exhibit a
positive result for the other.

Aim: To determine the diagnostic parameters {sensitivity,
specificity, Positive Predictive Value (PPV), Negative Predictive
Value (NPV)} of tTG-IgA and htTG-DGP (Coeliac fusion- a
combination of IgA and IgG to human tTG and synthetic DGP)
for the diagnosis of CD in clinically symptomatic children.

Materials and Methods: This cross-sectional study was
conducted at the Paediatric Outpatient Department (OPD) of
Santokhba Durlabhji Memorial Hospital, Jaipur, Rajasthan,
India from April 2023 to November 2023. The study population
comprised 45 children (age >6 months and <18 years) showing
clinical features of CD. Considering biopsy as the gold standard,
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the diagnostic parameters (sensitivity, specificity, PPV, NPV) of
tTG-IgA and htTG-DGP were calculated with a 95% confidence
interval for both tests. To determine the agreement between the
two tests, Cohen’s kappa was calculated. A p-value less than
0.05 was considered statistically significant.

Results: Out of the study population, 23 (46%) CD patients
were in the age group of 3-6 years, while 13 (26%) patients
were in the age group of 6-9 years. A total of 24 (53.3%) CD
patients were males, and 21 (46.7%) were females. Chronic
diarrhoea was the most common clinical feature in 31 (62%)
patients. Considering duodenal biopsy as the gold standard,
the study results showed that the anti tTG-IgA antibody test
had a sensitivity of 91.1%, specificity of 80%, PPV of 97.6, and
NPV of 50%. In comparison, the htTG-DGP antibody test had
a sensitivity of 95.6%, specificity of 100%, PPV of 100%, and
NPV of 71.43%.

Conclusion: Currently, tTG-IgA is considered the best CD
screening test. However, the inclusion of DGP IgG could
increase diagnostic sensitivity, and a Combined IgA/G-DGP/
tTG assay could be even better than tTG-IgA for the diagnosis
of childhood CD.

Keywords: Anti-deamidated gliadin peptide antibodies, Anti-transglutaminase antibodies,

Duodenal biopsy, Immune-mediated disease

INTRODUCTION

In genetically susceptible individuals, the gliadin fraction of wheat
gluten and similar alcohol-soluble proteins (prolamines) of barley
and rye are known to cause damage to the small intestinal mucosa,
thereby resulting in CD syndrome [1]. In individuals suffering from this
condition, typical CD symptoms such as intestinal malabsorption,
chronic diarrhoea, loss of appetite, weight loss, and abdominal
distention become apparent within the first two years of life [1,2].

There are several serological tests for CD diagnosis used to detect
antibodies targeting fragments of the gluten antigen, such as anti-
DGP, or self-antigens like Anti-endomysial (EMA) and anti-tTG
antibodies of both IgA and IgG classes [1]. Previously, in children,
the diagnosis of CD was primarily based on small intestine biopsy.
Currently, with the availability of the latest diagnostic techniques,
the CD diagnostic algorithm has significantly changed. The
International diagnostic guidelines by the European Society for
Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN)
[3]; the North American Society for Paediatric Gastroenterology,
Hepatology, and Nutrition (NASPGHAN) [4]; and the American
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College of Gastroenterology (ACG) [5] recommend the use of tTG-
IgA antibody as the most cost-effective and reliable screening test
to identify CD. For patients with selective IgA deficiency who require
an IgG-based test (TTG or DGP) [3-5], it is also recommended to
check serum IgA levels at the initial testing stage.

There is controversy about the screening algorithm in children below
the age of 2 years, primarily due to prevailing concerns about tTG-
IgA sensitivity in this age range [6-9]. However, regardless of the
age group, ESPGHAN has recommended initial testing with tTG-
IgA alone (plus total IgA) [3]. At the same time, NASPGHAN and
ACG recommended combining tTG-IgA with DGP IgG to improve
diagnostic accuracy in children younger than two years of age [4,5].
There is a strong link between CD and autoantibodies against tTG.
Currently, antibodies to DGP-AGA have been included in a wide
range of serological tests for CD [4,5]. The DGP (IgA+IgG) screen,
which is highly sensitive and specific for detecting active CD, can
identify IgA and IgG antibodies in both IgA-deficient and IgA-
sufficient patients. DGP, when combined with human tTG, forms a
single cost-effective assay with screening ability for CD patients of
all ages, including adults, children, IgA-sufficient, and IgA-deficient
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individuals [10]. The seronegative gap can be closed by combining
the two antigens on a single solid phase. Due to an additive effect,
the combination antigen assay shows increased sensitivity as it
can detect positive patients with low levels of antibodies to both
antigens, just below the positive cut-off value of a single antigen test.
Based on these observations, the combined IgA/G-DGP/tTG assay
has been recommended as a front-line screening test for identifying
childhood CD and as a marker of dietary compliance [10].

