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CME Objective: To review current evidence for the prevention, diagnosis, and
treatment of celiac disease.

The information contained herein should never be used as a substitute for clinical
judgment.

© 2011 American College of Physicians

Downloaded From: http://annals.org/ by a University of California San Diego User  on 01/21/2015



The risk for celiac disease is be-
tween 5% to 10% in newborn chil-
dren of parents with the disease
and 10% to 20% of siblings. Breast-
feeding and delaying the introduc-
tion of gluten into the diet of the
immunologically immature infant
gut might prevent or delay gluten
sensitization (6, 7). Population-
based studies have shown an in-
crease in celiac disease autoimmu-
nity in infants ingesting gluten
during the first 3 months, and 

decreased rates when gluten is re-
moved from infant diets (8).
Whether the lifetime risk for celiac
disease is reduced or merely delayed
by reduced gluten ingestion in 
infancy is unknown. Current rec-
ommendations are to begin intro-
ducing gluten into the diet of a 
genetically susceptible infant at 4 to
6 months of age while the mother
continues to breastfeed (9), but on-
going studies will hopefully deter-
mine the optimum practice.
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Celiac disease, also known as gluten-sensitive enteropathy (as well as two
older and less preferred terms, nontropical sprue and celiac sprue) is a
multisystem disorder estimated to affect approximately 1% of Americans

(1). It results from an inappropriate T-cell–mediated immune response to ingested
gluten that causes inflammatory injury to the small intestine in genetically predis-
posed persons. Damage to the proximal small intestinal mucosa results in the
malabsorption of nutrients. The average age of diagnosis is in the fifth decade of
life but only an estimated 10% to 15% of persons with celiac disease in the United
States have been diagnosed (2). The prevalence of celiac disease in the United
States seems to have increased 4- to 5-fold over the past 3 to 4 decades (3). Dis-
ease manifestations are protean, and gastrointestinal symptoms are not always
present. Virtually every body system can be affected, with dermatologic, hemato-
logic, neurologic, musculoskeletal, endocrine, reproductive, and digestive systems
most commonly involved. Moreover, celiac disease is associated with a variety of
autoimmune conditions whose clinical course may be affected by the diagnosis
and treatment of celiac disease. Although patients respond well to treatment with
a gluten-free diet, unrecognized or untreated celiac disease is associated with both
increased mortality (3, 4) and risk for intestinal lymphoma (5).

Prevention

Screening
[11] and Turner [12] syndromes) are
also candidates for screening (Box:
Symptoms and Conditions That
Should Prompt Consideration of
Celiac Disease). Individual patients
should be tested only if the patient
is willing to undergo endoscopy
with intestinal biopsies if necessary
for disease confirmation and embark
upon treatment with a gluten-free
diet. The role of widespread popula-
tion screening remains controversial.

Patients with certain autoimmune
disorders seem to be at increased risk
for celiac disease. Three to seven per-
cent of children and adults with pri-
mary biliary cirrhosis or autoimmune
hepatitis have concomitant celiac 
disease (13), which may contribute to
gastrointestinal symptoms, including

Which patients should be screened?
Screening is recommended when a
first-degree family member or other
close relative has biopsy-confirmed
celiac disease. Inherited HLA-DQ2
and/or HLA-DQ8 genes are neces-
sary but not sufficient for celiac dis-
ease to develop. The absence of
HLA-DQ2 and HLA-DQ8 has a
high negative predictive value for di-
agnosing celiac disease (10), which
is useful in selecting family members
who require additional screening
and prevention strategies. Individu-
als with autoimmune diseases shar-
ing these HLA susceptibility genes
with celiac disease (e.g., type 1 dia-
betes mellitus and autoimmune thy-
roid and hepatobiliary disorders)
and conditions known to be associ-
ated with celiac disease (e.g., Down

Downloaded From: http://annals.org/ by a University of California San Diego User  on 01/21/2015



© 2011 American College of PhysiciansITC5-3In the ClinicAnnals of Internal Medicine3 May 2011

diarrhea, lactose intolerance, bloating,
weight loss, and steatorrhea.

