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CASE DESCRIPTION

A 49-year-old woman presented to the emer-
gency department complaining of nausea, vomit-
ing, and epigastric pain for 3 days. The initial
workup was consistent with acute pancreatitis
(with increased serum amylase and lipase), for
which she was treated with fluids, morphine, and
supportive care. Past medical history was marked
by gastroesophageal reflux disease and hyperten-
sion. She also admitted to heavy alcohol consump-
tion. Her hemoglobin on admission was 8.7 g/dL
(reference, 11.5–15.5 g/dL), which dropped to 6.3
g/dL during her stay, and she was transfused with
2 units of packed red blood cells. Review of the
peripheral blood smear revealed mild hypochro-
mia and microcytosis, but was otherwise unre-
markable. The mean corpuscular volume was 73 fl
(reference, 80–96 fl). The ferritin concentration
was 5 ng/mL (reference, 10–150 ng/mL).
The patient had been seen 2 years earlier for a

routine visit, at which time her hemoglobin was
11.0 g/dL. An upper gastrointestinal endoscopy
was performed 2 weeks after her discharge from
the emergency department to rule out a potential
source of bleeding. It revealed diffuse erythema
and granularity in the stomach and a reduction of
duodenal folds. Biopsies of the stomach revealed
chronic inflammation consistent with inactive gas-

tritis. Staining for Helicobacter pylori was negative.
Biopsies of the duodenum revealed patchy areas
of villus blunting with crypt hyperplasia and in-
creased intraepithelial lymphocytes (Fig. 1). Celiac
disease (CD) serology was requested, and the
results were negative for IgA anti–tissue transglu-
taminase (TTG)2 but positive for IgG anti–deami-
dated gliadin peptide (DGP) at a concentration of
99 U/mL (reference, <10 U/mL). The total IgA mea-
sured <6mg/dL (reference, 70–400mg/dL). The pa-
tient’s anemia was attributed to iron deficiency due
to CD, and a gluten-free diet was recommended.

DISCUSSION

CD is a gastrointestinal disorder associated with
the ingestion of wheat and other grains. T cells
recognize peptides derived from gliadin, a type of
gluten protein in grains, and trigger an inflamma-
tory response (1). Presentation of the peptides re-
quires certain major histocompatibility complex
haplotypes and is enhanced by the deamidation of
glutamine residues. Traditionally, CD was a rela-
tively rare and extremely severe disorder seen
primarily in young children, with abdominal disten-
sion, diarrhea, malabsorption, and failure to thrive.
However, it is more common today and should be
considered when evaluating patients of all ages
presenting with a variety of symptoms. Although
gastrointestinal discomfort and diarrhea are typi-
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cal complaints, CD should also be ruled out in pa-
tients with otherwise unexplained signs and
symptoms related to malabsorption, including, as
in this patient, iron deficiency anemia.
The test most frequently used to diagnose CD is

IgA antibody to TTG, the enzyme responsible for
deamidating the glutamine residues. In addition to
this autoantibody, patients also develop IgA anti-
bodies to the deamidated gliadin peptide itself.
Both are sensitive and specific markers of CD. IgA
antibody is the focus of testing, as it is the primary
immunoglobulin involved in mucosal immunity.
But, as is the case in most mucosal immune re-
sponses, IgG antibodies also appear. Although the
exact role for IgG antibodies in the diagnosis and
management of CD is unclear, it is the only way to
serologically confirm the likelihood of CD in pa-
tients with selective IgA deficiency.

Selective IgA deficiency may be the most com-
mon immunodeficiency disorder, with an overall
prevalence around 0.2%. The pathogenesis is
unknown but appears to involve a defect in the
differentiation of IgA-expressing B cells into IgA-
producing plasma cells. Most people with selective
IgA deficiency are asymptomatic, but approxi-
mately one-third may develop recurrent respira-
tory or gastrointestinal infections. Interestingly, a
significant percentage, perhaps as high as 25%,
also develop a variety of autoimmune disorders,
including CD (2). Probably because they share pre-
disposingmajor histocompatibility complex haplo-
types, the prevalence of CD in patients with
selective IgA deficiency (and vice versa) is much
higher than in the general population. In the case
described, characteristic histopathological find-
ings were present on duodenal biopsy but, be-

Fig. 1. Duodenal biopsy of the patient showing marked blunting (loss of the normal fingerlike appear-
ance) of the intestinal villi and crypt hyperplasia (increased cellularity at the base of the epithelium).
The insert highlights the presence of intraepithelial lymphocytes (arrows).
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cause they are not specific for CD, serology was
requested. The pretest probability was high in this
patient but, if she had been screened for CD earlier
without knowledge of the biopsy findings and only
IgA anti-TTG had been performed, the diagnosis
may have been missed.
The four most recently published guidelines for

CD testing (3–6) recommend using IgA anti-TTG as
the primary test (Table 1), but they also recognize
the need for additional testing to identify patients
with IgA deficiency. All of the guidelines indicate
that some additional testing is necessary if the IgA
anti-TTG result is negative. Because it is likely the
majority of the results in any laboratory will be neg-
ative, it makes sense to do the additional testing at
the same time. The choice is between doing a total
IgA or IgG antibody test (or both).
The European Society for Pediatric Gastroenter-

ology, Hepatology, and Nutrition recommends
testing IgA anti-TTG and total IgA in all samples
submitted for serology testing, although adding
IgG anti-DGP is considered an acceptable alterna-
tive to total IgA measurement. The World Gastro-
enterology Organization endorses using both IgA
anti-TTG and IgG anti-DGP and does not consider
measuring total IgA necessary. Both the American
College of Gastroenterology and the North Ameri-
can Society for Pediatric Gastroenterology, Hepa-

tology, and Nutrition recommend IgA anti-TTG as
the initial single test. The American College of Gas-
troenterology advises that total IgA should be con-
sidered when IgA anti-TTG is negative, but only in
patients with a high pretest probability. The North
American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition suggests that laborato-
ries measure total IgA or “other CD-specific anti-
bodies” (presumably of the IgG type) in all cases
when the IgA anti-TTG result is negative.

