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A young woman with fatigue
22-YEAR-OLD WOMAN presents to the
clinic for evaluation of fatigue. She has

not felt well for the past few years. Her current
symptoms include generalized fatigue and
diarrhea, characterized as two to three semi-
formed, nonbloody bowel movements each
day and occasional episodes of watery diar-
rhea. Her bowel movements are usually pre-
cipitated by meals. She consumes a regular
diet and has not recognized any intolerance to
any particular foods. She denies having any
abdominal pain, nausea, vomiting, recent
travel, joint pain, rash, or change in the tex-
ture of her hair. She has been seen by several
internists in her hometown, who have not
provided her with a specific diagnosis.

Her medical history is significant for ane-
mia, anxiety, and depression. Menarche
occurred at age 16. Her menstrual cycle has
been regular, with bleeding noted to be only
modest. Her medications include oral contra-
ceptive pills. She has not had previous surg-
eries.

On examination, she appears well. She is
afebrile, weighs 128 lbs, and is 63 inches tall.
The physical examination is normal, includ-
ing a rectal examination and fecal occult
blood testing.

Routine laboratory tests are performed.
Results:
• White blood cell count 3.88 × 109/L (nor-

mal 4.0–11)
• Hemoglobin 10.4 g/dL (normal 12–16)
• Hematocrit 34% (normal 37%–47%)
• Mean corpuscular volume 80.2 fL (nor-

mal 80–100)
• Mean corpuscular hemoglobin 24.5 pG

(normal 27–34)
• Platelet count 365 x 109/L (normal

150–400)
• Sodium 141 mmol/L (normal 132–148)
• Potassium 4.2 mmol/L (normal 3.5–5.0)

• Chloride 107 mmol/L (normal 98–110)
• Alanine aminotransferase 22 U/L (nor-

mal 0–45)
• Glucose 66 mg/dL (normal 65–100)
• Blood urea nitrogen 6 mg/dL (normal

8–25)
• Creatinine 0.6 mg/dL (normal 0.7–1.4)
• Thyroid-stimulating hormone 2.860

mIU/L (normal 0.4–5.5)
• Red blood cell folate 539 ng/mL (normal

257–800)
• Vitamin B12 321 pg/mL (normal 221–700)
• Iron/total iron-binding capacity 21/445

µg/dL (normal 30–140, 210–415)
• Ferritin 5 ng/mL (normal 9–150).

■ DIFFERENTIAL DIAGNOSIS

1 Which of the following is the most likely
cause of her diarrhea?

❑ Thyroid disease
❑ Functional bowel disease
❑ Gluten-sensitive enteropathy

(celiac disease)

Given her constellation of symptoms (fatigue,
neuropsychiatric changes, iron deficiency
anemia, and diarrhea), celiac disease is the
most likely diagnosis. Hyperthyroidism can
cause diarrhea, but this is unlikely since her
thyroid tests are normal. Functional bowel
disease is a diagnosis of exclusion and usually
has a more chronic, fluctuating course.

■ CELIAC DISEASE HAS VARIOUS
PRESENTATIONS

Celiac disease has various presentations and
therefore has been classified into several
types1,2:

Classic disease is dominated by symptoms
of malabsorption. The diagnosis is established
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by serologic testing, findings of villous atrophy
on biopsy, and improvement of symptoms on a
gluten-free diet. However, the presentation of
celiac disease has changed, and now atypical
presentations are more common in adults (see
below). The reason for the change in presen-
tation is not known, but some have hypothe-
sized that it is related to an increase in breast-
feeding and the later introduction of cereals
into infants’ diets.

Celiac disease with atypical symptoms is
characterized by extraintestinal manifesta-
tions with few or no gastrointestinal (GI)
symptoms. Patients may present with iron-
deficiency anemia; osteoporosis or vitamin D
deficiency; arthritis; neurologic symptoms
such as ataxia, headaches, or depression or
anxiety; myocarditis; infertility; or elevated
aminotransferase levels. As in classic celiac
disease, the diagnosis is established with sero-
logic testing, findings of villous atrophy on
biopsy, and improvement of symptoms on a
gluten-free diet.

Latent disease includes cases in patients
with positive serologic tests but no villous
atrophy on biopsy. These patients have no
symptoms but may develop symptoms or his-
tologic changes later.

Silent disease refers to cases in patients
who have no symptoms but have a positive
serologic test and villous atrophy on biopsy.
These cases are usually detected via screening
of people at high risk, ie, relatives of patients
with celiac disease.

It is important that clinicians be aware of
the various symptoms and presentations of
celiac disease in order to make the diagnosis.

