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Variability in Celiac Serology Testing by Provider Type: A Single-
Center Experience
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Objective: To evaluate the ordering practices of celiac disease (CD) serolo-
gies by providers at a tertiary, academic, Children’s Hospital and compare
them to guidelines and best practices.

Methods: We analyzed celiac serologies ordered in 2018 by provider type
(pediatric gastrointestinal (GI) specialists, primary care providers (PCPs), and
nonpediatric GI specialists), and identified causes for variability and nonad-
herence.

Results: The antitissue transglutaminase antibody (tTG) IgA was ordered
(n = 2504) most frequently by gastroenterologists (43%), endocrinologists
(22%), and other (35%). Total IgA was ordered with tTG IgA for screening
purposes in 81% of overall cases, but endocrinologists ordered it only 49%
of the time. The tTG IgG was ordered infrequently (1.9%) compared with
tTG IgA. Antideaminated gliadin peptide (DGP) IgA/IgG levels were also
infrequently ordered (5.4%) compared with tTG IgA. The antiendomysial
antibody was ordered sparingly (0.9%) compared with tTG IgA, but appropri-
ately by providers with expertise in CD, similar to ordering for celiac genetics
(0.8%). Of the celiac genetic tests, 15% were ordered in error. The positivity
rate of the tTG IgA ordered by PCPs was 4.4%.

Conclusions: The tTG IgA was appropriately ordered by all types of provid-
ers. Endocrinologists inconsistently ordered total IgA levels with screening
labs. DGP IgA/IgG tests were not commonly ordered but were inappropri-
ately ordered by one provider. The low number of ordered antiendomysial
antibody and celiac genetic tests suggests under-utilization of the nonbiopsy
approach. The positive yield of tTG IgA ordered by PCPs was higher com-
pared with previous studies.
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INTRODUCTION
The initial diagnostic test for celiac disease (CD) is serology
testing. Tissue transglutaminase (tTG) IgA and total IgA levels are
the recommended screening tests for CD (1,2). Antideaminated glia-
din peptide (DGP) IgA/IgG levels were previously recommended
to screen for CD in children < 2 years old (3), but are no longer
recommended in recent guidelines (2). Genetic testing for CD is
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What Is Known

e Antitissue transglutaminase antibody (tTG) IgA is
recommended for celiac disease screening test and
should be ordered with a total IgA level.

e Antideaminated gliadin peptide (DGP) tests were pre-
viously recommended in patients < 2 years old.

e Antiendomysial antibody (EMA) is recommended on
a second sample for the nonbiopsy approach; celiac
genetic tests were previously a criterion for the non-
biopsy approach.

What Is New

e tTG IgA was appropriately ordered by all provider
types.

* Endocrinologists inconsistently ordered total IgA with
tTG IgA in yearly screening labs.

* DGP IgA/IgG were ordered infrequently but still con-
sistently by certain providers.

e Further education is needed for gastroenterologists
and primary care providers without celiac disease
expertise to boost utilization of the EMA and genetic
tests for celiac disease.

recommended in specific situations and was previously part of the
nonbiopsy approach but no longer (2). Antiendomysial IgA antibody
(EMA) is recommended on a second sample as a part of the nonbi-
opsy approach (2).

Due to evolving guidelines with updated testing recommenda-
tions and differences between North American and European guide-
lines, we aimed to characterize CD serologies ordered by provider
type and compare them with established guidelines and best prac-
tices. We hypothesized that there was a wide variety of ordering pat-
terns, specific to provider subtype.

METHODS

Patients and Data Collection

As a part of a quality review, we analyzed all celiac serologies
ordered at Children’s Wisconsin (CW) in 2018, a tertiary academic
medical center, along with four regional satellite clinics. Data were
collected on the serology tests which included tTG IgA antibody lev-
els, tTG IgG antibody levels, DGP IgA and IgG levels (all done on
Fadia 250, Fisher Scientific), EMA (Quest Diagnostics) levels, CD
genetics (HLA DQ2/DQS8 Genotype and Risk, Prometheus Labs),
and total IgA levels. Collected data also included ordering provider,
date of testing, and age of patients. Tests were ordered by any type of
provider, and orders were grouped by gastrointestinal (GI) special-
ists, primary care providers (PCPs), endocrinologists, and other spe-
cialists. The GI specialists included 20 physicians at CW (4 of whom
had expertise in CD), 5 GI nurse practitioners, and 2 community GI
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TABLE 1. Ordering of tTG IgA, tTG IgG, and total IgA by provider type
GI Endo Total

tTG IgA Normal, % 94.9 94.5 96.2
Elevated < 10x normal, % 4.0 4.3 2.6
Elevated > 10x normal, % 1.1 1.2 1.2
Total No. 1120 561 2603
% of Total 43 22

