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Celiac Disease:
Hard to Handle

Yvette Leung, MD, CCFP, FRCPC;Alaa Rostom, MD, MSc(Epi), FRCPC; and Paul Beck, PhD

Celiac disease (CD) is a disorder character-
ized by chronic small intestinal inflamma-

tion in response to gluten found in wheat, rye
and barley. Epidemiological studies from the
last decade have shown that CD is much more
common than previously thought and that a
large number of patients with CD will not have
GI symptoms. The classic features on small
bowel biopsy includes villous atrophy and crypt
hyperplasia. There is clinical and histological
improvement following a gluten-free diet and
clinical and histological relapse when gluten is
reintroduced.

What is the epidemiology?

Given the highly variable presentation of CD,
the true prevalence is probably still unknown.
Prevalence rates vary depending on the criteria
used to defined CD (i.e., serology with or with-
out histological changes on biopsy). CD shows
a geographical variation with the highest preva-
lence in Western Europe and in countries where
Europeans have migrated, such as North
America and Australia. The prevalence of CD is
approximately 1%.1,2

What is the clinical
presentation?

The clinical presentation of CD is highly vari-
able. In infants and children, it can manifest as:
• failure to thrive,
• GI symptoms of vomiting,
• abdominal pain,
• bloating or diarrhea and/or
• features of anemia.
In adults, it can present with the classic symptoms
of malabsorption (diarrhea and weight loss),
or more commonly, as atypical CD (Table 1).
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Table 1

Features of atypical celiac disease (CD) and
complications

• Iron deficiency anemia
• Osteoporosis
• Elevated liver transaminases
• Arthralgia
• Polyneuropathy
• Ataxia
• Epilepsy
• Infertility
• Anxiety
• Depression
• Non-Hodgkins lymphoma
• Squamous cell carcinoma of the oropharynx
and esophagus

• Adenocarcinoma of the small intestine
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Often, these atypical features may be the only
clues that CD is present. The term “atypical
CD” is misleading as the majority of adults have
few, if any, GI symptoms and are diagnosed on
the basis of a non-GI presentations, such as iron
deficiency or osteoporosis. Furthermore, indi-
viduals can have “silent disease” with no symp-
toms except for histologic changes of CD.

What are the associated
conditions of CD?

CD is associated with several other disorders,
including dermatitis herpetiformis, other
autoimmune disorders and IgA deficiency
(Table 2). CD is also more common in individ-
uals with Down syndrome.3

Are there any
complications?

Patients with CD are at higher risk for non-
Hodgkin lymphoma (NHL), both intestinal and
extraintestinal, compared to the general popu-
lation. Other malignancies are described in
Table 1.

What is the
pathophysiology?

Gluten is a protein derived from wheat, barley
and rye. The specific peptide sequences that
can trigger the immune response are variable.
One of the most studied is a 33-amino acid pep-
tide.4 This peptide passes through the barrier of
the small intestine mucosa intact and interacts
with antigen-presenting cells resulting in
immune activation. Almost all (95% to 99%)
individuals with CD express the major histocom-
patibility complex HLA-DQ2 or HLA-DQ8.

What is the pathology?

The Marsh system is used to grade the histolog-
ical damage of CD. Marsh I is the earliest lesion
and is defined by an increase the number of
intraepithelial lymphocytes. Marsh II is charac-
terized by hyperplasia of the crypts, while Marsh
III is the classic villous atrophy with crypt
hyperplasia and Marsh IV is a severe disease
with a complete flattening of the mucosa. This is
a major change in how we view CD, since it has
only been in the last 20 years or so that these dif-
ferent grades of CD have been recognized. Prior
to that, only Marsh III or IV was characterized as
CD. There has been a lag in the introduction of
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Table 2

Associated conditions of CD

• Dermatitis herpetiformis
• Type 1 diabetes mellitus
• Autoimmune thyroid disease
• Addison’s disease
• Sjogren’s syndrome
• Microscopic colitis
• Rheumatoid arthritis
• Down syndrome
• IgA nephropathy

Dr. Rostom is an Associate Professor of Medicine, Division
of Gastroenterology, Department of Medicine, University of
Calgary, Calgary, Alberta.