■ CONFIRMING CELIAC DISEASE

2 Which of the following is used to test for
celiac disease?

❑ Immunoglobulin G (IgG) and
immunoglobulin A (IgA) antigliadin
antibody testing

❑ IgA antiendomysial antibody and IgA
antitransglutaminase antibody testing

❑ HLA DQ2/DQ8 testing

The sensitivity of antigliadin antibody testing is
only about 70% to 85%, and its specificity is
about 70% to 90%. Better serologic tests are

those for IgA antiendomysial and antitransglut-
aminase antibodies, which have sensitivities
greater than 90% and specificities greater than
95%.3 HLA DQ2/DQ8 testing has a high sensi-
tivity (> 90%–95%), but because about 30% of
the general population also carry these markers,
the specificity of this test is not ideal. This test
is best used for its negative predictive value—ie,
to rule out the diagnosis of celiac disease.

Of note: 1% to 2% of patients with celiac
disease have a deficiency of IgA.4 Therefore, if
the clinical suspicion for celiac disease is high
but the IgA antibody tests are negative or
equivocal, IgG antitransglutaminase and IgG
antiendomysial antibody tests can help estab-
lish the diagnosis. HLA testing in this situa-
tion can also help rule out the diagnosis.

■ CONFIRMING CELIAC DISEASE—
CONTINUED

3 What test should be performed next in this
patient?

❑ Upper GI series with small-bowel follow-
through

❑ Esophagogastroduodenoscopy
with biopsies

❑ Small-bowel barium study
❑ Video capsule endoscopy

Today, the presumptive diagnosis of celiac dis-
ease requires positive serologic testing and
biopsy results. Esophagogastroduodenoscopy
with biopsies should be ordered. Upper GI
series and barium studies do not provide a tis-
sue diagnosis. Barium studies and other radio-
logic tests can be considered if a patient does
not have the expected response to a strict
gluten-free diet or if one suspects complica-
tions of celiac disease, such as GI lymphoma.

Video capsule endoscopy is an emerging
tool for diagnosing celiac disease, as suggested in
several trials.5 Some findings seen on video cap-
sule endoscopy in patients with celiac disease
include mosaicism, nodularity, visible vessels,
and loss of mucosal folds. However, the role of
this test continues to be investigated, and biop-
sy is still required to confirm the diagnosis.

A definitive diagnosis is confirmed when
symptoms resolve with a gluten-free diet, and
repeat biopsies (3–9 months after dietary
changes) show histologic improvement,
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although the need for repeat biopsy is contro-
versial. A hallmark histologic finding is vil-
lous atrophy (FIGURE 1). However, villous atro-
phy may be patchy, and it is recommended
that multiple biopsy specimens be taken from
the duodenal mucosa to increase the diagnos-
tic yield.

■ WHO SHOULD BE TESTED
FOR CELIAC DISEASE?

The reported prevalence of symptomatic celi-
ac disease is about 1 in 1,000 live births in
populations of northern European ancestry,
ranging from 1 in 250 (in Sweden) to 1 in

4,000 (in Denmark).6 The prevalence appears
to be higher in women than in men.7

In a large US study, the prevalence of celi-
ac disease was 1 in 22 in first-degree relatives
of celiac patients, 1 in 39 in second-degree rel-
atives, 1 in 56 in patients with either GI
symptoms or a condition associated with celi-
ac disease, and 1 in 133 in groups not at risk.8
Another study found that the prevalence of
antiendomysial antibodies in US blood
donors was as high as 1 in 2,502.

Given that patients with celiac disease
may not present with classic symptoms, it has
been suggested that the following groups of
patients be tested for it1:
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Small-bowel biopsy findings:
Normal

FIGURE 1. A low-power view (top left) and high-power view (top right) of the normal
villous architecture of the small intestine. The high-power view shows the enterocytes and
interspersed goblet cells (arrows). Bottom left, a sample from a patient with celiac disease
shows severe villous blunting in this low-power view. Bottom right, a higher-power view
shows loss of columnar epithelial shape, mucin depletion, and an increased nuclear-to-
cytoplasmic ratio within the epithelial layer. Within the normal epithelial layer, there is an
increased ratio of lymphocytes to epithelial cells. The normal ratio of lymphocytes to
epithelial cells is 1 to 5-10. In this specimen the ratio is approximately 3 to 5 lymphocytes
to 5 epithelial cells. The lamina propria also shows an increased number of plasma cells.
This constellation of microscopic findings is characteristic of gluten-sensitive enteropathy.

Celiac disease
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• Patients with GI symptoms such as chron-
ic diarrhea, malabsorption, weight loss, or
abdominal symptoms

• Patients without diarrhea but with other
unexplained signs or symptoms that could
be due to celiac disease, such as iron-defi-
ciency anemia, elevated aminotransferase
levels, short stature, delayed puberty, or
infertility

• Symptomatic patients at high risk for celiac
disease. Risk factors include type 1 diabetes
or other autoimmune endocrinopathies,
first- and second-degree relatives of people
with celiac disease, and patients with
Turner, Down, or Williams syndromes.
Screening of the general population is not

recommended, even in populations at high
risk (eg, white people of northern European
ancestry).

■ WHAT CAN CELIAC PATIENTS EAT?