tTG IgG Total 8 47
% vs tTG IgA, % 0.7 1.9

IgA IgA with tTG, % 87 49 81

GI = gastroenterology; tTG = antitissue transglutaminase antibody.
providers. We compared the ordering of the tests to recommendations DISCUSSION

from the 2005 NASPGHAN Celiac Guidelines (4), 2016 NASP-
GHAN Clinical Report (expert opinion) (1), and 2012 and 2020
ESPGHAN Guidelines (2,3). Elevated serologies that were used to
trend levels in already diagnosed patients with CD were excluded.
Analyses behind the rationale of ordering the EMA or celiac genetics
test were performed by chart review by one provider with expertise in
CD. The CW Institutional Review Board deemed this project exempt.

RESULTS

TTG IgA was the most frequently ordered serology (n=2504),
with gastroenterologists ordering 43%, endocrinologists 22%, and
the remainder by PCPs and other specialists. Total I[gA was ordered
with tTG IgA 81% of the time; however, endocrinologists ordered
it in only 49% of their cases. TTG IgG was rarely ordered (1.9%
versus the tTG IgA), and less so by GI specialists (0.7%) (Table 1).
DGP IgA/IgG levels were ordered 5.4% (versus the tTG IgA), and
primarily by GI providers (72%). Of the 134 DGP tests, one provider
ordered 24% of the tests, and only 19% were done in children < 2
years old (Table 2). Of the EMA tests, 70% were by GI providers,
of which 94% were ordered by one GI provider focusing on CD. The
EMA was ordered appropriately to clarify the diagnosis (48%), as a
part of the nonbiopsy approach (13%), and inappropriately by PCPs
to screen or trend labs (26%). When the EMA was ordered as part
of the nonbiopsy approach, all tests were ordered by 1 provider and
done appropriately on a second sample. Of the CD genetic tests, 85%
were ordered by GI providers or at their recommendation, and 15%
were ordered in error. When the genetic test was ordered appropri-
ately, reasons included clarification of diagnosis (35%), already on
gluten-free diet (20%), nonbiopsy approach (15%), and rule out CD
(15%) (Table 3). These reasons were chosen since genetic testing
is not impacted by gluten intake, and without the requisite genes,
patients are unlikely to have or develop CD.

TABLE 2. Ordering pattern of DGP

DGP IgA/IgG
No. tests 134
Ordered by GI 72% (97)
Non-GI 28% (37)
One specific GI provider 21% (28)
DGP IgA+ 7% (9)
DGP IgG + 11% (13)
No. tests in patients < 2 years old 19% (26)

DGP = antideaminated gliadin peptide antibody; GI = gastroenterology.

tTG IgA and tTG IgG

tTG IgA was the most ordered celiac serology, in-line with
the 2012 NASPGHAN and 2020 ESPGHAN recommendations of
the tTG IgA as the preferred screening test, with the latter recom-
mending “testing for total IgA and TGA-IgA as initial screening in
children with suspected CD. In patients with low total [gA concentra-
tions, an IgG-based test (DGP, EMA or TGA) should be performed
as a second step. Testing for EMA, DGP or AGA antibodies (IgG and
IgA) as initial screening in clinical practice is not recommended” (2).
Our institution decouples tTG IgA and IgG levels and allows sepa-
rate ordering. Total IgA was typically ordered with tTG IgA (81%
of the time for individual patients), but 51% of time endocrinology
providers stopped ordering the total IgA if the first IgA result for the
patient was normal.

Endocrinologists screen patients with Type 1 Diabetes (T1D)
for CD every 1-3 years, based on varied guidelines. Based on discus-
sion with our immunology colleagues, they acknowledge the possi-
bility of IgA deficiency developing at any time. Thus, we recommend
that our endocrinology colleagues consistently order both the tTG
IgA and total IgA to screen for CD. However, we acknowledge that
IgA deficiency is relatively rare (~5% of patients with CD), and
that one could question the cost/benefit if screening serologies are
ordered yearly instead of every 3 years, as acknowledged in the 2005
NASPGHAN Guidelines (4). Of the 745 total IgA tests ordered by
GI, 12/745 (1.6%) had a true IgA deficiency (IgA < 20). Of these,
3/12 (25%) were deemed inappropriate or non-compliant with guide-
lines (ie, should have ordered a follow up IgG test, or should not have
ordered the repeat IgA test due to a known IgA deficiency).

The positivity rate of tTG IgA for GI was 5.1%, consistent
with previous prevalence studies showing a 4% rate (5). The rate for
tTG IgA > 10x was 1.1%, suggesting limited opportunities for use
of the nonbiopsy criteria. Recognizing that different assays have dif-
ferent upper limits of normal, it is important to note that our assay
is an immunoassay with fluorescence detection (EliA Celikely IgA,
Fisher Scientific).