Measuring total IgA concentrations in all sam-
ples submitted for CD antibody testing adds ex-
pense and, although some multiplex platforms
include a total IgA measurement, this approach
probably means using a different instrument. One
group tried to demonstrate that measuring IgA
anti-TTG alone was sufficient because the level of
measurable antibody in patients with levels below
the cutoff was able to identify negative patients
with probable selective IgA deficiency (7). But it is
not clear that this approach to avoiding the need
to measure total IgA has been adopted by many
laboratories.
In terms of using IgG antibody as the diagnostic

test for CD in patients with IgA deficiency, labora-
toriesmust decide whether to test for IgG antibod-
ies against TTG, DGP, or both. Both are generally

Table 1. Recommendations for testing to diagnose CD.

Organization ESPGHANa WGOb ACGc NASPGHANd

Year published 2012 2013 2013 2016
Initial serology
recommendation

IgA anti-TTG plus total
IgA or IgG anti-DGP

IgA anti-TTG and IgG
anti-DGP IgA anti-TTG IgA anti-TTG

Additional serology
recommendation

Consider “further
diagnostic testing” if
IgA deficiency is
present

None (diagnosis
excluded if both
are negative)

Total IgA if IgA anti-
TTG is negative and
there is high
pretest probability;
IgG anti-TTG or IgG
anti-DGP if IgA
deficiency is
present

Total IgA or “other
CD-specific
antibody” if IgA anti-
TTG is negative

a ESPGHAN, European Society for Pediatric Gastroenterology, Hepatology, and Nutrition. Data obtained from Husby et al. (3).
b WGO, World Gastroenterology Organization. Data obtained from Rubio-Tapia et al. (4).
c ACG, American College of Gastroenterology. Data obtained from Bai et al. (5).
d NASPGHAN, North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition. Data obtained from Hill et al. (6).
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believed to be as specific as IgA anti-TTG, but not as
sensitive, complicating their use as the primary
test (8). However, many of the published studies
comparing IgA and IgG testing did not specifically
target patients with selective IgA deficiency, and it
is possible that the sensitivity of IgG tests is higher
in such patients because IgG-producing plasma
cells are more plentiful in their small intestines.
Indeed, studies of IgG antibodies focusing on pa-
tients with selective IgA deficiency have been
found to be generally reliable, but, except for the
World Gastroenterology Organization recommen-
dation, there is no clear consensus favoring the
use of one or the other. Assay performance may
also vary, depending on the commercial source (9).
Finally, somemanufacturershavedevelopedcom-

bined assays detecting both IgA and IgG antibodies
against TTG, DGP, or both. This approachwould pro-
vide a single-test screen for the diagnosis of CD, but
reportsof theseassayshavenot includedsubstantial
numbers of IgA-deficient patients (10).
Our laboratory continues to use a conservative

approach to CD diagnosis, testing for both IgA anti-
TTG and IgG anti-DGP, as well as measuring total
IgA in all samples submitted. In this patient, the
pattern of these results clearly indicated that CD
was responsible for the duodenal biopsy findings.
Also, this approach helps confirm the presence of
selective IgA deficiency, which may be important
for future care of the patient (such as consider-
ations for transfusion requirements). But it is fair to
say that no studies have specifically evaluated
whether one of the approaches recommended by
the consensus reports is better than another.

SUMMARY

Duodenal biopsy in a patient with iron deficiency
anemia showed histopathological findings consis-
tent with CD. Serology confirmed the diagnosis,

but only because IgG anti-DGP was tested in addi-
tion to IgA anti-TTG, the most commonly used CD
marker. Selective IgA deficiency was confirmed by
finding an undetectable total IgA. Because CD and
selective IgA deficiency share predisposing major
histocompatibility complex haplotypes, screening
for CD should include either total IgA measure-
ment or testing for either IgG anti-TTG or IgG anti-
DGP in addition to IgA anti-TTG.

TAKEAWAYS

• Although classic CD presents with ab-
dominal pain, diarrhea, and, in infants,
failure to thrive, signs and symptoms
related to malabsorption, such as iron
deficiency anemia and osteoporosis,
should prompt providers to consider
the diagnosis.

• The definition of selective IgA defi-
ciency is blood concentrations <7
mg/dL, with normal IgM and IgG levels,
in people >4 years of age.

• Although patients with selective IgA de-
ficiency may be asymptomatic, they
may also present with recurrent respi-
ratory and gastrointestinal infections,
as well as a variety of autoimmune dis-
orders.

• The prevalence of selective IgA defi-
ciency varies among populations but
shares a genetic susceptibility with CD.

• Laboratories should consider measur-
ing total IgA or IgG antibody against
either TTG or DGP in specimens that
are negative for IgA anti-TTG antibody
testing.
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