In light of the above, the present study was planned to determine
the diagnostic parameters (sensitivity, specificity, PPV, NPV) of {TG-
IgA and htTG-DGP (a coeliac fusion combining IgA and IgG to
human tTG and synthetic DGP) for the diagnosis of CD in clinically
symptomatic children.

MATERIALS AND METHODS

It was a cross-sectional study of consecutive eligible patients
suspected of having CD who attended the Paediatric OPD at
Santokhba Durlabhji Memorial Hospital in Jaipur, Rajasthan, India
from April 2023 to November 2023. Ethics committee approval (IEC
No. 7528-29) was obtained for the study. Written informed consent
was obtained from all caregivers of the children.

Inclusion criteria: Children aged >6 months and <18 years with
signs and symptoms suggestive of CD (chronic diarrhoea, abdominal
distention, failure to thrive, anaemia), or those referred from other
centres for CD confirmation, were included. Children diagnosed with
diseases highly associated with CD (such as autoimmune hepatitis,
Down syndrome, dilated cardiomyopathy, Type 1 diabetes mellitus,
autoimmune cholangitis, autoimmune thyroid disease, primary
biliary cirrhosis, etc.) and those with a family history of CD in a first-
degree relative were also included.

Exclusion criteria: Children aged <6 months or >18 years were
excluded. Children previously diagnosed with CD or for whom a
biopsy could not be performed or was contraindicated were also
excluded.

Sample size calculation: The sample size comprised 43 subjects
at a 95% confidence interval and a 10% relative allowable error,
assuming a 90% sensitivity of the h-tTG/DGP assay for diagnosing
CD among suspected patients, as was reported in the study by
Parizade M et al., [11].

The following formula was used for calculating the sample size

Z(a/2)p(1-
Where, N:M

D2

22:1 .96 at 95% confidence interval

p=assumed sensitivity=90%
d=relative allowable error (10% of sensitivity)

The sample size calculated using other diagnostic parameters
of both tests was less than or equal to the previously calculated
sample size. Therefore, 50 suspected eligible cases (rounded off)
were selected for the studly.

Study Procedure

Patients attending the OPD or Inpatient Department (IPD) for the
evaluation of Gastrointestinal (Gl) symptoms such as abdominal
distention, abdominal pain, chronic diarrhoea, or constipation,
anorexia, vomiting, or non Gl symptoms like anaemia, weight loss/
failure to gain weight, weakness (early fatigue), skin manifestations
of vitamin deficiency, and neurological manifestations suggestive of
CD were thoroughly interrogated for a family history of CD, recent
diagnosis of type 1 DM, or other associated autoimmune disorders,
and Down syndrome.

The tTG-IgA tests were performed using the commercial kit
CHORUS tTG-A. This test utilised an immunoenzymatic method for
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the semiquantitative determination of IgA class antibodies in human
blood serum against tTG. The test was based on the Enzyme-
linked Immunosorbent Assay (ELISA) principle and was analysed
according to the manufacturer’s recommendations (negative <12
AU/mL, Equivocal between 12 to 18 AU/mL, positive >18 AU/mL).
For present study, a value greater than 18 AU/mL was considered
positive, and less than that was considered negative.

A combination of tTG and DGP serology was performed using the
commercial kit iInova QUANTA Lite h-tTG/DGP screen. The testis helpful
in detecting IgA and IgG antibodies to synthetic Deamidated Gliadin-
derived Peptides (DGP) and human TTG (h-tTG) on a semiquantitative
basis in human serum. This test was based on the ELISA principle
and was analysed following the manufacturer’s recommendations
(negative <20 EU/mL, Equivocal 20-25 EU/mL, positive >25 EU/mL).
For present study, a value greater than 25 EU/mL was considered
positive, and less than that was considered negative. The above-
mentioned serological diagnostic tests were compared with a biopsy,
which was considered the gold standard for present study.