Screening for celiac disease should
be considered in patients with type 1
diabetes mellitus, particularly those
with gastrointestinal symptoms or
frequent hypoglycemic episodes, 
although the benefit of screening 
diabetic patients without such symp-
toms is unclear. Three to seven per-
cent of patients with type 1 diabetes
mellitus have subclinical celiac dis-
ease, and this may also contribute to
poor glycemic control and failure to
thrive (14). Treatment may reduce
risk for osteoporosis or cancer later
in life, and some studies suggest an
improvement in glycemic control.

Two to five percent of patients with
autoimmune hypo- or hyperthy-
roidism have celiac disease, and ad-
herence to a gluten-free diet may
help manage the endocrinopathy.
Celiac disease prevalence is increased
in many other autoimmune diseases,
including the Sjögren syndrome, mi-
croscopic colitis, and other forms of
inflammatory bowel disease and var-
ious connective tissue disorders.

How should screening be done?
Serum IgA antibodies to tissue
transglutaminase (tTG), a ubiquitous
enzyme also called transglutaminase
2 (TG2), are increased in most cases
of active celiac disease, and testing
for these antibodies is the recom-
mended screening procedure in older
children and adults (15). One excep-
tion is that patients with IgA defi-
ciency should be screened with an
IgG test if available (see Diagnosis).

A recent meta-analysis reported that the anti-
tTG IgA serum antibody marker had high sen-
sitivity (89%) and very high specificity (98%)
for celiac disease in patients with abdominal
symptoms (16). A related antibody, antien-
domysial IgA antibody, detecting the same
tTG protein as tTG antibodies by immunoflu-
orescence assay, was reported to have a simi-
lar sensitivity (90%) and specificity (99%) (16).

Antibodies to gliadin were previously
used to screen for celiac disease but
are no longer recommended in

adults because of the low sensitivities
and specificities of both antibodies
to gliadin IgA and IgG (15). Re-
cently available tests for IgG and
IgA antibodies to deamidated
gliadin peptide were initially report-
ed to match the performance of
anti-tTG/antiendomysial IgA anti-
body tests in some studies, and were
even believed to increase the diag-
nostic sensitivity and specificity for
celiac disease (17). However, a recent
meta-analysis indicates that deami-
dated gliadin peptide is less sensitive
than tTG IgA (18).

The recommended screening test
for relatives of patients with celiac
disease is polymerase chain reaction
testing of a blood sample or a
cheek swab for HLA DQ2 or
HLA DQ8 (Box: HLA DQ2 and
HLA DQ8 Testing).

Persons who are positive for either
HLA DQ2 or HLA DQ8 should
then have serum tTG IgA screen-
ing. tTG IgA testing in genetically
at-risk children should begin after 
2 years of age and following at least
1 year of a wheat-containing diet or
with suggestive signs or symptoms.
Previous guidelines recommended
testing children with a family histo-
ry with tTG IgA every 3 years;
however, this is now considered un-
necessary unless they have HLA
DQ2 or DQ8 genes. Because celiac
disease can develop at virtually any
time—with an average age of diag-
nosis in the fifth decade of life—
identifying family members who are
actually at risk for celiac disease by

Symptoms and Conditions That
Should Prompt Consideration of
Celiac Disease
First- and second-degree relatives with

celiac disease
Gastrointestinal symptoms

• Irritable bowel syndrome–like 
symptoms

• Heartburn
• Dyspepsia
• Diarrhea
• Altered bowel habits
• Bloating
• Lactose intolerance

Extraintestinal presentations
• Dermatitis herpetiformis
• Iron deficiency
• Folate deficiency
• Osteopenic bone disease
• Chronic fatigue
• Neuropsychiatric manifestations
• Short stature
• Infertility
• Recurrent fetal loss
• Low birthweight