Dr. Beck is an Associate Professor of Medicine, Division of
Gastroenterology, Department of Medicine, University of
Calgary, Calgary, Alberta.
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the grading system and (even 10 years ago) it
was not uncommon that those with Marsh I and
II CD were not diagnosed as CD by pathologists.

How is the diagnosis
made?

The first step in the diagnosis of CD is to con-
sider the possibility that the patient may actual-
ly have the disease. In patients suspected of
having CD, IgA tissue transglutaminase anti-
body (tTGA) or IgA antiendomysial antibody
(EMA) are recommended as the first test for
CD.5 Both EMA and tTGA have a sensitivity of
> 90% and a specificity of > 95% (defined in
Marsh III patient populations).6 However, the
sensitivity of these tests is reduced (in some
cases it falls below 60%) in milder histological
grades of CD (i.e., Marsh I and II, which can
make up 10% to 30% of all celiac patients).
Since these antibodies are of the IgA class and
IgA deficiency is found in 3% to 5% of patients
with CD, an IgA measurement can reduce the
risk of false-negative tTGA or EMA.6 These
tests normalize following the introduction of a
gluten-free diet. A time lag for these tests to
normalize is variable.

Duodenal biopsy

Duodenal biopsy examination remains the gold
standard for establishing the diagnosis of CD
and should be performed in all patients with a
positive serologic test. Furthermore, negative
celiac serology should not preclude duodenal
biopsy examinations in those that are suspected
of having CD. Patients who have a positive
serologic test, but who have not undergone
upper endoscopy, should be instructed to

continue normal gluten consumption prior to
the biopsy. If the patient has already started on
a gluten-free diet then gluten should be reintro-
duced for two to four weeks prior to biopsy. A
repeat biopsy is not necessary after diagnosis in
patients who are improved on a gluten-free diet.

Who should be tested?

Individuals with GI symptom, such as chron-
ic diarrhea and weight loss, should be tested.
As well, given that CD is a multisystemic dis-
ease, FPs should consider CD in patients who
otherwise have unexplained elevated transam-
inases, iron deficiency, infertility, Down syn-
drome or who have conditions associated with

Celiac Disease
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The highest prevalence
of CD is in Western

Europe and in countries
where Europeans have
migrated, such as North
America and Australia.

Table 3

Possible etiologies for non-improvement or
relapse of CD

• Gluten ingestion
• Bacterial overgrowth
• Lactose intolerance
• Microscopic colitis
• Irritable bowel syndrome
• Inflammatory bowel disease
• Pancreatic insufficiency
• Refractory sprue
• Ulcerative jejunoileitis
• Lymphoma
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CD. First-degree relatives of patients with CD
should also be screened.

What is the treatment?

A gluten-free diet excluding wheat, rye and bar-
ley should be adhered to for life. Since many
foods contain hidden gluten, a consultation with
a dietitian is recommended. Oats are safe to
ingest but commercial products may be con-
taminated with gluten.7 Most patients will see
some improvement in their clinical symptoms
within six weeks of initiating a gluten-free diet.
The most common causes for lack of improve-
ment or relapse are described in Table 3.

Nutritional deficiencies, such as calcium and
iron should be identified and treated. A gluten-
free diet has been shown to quickly reverse GI
symptoms and helps to avoid long-term compli-
cations, including enteropathy-associated T-cell
lymphoma.8
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Take-home message

• CD is a common condition

• A large number of patients with CD will
present with atypical features or may have
“silent disease”

• Tissue transglutaminase antibody and
antiendomysial antibody serological testing
can be falsely negative in the setting of IgA
deficiency or milder histological grades
(Marsh grade I and II) of CD

• Consider testing patients with atypical
features or conditions associated with CD

• Treatment is life-long adherence to a
gluten-free diet
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CD is associated
with several other

disorders, including
dermatitis herpetiformis,
other autoimmune
disorders and IgA
deficiency.