Upper Gl endoscopy and duodenal biopsy were performed for
cases with positive coeliac serology. For this purpose, four pieces of
mucosa were obtained from the second part of the duodenum, while
one piece was obtained from the duodenal bulb. These were kept
in separate containers. The grading of the damage to the intestine
was done using the Marsh-Oberhuber classification [12]. According
to this classification, Marsh stage 3 represents the primary feature of
CD, and Marsh type 2 is compatible with it (CD); however, in such
cases, the diagnosis should be supported by positive serology. If the
serological test is negative, after excluding other disorders, CD should
be reconsidered. Although Marsh stage 1 is non specific for CD, its
diagnosis should also be supported by a positive serological test [12].

STATISTICAL ANALYSIS

The statistical analysis of the results obtained during the present study
was conducted using Epi Info version 7.2.1.0 statistical software and
Open Epi version 3. In the result analysis, categorical/nominal variables
were summarised as frequency and percentage. For analysing the
data obtained, Chi-square test/Fisher's-exact test was performed.
Continuous/quantitative  variables were summarised as mean
and standard deviation. Considering biopsy as the gold standard,
diagnostic parameters were calculated with a 95% confidence interval
for both tests. To assess the agreement between the two tests,
Cohen’s kappa was also calculated with a 95% confidence interval. A
p-value of less than 0.05 was considered statistically significant.

RESULTS

During the current study, a total of 50 study subjects were included,
out of which 45 patients were confirmed to be afflicted with CD
based on biopsy results.

Out of the total subjects studied, 23 (46%) were in the age group of
3-6 years, followed by 13 (26%) children in the 6-9 year age group.
There were more males, with 24 (53.3%) having CD compared to
females, numbering 21 (46.7%). No association was found between
CD and the gender of the study subjects (p=0.346) [Table/Fig-1].

Age Females with Males with

group Coeliac Disease | Coeliac Disease No Coeliac

(years) (CD) n (%) (CD) n (%) Disease (CD) | Total n (%)
<3 4 (19.04%) 4 (16.67%) 1(20%) 9 (18%)
3-6 12 (57.15%) 9 (37.5%) 2 (40%) 23 (46%)
>6-9 4 (19.04%) 8 (33.33%) 1(20%) 13 (26%)
>9-12 1(4.76%) 3(12.5%) 1(20%) 5 (10%)
Total 21 (100%) 24 (100%) 5 (100%) 50 (100%)
Mean+SD 4.86+2.44 5.42+2.79 5.14+£2.6

[Table/Fig-1]: Age and gender distribution of study subjects in relation to definitive

diagnosis by biopsy.
Chi-square=0.889 with 1 degree of freedom; p=0.346 (Non significant)
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Among the Gl symptoms observed, chronic diarrhoea was found
to be the most common symptom in 31 (62%) patients, followed
by abdominal pain in 20 (40%) patients, and anorexia in 13 (26%)
patients. Among the non Gl symptoms, pallor was found to be the
most common clinical feature among 26 (52%) patients, followed by
weight loss/non weight gain in 24 (48%) patients, and weakness in
18 (86%) patients [Table/Fig-2].

Clinical features n (%)
Chronic diarrhoea 31 (62%)
Constipation 3 (6%)
Gastrointestinal features Vomiting 6 (12%)
Abdominal pain 20 (40%)
Anorexia 13 (26%)
Others Weakness 18 (36%)
Weight loss/non gain 24 (48%)
Pallor 26 (52%)
Pedal oedema 8 (16%)
Clubbing 3 (6%)
Total 50 (100%)

[Table/Fig-2]: Frequency of clinical features among study subjects (N=50).