Autoimmune endocrine disorders
• Type 1 diabetes mellitus
• Autoimmune thyroid disease
• Autoimmune adrenal disease

Autoimmune connective tissue disorders
• The Sjögren syndrome
• Rheumatoid arthritis
• Systemic lupus erythematosus

Hepatobiliary conditions
• Primary sclerosing cholangitis
• Primary biliary cirrhosis
• Autoimmune cholangitis
• Elevated transaminase levels

Other inflammatory luminal
gastrointestinal disorders
• Lymphocytic gastritis
• Microscopic colitis
• Inflammatory bowel disease

Miscellaneous conditions
• IgA deficiency
• IgA nephropathy
• The Down syndrome
• The Turner syndrome

HLA DQ2 and HLA DQ8 Testing
How to test:

• Polymerase chain reaction of RNA extracted from cells in a cheek swab or blood sample
Whom to test:

• Close relatives of patients with confirmed celiac disease who want to know if they are
at risk

• Patients on a gluten-free diet who are candidates to undergo a gluten challenge to
confirm possible celiac disease; only genetically susceptible patients at risk for celiac
disease should be challenged

• Equivocal histologic and serologic findings in which a negative test result would make
celiac disease highly unlikely

How often to test:
• Once in a lifetime
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Diagnosis
commonly encountered. Steator-
rhea is relatively uncommon, but
approximately half of celiac patients
have lactose intolerance at the time
of presentation. Maldigestion of
sugars may cause postprandial
bloating, flatulence, and diarrhea.

Although not advised with typical 
irritable bowel syndrome (IBS), pa-
tients with diarrhea-predominant IBS
or mixed-type IBS should have sero-
logic testing for celiac disease (19). 

A recent systematic review and meta-
analysis of 14 studies found that the likeli-
hood of biopsy-proven celiac disease in
patients meeting criteria for IBS was in-
creased more than 4-fold compared with
non-IBS controls (20). Whether such find-
ings truly reflect an increased association
between these 2 clinical entities remains a
matter of debate.

Iron deficiency is common in celiac
disease and is often seen in newly di-
agnosed patients. When patients re-
ferred for upper endoscopy as part of
the investigation of iron deficiency
anemia are examined for celiac dis-
ease by duodenal biopsies, 6% to
10% will have celiac disease even in
the absence of other signs and 

What signs and symptoms should
lead clinicians to consider a
diagnosis of celiac disease?
Celiac disease may affect multiple
organ systems and may have protean
manifestations. More commonly rec-
ognized gastrointestinal symptoms
include diarrhea (occurring in ap-
proximately 50% of patients), altered
bowel habits, flatus, dyspepsia, heart-
burn, and weight loss. Less readily
recognized manifestations may 
include headaches, depression, pares-
thesia, joint symptoms, rashes, fa-
tigue, miscarriages, and many others.
Except for the dermatitis herpeti-
formis rash, celiac disease is usually
not associated with specific physical
signs, and physical examination may
not yield specific findings. Patients
with severe forms of celiac disease
may have nonspecific findings, al-
though only a small subset of pa-
tients currently has such severe man-
ifestations at the time of diagnosis
(Box: Physical Findings in Patients
With Severe Celiac Disease).

Diarrhea is a common presenting
symptom of the more “classical”
form of celiac disease, although
“atypical” forms are now more

Screening... Serologic testing for celiac disease should be considered in relatives of
persons with proven celiac disease and in those with such conditions as type 1 dia-
betes mellitus, autoimmune thyroid disease, autoimmune hepatobiliary diseases, and
a number of other autoimmune diseases. Screening persons with the Down or Turn-
er syndrome has also been recommended. In these patients, tTG IgA should be used
to screen adults and older children, unless there is IgA deficiency, in which IgG test-
ing should be used if available. All persons with a positive tTG antibody screening
test should undergo definitive diagnostic testing. Close relatives of patients with
celiac disease should first have polymerase chain reaction testing for HLA DQ2 or
HLA DQ8 to identify those at risk and the need for serum testing. As celiac disease
may not manifest until later in life, repeated serum tTG IgA testing may be required,
as initial negative test results do not preclude the possibility of future development.
The optimal frequency of subsequent testing has not been determined.