Endocrinology positivity rates were 5.5%, similar to GI and
with previous studies showing 5%—-8% (range 3%—16%) prevalence
of CD in TID (6).

The positivity rate for PCPs was 4.4%, higher than previous
studies showing a 1% rate for PCPs (7), thus suggesting that PCPs
are ordering the tests with greater specificity and awareness of symp-
toms than in the past.

The tTG IgG was rarely ordered by GI providers, which is
appropriate, as the test is to be used in cases of IgA deficiency.
Unfortunately, we did not have the underlying data to confirm that
these tests were ordered appropriately in cases of IgA deficiency.
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TABLE 3. Ordering pattern and rationale of EMA and celiac
genetics

EMA Celiac genetics
No. tests 23 20
No. times serologies > 10x normal 32 32

Ordered/recommended by GI 70% (16/23) 85% (17/20)
94% (15/16) 94% (16/17)

30% (7/23) 15% (3/20)

By GI with celiac expertise
Non-GI

Rationale, %

European criteria/nonbiopsy preference 13 15
Serologies/biopsy confusion 44 35
Already on gluten-free diet 4 20
Rule out 0 15
Initial screen/trending 26 0

Mistake 0 15
Unclear 13 0

EMA = antiendomysial antibody; GI = gastroenterology.

DGP IgA and DGP IgG

Our institution has the DGP IgG and DGP IgA coupled in a single
ordering panel. Previously, this test had been recommended in patients
<2 years of age (2012 ESPGHAN Guidelines) (3). However, emerging
literature has challenged this (8,9), and ESPGHAN 2020 Guidelines no
longer recommend it (2). This test was not commonly ordered in our
institution, but when ordered, the bulk were by non-GI providers, one
specific GI provider, and were ordered in patients > 2 years of age. The
positive rate of these tests was higher than the tTG IgA, at 6.7% and 11%
for the DGP IgA and IgG, respectively. Of four patients found to have
CD in whom tTG IgA levels were normal, the DGP IgA and IgG levels
diagnosed one of these cases (0.7%), suggesting that small number of
cases can be missed by excluding the DGP IgA/IgG from screening.

EMA IgA

The EMA is recommended as a part of the nonbiopsy
approach, on a second specimen sample. We noted under-utilization
of this test by almost all providers (including GI), except for one
provider with celiac expertise who ordered this test both for the
nonbiopsy approach and to help clarify the diagnosis in challenging
clinical scenarios. When the data were shared with our GI physicians
internally, reasons for the lack of use included either lack of aware-
ness with the guidelines or the patient already being on a gluten-free
diet. Some PCPs used this test for screening and monitoring pur-
poses, which is not its intended use.

Celiac Genetics

CD genetic testing was previously recommended with the non-
biopsy approach in 2012 ESPGHAN Guidelines (3). The Guidelines
also discussed the benefit in screening high-risk family members
(with the negative test being helpful) but acknowledged the potential
high cost (3). The test was not ordered commonly at our institution,
but when it was ordered by providers focused on CD, it was ordered
accurately. When PCPs ordered the test, it was always done in error,
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as chart review demonstrated their intent was to order CD serologies.
Note that the 2020 ESPGHAN Guidelines no longer include genetic
testing as a part of the nonbiopsy approach (2).

CONCLUSION

Our study shows that at a single tertiary medical center, tTG
levels are used by all provider types as the initial screening test for
CD. However, we found overuse of the DGP by one provider, incon-
sistent ordering of total IgA by endocrinologists, under-use of EMA,
CD genetics, and the nonbiopsy approach among GI providers, and
occasional accidental ordering of celiac genetic testing by PCPs.

Strengths of the project include the size of samples analyzed,
the breadth of the institution which includes all subspecialists and
100 PCPs, and the evaluation of the rationale behind the ordering of
tests. No prior reports document ordering of CD serologies by pro-
vider type across disciplines.

Limitations of the project include utilizing a single center, col-
lecting only 1 year of data, and the generalizability to other institu-
tions that may have different ordering panels, lack of expertise in CD,
and a lack of an electronic medical record.

Planned interventions include targeted education for specific
providers/groups and electronic medical record-based solutions to
improve lab stewardship. The goal of these interventions is to improve
compliance with guidelines and best practices, which could lead to
more accurate diagnoses, reduced costs for patients, and increased
use of the nonbiopsy approach. Clearer guidelines are also needed
from societies regarding testing for total IgA levels and its frequency
in screening of CD, especially in patients with T1D.
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