The present study showed that h-tTG/DGP was positive in 43
(95.6%) out of 45 biopsies confirmed CD patients. h-tTG/DGP was
negative in all the biopsy-negative patients. A Cohen’s kappa of 0.811
indicated strong agreement between h-tTG/DGP and biopsy results.
The tTG-IgA was positive in 41 (91.1%) out of 45 biopsy-confirmed
CD patients. tTG-IgA was negative in most (80%) of the biopsy-
negative patients. A Cohen’s kappa of 0.561 indicated moderate
agreement between tTG-IgA and biopsy results [Table/Fig-3].

h-tTG/DGP results

Positive (>25 Negative (<25
Duodenal Bx results eu/mL) n (%) eu/mL) n (%) Total n (%)
Positive 43 (95.6%) 2 (4.4%) 45 (100%)
Negative 0 5 (100%) 5 (100%)
Total 43 (86%) 7 (14%) 50 (100%)

tTG-IgA results

Positive (>18 Negative (<18

au/mL) n (%) au/mL) n (%)
Positive 41 (91.1%) 4 (8.9%) 45 (100%)
Negative 1(20%) 4 (80%) 5 (100%)
Total 42 (84%) 8 (16%) 50 (100%)

[Table/Fig-3]: h-tTG/DGP and tTG-IgA results in relation to duodenal biopsy
results for coeliac disease.

Cohen’s kappa h-tTG/DGP=0.811 (0.539-1.080)
Cohen’s kappa tTG-IgA=0.561 (0.294-0.829)

The diagnostic parameters of h-tTG/DGP for the diagnosis of CD
were calculated. High sensitivity (95.6%, 95% CI 85.2-98.8%) and
specificity (100%, 95% Cl 56.6-100%) as well as high diagnostic
accuracy (96%, 95% Cl 86.5-98.9%) indicated that h-tTG/DGP
could correctly identify most of the patients with the disease and
correctly exclude most of the patients without the disease. A high
PPV of 100% (95% CI 91.8-100%) indicated that a positive test
result could be relied upon as evidence of the presence of the true
disease. However, the NPV was relatively lower in comparison at
71.4% (95% CI 35.9-91.8%), indicating that a negative test result
may not always mean the absence of the disease [Table/Fig-4].

The diagnostic parameters of tTG-IgA were calculated for the
diagnosis of CD. A high sensitivity (91.1%, 95% CI-79.3-96.5%) and
specificity (80%, 95% CI-37.6-96.4%) and high diagnostic accuracy
(90%, 95% CI-78.6-95.7%) indicated that tTG-IgA could correctly
identify most of the patients with the disease and correctly exclude
most of the patients without the disease. A high PPV (97.6%, 95%
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Diagnostic parameters of

Diagnostic parameters of h-tTG/DGP tTG-IgA

95% Confidence 95% confidence
Parameters Value interval Value interval
Sensitivity 95.6% 85.2-98.8% 91.1% 79.3-96.5%
Specificity 100% 56.6-100% 80% 37.6-96.4%
PPV 100% 91.8-100% 97.6% 87.7-99.6%
NPV 71.43% 35.9-91.8% 50% 21.5-78.5%
Diagnostic 96% 86.5-98.9% 90% 78.6-95.7%
accuracy

[Table/Fig-4]: Diagnostic parameters of h-tTG/DGP and tTG-IgA for diagnosis of

Coeliac Disease (CD).

Cl-87.7-99.6%) indicated that a positive test could be relied upon
as evidence of the prevalence of the true disease. However, the
NPV was relatively lower in comparison (50%, 95% CI-21.5-78.5%),
which indicated that a negative test result may not always mean the
absence of the disease and may be wrongly negative in as many as
50% of patients [Table/Fig-4].

Both h-tTG/DGP and tTG-IgA were found to be positive in 40
subjects, and both were negative in five patients. Cohen’s kappa

of 0.608 indicated moderate agreement between these two tests
[Table/Fig-5].

h-tTG/DGP results
{TG-IgA Positive Negative Total
results n % n % N %
Positive 40 93.02 2 28.6 42 84
Negative 3 7 5 71.4 8 16
Total 43 100 7 100 50 100

[Table/Fig-5]: tTG-IgA and h-tTG/DGP results in study subjects.