4 Patients with celiac disease should avoid
eating which of the following?

❑ Wheat
❑ Barley
❑ Rye
❑ Oats

Patients with celiac disease should follow a
gluten-free diet and should initially eliminate
all of these substances.

Some recent studies have suggested that
pure oat powder can be tolerated without dis-
ease recurrence, although the long-term safety
of oat consumption in patients with celiac dis-
ease is uncertain.9 It may be reasonable for
patients to reintroduce oats when the disease
is under control, especially since uncontami-
nated oats can be obtained from reliable retail
or wholesale stores. The definitive diagnosis of
celiac disease requires clinical suspicion, sero-
logic tests, biopsy, and documented clinical
and histologic improvement after a gluten-free
diet is started.

All patients with celiac disease should
receive dietary counseling and referral to a
nutritionist who is experienced in the treat-
ment of this disease. Because of the significant
lifestyle and dietary changes involved in treat-
ing this disease, many patients may also bene-
fit from participating in a celiac support group.

■ COMPLICATIONS OF CELIAC DISEASE

5 What are the complications of untreated
celiac disease?

❑ Anemia
❑ Osteoporosis
❑ Intestinal lymphoma
❑ Infertility
❑ Neuropsychiatric symptoms
❑ Rash

All of the above are complications of untreat-
ed celiac disease and are often clinical features
at presentation. Patients with celiac disease
should be tested for anemia and nutritional
deficiencies, including iron, folate, calcium,
and vitamin D deficiency.

All patients should also undergo dual-
energy x-ray absorptiometric scanning. Bone
loss is thought to be related to vitamin D defi-
ciency and secondary hyperparathyroidism,
and may be partially reversed with a gluten-
free diet.

Celiac disease is associated with hypo-
splenism, so pneumococcal vaccination should
be considered. Celiac disease is also frequently
associated with the rash of dermatitis herpeti-
formis, and diagnosis of this rash should prompt
an evaluation for celiac disease.

Other associated conditions include
Down syndrome, selective IgA deficiency,
and other autoimmune diseases such as type
1 diabetes, thyroid disease, and liver dis-
ease.

■ WHAT HAPPENED TO OUR PATIENT?

Our patient tested positive for antiendomysial
and antitransglutaminase antibodies and
underwent small-bowel biopsy, which con-
firmed the diagnosis of celiac disease. She was
started on a gluten-free diet, and within 2
weeks she noted an improvement in her symp-
toms of fatigue, GI upset, mood disorders, and
difficulty with concentration. She met with a
nutritionist who specializes in celiac disease
and joined a celiac support group.

However, about 2 months later, her
symptoms recurred. She again met with her
nutritionist, who confirmed that she was
adhering to a gluten-free and lactose-free
diet. Even so, when she was tested again for
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antitransglu-taminase antibodies, the titer
was elevated. Stool cultures were obtained
and were negative. She was started on a
course of prednisone, and her symptoms
resolved.

■ WHAT IF PATIENTS
DO NOT RESPOND TO TREATMENT?

The most common cause of recurrent symp-
toms or nonresponse to treatment is noncom-
pliance with the gluten-free diet or inadver-
tent ingestion of gluten. Patients who do not
respond to treatment or who have a period of
response but then relapse should be referred
back to a nutritionist who specializes in celiac
disease.

If a patient continues to have symptoms
despite strict adherence to a gluten-free diet,
other disorders should be considered, such as
concomitant lactose intolerance, small-bowel
bacterial overgrowth, pancreatic insufficiency,
or irritable bowel syndrome. If these condi-
tions are ruled out, patients can be considered
for treatment with prednisone or other
immunosuppressive agents. Patients with
refractory symptoms are at higher risk of more
severe complications of celiac disease, such as
intestinal lymphoma, intestinal strictures, and
collagenous colitis.

■ TAKE-HOME POINTS

• Celiac disease classically presents with
symptoms of malabsorption, but nonclas-
sic presentations are much more com-
mon.

• Celiac disease should be tested for in
patients with or without symptoms of mal-
absorption and other associated signs or
symptoms including unexplained iron-
deficiency anemia, infertility, short stature,
delayed puberty, or elevated transaminases.
Testing should be considered for sympto-
matic patients with type 1 diabetes or other
autoimmune endocrinopathies, first- and
second-degree relatives of patients with
known disease, and those with certain
chromosomal abnormalities.

• Heightened physician awareness is impor-
tant in the diagnosis of celiac disease.

• Diagnosis depends on serologic testing,
biopsy, and clinical improvement on a
gluten-free diet.

• Treatment should consist of education
about the disease, consultation with a
nutritionist experienced in celiac disease,
and lifelong adherence to a gluten-free
diet. Referral to a celiac support group
should be considered.

• Long-term follow-up should include
heightened vigilance and awareness of
the complications of celiac disease such
as osteoporosis, vitamin D deficiency
and other nutritional deficiencies,
increased risk of malignancy, association
with low birth-weight infants and
preterm labor, and occurrence of auto-
immune disorders. ■
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