Cohen kappa=0.608 (-0.332-0.885)

Most of the biopsy-confirmed CD patients were in Marsh 3c stage
(51.1%), followed by Marsh 3a (24.4%) stage and Marsh 3b (22.2%)
stage. Only one patient (2.2%) was in Marsh 2 stage. The h-tTG/
DGP was found to be positive in most subjects of all Marsh stages
present. h-tTG/DGP was found to be negative in one (9.1%) patient
with Marsh 3a stage, while only one patient with Marsh 3b (10%)
stage was there. No significant difference was observed in h-tTG/
DGP positivity across different Marsh stages of CD (p=0.673)
examined [Table/Fig-6].

h-tTG/DGP results
Positive Negative Total
Marsh staging n % n % N %
Marsh 2 1 100 0 0 1 100
Marsh 3a 10 90.9 1 9.1 11 100
Marsh 3b 9 90 1 10 10 100
Marsh 3c 23 100 0 0 23 100
Total 43 96.6 2 3.4 45 100

[Table/Fig-6]: h-tTG /DGP in relation to Marsh stage in biopsy confirmed Coeliac

disease patients.
Chi-square=2.402 with 3 degrees of freedom; p=0.673 (NS)

The tTG-IgA was found to be positive in all subjects of all Marsh
stage 3b and Marsh stage 3c patients. tTG-IgA was found to be
negative in one (9.1%) patient with Marsh 2 stage and three patients
with Marsh 3a stage. This difference in tTG-IgA positivity across
different Marsh stages of CD was statistically significant (p<0.001),
i.e., lower Marsh stages were missed by tTG-IgA, but higher Marsh
stages were not missed at all [Table/Fig-7].

DISCUSSION

In the present study, out of 50 cases observed, 45 were duodenal
biopsy positive patients for CD, and five biopsies were found to be
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tTG-IgA results

Marsh Positive Negative Total

staging n % n % N %
Marsh 2 0 0 1 100 1 100
Marsh 3a 8 72.7 3 27.3 11 100
Marsh 3b 10 100 0 0 10 100
Marsh 3c 23 100 0 0 23 100
Total 4 91.3 4 8.7 45 100

[Table/Fig-7]: tTG-IgA in relation to Marsh stage in biopsy confirmed Coeliac disease.

Chi-square=18.060 with 3 degrees of freedom; p<0.001 (NS)

negative. Marked villous atrophy was observed in 73.3% of the cases,
out of which the majority were in Marsh 3C (51.1%) stages. In a similar
study by Vivas S et al., marked villous atrophy (Marsh stage 3b and
3c) was reported in 63% of the examined children, which is aimost
in agreement with the present observations [13]. Another study by
Parizade M et al., showed that tTG-IgA was positive in all subjects of
Marsh stages 3b and 3c. tTG-IgA was negative in 1 (9.1%) patient
with Marsh stage 2 and three patients with Marsh stage 3a [11].

Theresults of the present study showed that the anti tTG- IgA antibody
test had a sensitivity of 91.1%, specificity of 80%, PPV of 97.6%,
and NPV of 50%, respectively, when considering duodenal biopsy as
the gold standard. The high sensitivity (91.1%, 95% CI 79.3-96.5%),
specificity (80%, 95% Cl 37.6-96.4%), and diagnostic accuracy
(90%, 95% CI 78.6-95.7%) indicated that tTG-IgA could correctly
identify most patients with the disease and exclude most patients
without the disease. These study results are in line with a study by
Parizade M et al., on 116 children at high-risk for developing CD,
which showed that the anti tTG-IgA antibody test had a sensitivity of
92.9%, specificity of 74.2%, PPV of 90.6%, and NPV of 79.3% [11].
Similarly, a high PPV (97.6%, 95% CI 87.7-99.6%) indicated that a
positive test result could be relied upon as evidence of true disease.

In considering duodenal biopsy as the gold standard, the values of
htTG-DGP antibody test sensitivity, specificity, PPV, and NPV were
found to be 95.6%, 100%, 100%, and 71.43%, respectively. A
Cohen kappa of 0.811 indicated strong agreement between htTG/
DGP and biopsy results. Out of 43 htTG-DGP antibody-positive
cases, all patients were considered positive on biopsy for CD (no
false-positive cases). In a similar study, Porcelli B et al., (2014)
assessed a combination assay (QUANTA Lite TM htTG/DGP Screen)
for CD on 41 patients and reported the presence of IgA and IgG
antibodies against a-tTG and a-DGP in the examined samples, with
test results showing 100% sensitivity and 91.12% specificity [14].
In a comparable study, Wolf AB et al., conducted a retrospective
analysis of 149 CD patients, which showed htTG/DGP antibody test
sensitivity, specificity, PPV, NPV, respectively were 83%, 82%, 96%,
and 98% [15]. Similar to our study, Jaskowski TD et al., tested sera
from 111 CD-suspected children, 130 adult patients suffering from
Dermatitis Herpetiformis (DH), and 77 paediatric and 49 adult normal
control individuals using IgA/IgG anti-tTG/DGP EIA screen. They
reported 92.6% sensitivity while 94.3% were specific in paediatric
CD, besides detecting one IgA anti-tTG-negative patient (Marsh 3c)
who was not IgA deficient [16]. In present study, two out of four ttG-
IgA negative cases of CD were detected by htTG/DGP screen [16].
Presently, high sensitivity (95.6%, 95% CI 85.2-98.8%), specificity
(100%, 95% CI 56.6-100%), and high diagnostic accuracy (96%,
95% Cl 86.5-98.9%) were documented, indicating that htTG/DGP
could identify most of the patients with the disease and exclude
most of the patients without the disease with accuracy.

Both h-tTG/DGP and tTG-IgA were positive in 40 subjects, and both
were negative in five patients. A Cohen’s kappa of 0.608 indicated
moderate agreement between these two tests. When the possibility
of false positive results is close to zero (PPV=100%), in such cases
the diagnosis of CD should be based on serology. Although htTG-
DGP had a PPV of 100% and could predict the disease with near

www.jcdr.net

accuracy, a duodenal biopsy was still needed for diagnosis. Sugai
E et al., while examining 161 high-risk CD patients using the new
DGP/tTG Screen assay, concluded that this assay is the best for the
initial diagnosis of CD, making biopsy avoidable in a good number
of patients under different clinical scenarios where combinations of
two tests, including a DGP/tTG Screen, are employed for screening
[17]. Like this, the study undertaken presently also demonstrates the
superiority of the new h-tTG/DGP Screen assay over conventional
assays, based on which it can be considered the best initial test for
the diagnosis of CD. The results of the study, besides demonstrating
the high sensitivity of the QUANTA Lite TM h-tTG/DGP Screen test,
also demonstrate its high specificity. However, with regard to the
screening tests, it is well known that they show good sensitivity but
at the expense of specificity [17].

Based on recent observations, Agardh D found that in their study
of 119 children with CD, the seronegative gap can be closed by
combining two antigens on a single solid phase [9]. Their findings
concluded that the combined IgA/G-DGP/tTG assay had the highest
sensitivity of 100%, followed by 97% with IgA-1TG, 95% with IgG-
DGP, 91% with IgA-DGP, and only 13% with IgG-tTG [9].

Therefore, the combined IgA/G-DGP/tTG assay can be considered
as the primary screening test for identifying CD and as a marker of
dietary compliance in affected children.

Limitation(s)

The present study included a higher number of biopsy-positive
cases, which did not represent the general population. This may
be attributed to a high level of suspicion in the selection criteria.
It is rather beyond authors limits to rule out the feasibility of earlier
serological tests carried out by external physicians to determine
which individuals to refer for biopsy. To reach a more accurate
conclusion, there is a need to undertake combination analysis using
h-tTG/DGP Screen with IgA a-tTG or IgA a-DGP along with HLA
testing from different kit manufacturers. There is a possibility of
variation in assessment by different pathologists (individual bias and
experience vary from person to person).

CONCLUSION(S)

The results of the present study showed that the htTG-DGP antibody
test had a sensitivity of 95.6%, specificity, PPV, NPV were 100%,
100% and 71.43%, respectively considering duodenal biopsy as
the gold standard. A combined IgA/G-DGP/tTG assay may be
superior to tTG-IgA for identifying childhood coeliac disease (CD).
However, when compared to conventional assays, the additional
value of the new h-tTG/DGP Screen assay can be considered the
best initial test for diagnosing CD in children. It clearly outperforms
more conventional assays in this regard.
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