CLINICAL BOTTOM LINE

Physical Findings in Patients With
Severe Celiac Disease
Muscle wasting
Loss of adipose tissue
Pallor of anemia
Bruising
Edema (due to hypoproteinemia)
Stomatitis
Aphthoid ulceration of the oral mucosa
Cheilosis
Vertebral fractures and limb girdle

weakness and pain (osteoporosis or
osteomalacia)

Postural hypotension from dehydration
Tetany (Trousseau or Chvostek signs)
Finger clubbing
Protuberant abdomen (more common in

children; rare in adults)
Short stature
Dental enamel defects

in patients with an autoimmune
disorder at increased risk (e.g., pri-
mary biliary cirrhosis, type 1 dia-
betes, autoimmune hepatitis, or thy-
roid disease) when endoscopy is
being done for another reason.

using HLA DQ testing is recom-
mended to prevent unnecessary
tTG IgA testing in those with vir-
tually no risk. In addition to sero-
logic testing, duodenal biopsies
should be considered for screening
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symptoms (21). Celiac disease
should be considered in menstruat-
ing women as well as in individuals
younger than 50 years with unex-
plained iron deficiency, especially if
they are resistant to oral iron supple-
mentation. Patients older than 50
years with unexplained iron deficien-
cy anemia should be referred for gas-
trointestinal testing, including upper
endoscopy and duodenal biopsies.

Celiac disease can result in vitamin
D and calcium malabsorption, and
patients with unexplained metabol-
ic bone disease or severe osteopo-
rosis should be assessed for celiac 
disease, even in the absence of gas-
trointestinal symptoms. This ap-
plies especially to osteomalacia or
reduced bone density at a young
age, or males who develop osteo-
porosis. A gluten-free diet corrects
bone loss in patients with mild dis-
ease and provides significant ame-
lioration in patients with severe
malabsorption. Diminished bone
density is associated with increased
risk for fractures in patients with
celiac disease (22). A gluten-free
diet reduces the risk for fractures.

An evaluation for celiac disease
starting with serologic tests should
be considered in women and men
with unexplained infertility and
women with recurrent spontaneous
abortion. The mechanism of these
problems may be abnormal hormone
levels, general malnutrition, or other
autoimmune disorders (23). Preg-
nancy in women with untreated 
celiac disease may result in small-
for-gestational age babies and in-
trauterine growth restriction (23-25).
Treating celiac disease seems to im-
prove fertility in men and women
and pregnancy outcomes (23, 26), al-
though systematic follow-up studies
have not been done.

Axonal neuropathy and cerebellar
ataxia are among the more common
extraintestinal symptoms associated
with celiac disease (27) and have
been associated with elevated levels

of antigliadin antibodies, even when
pathologic mucosal characteristics
are lacking. Migraine headaches, de-
pression, behavioral disorders,
autism, and other neurologic or psy-
chiatric conditions have been report-
ed, but there is no proof that celiac
disease is causal in most of these
conditions (28). As some patients
have been reported to respond to a
gluten-free diet, serologic assessment
for celiac disease should be consid-
ered in idiopathic peripheral neurop-
athy or cerebellar ataxia.

What is the significance of
dermatitis herpetiformis in patients
with suspected celiac disease?
Dermatitis herpetiformis is an 
uncommon but characteristic
papulovesicular rash affecting the ex-
tensor surfaces of the elbows, knees,
and trunk; the rash is intensely pru-
ritic (Figure 1). Although intestinal
biopsies of patients with this disor-
der are indistinguishable from those
with celiac disease (29), typical
symptoms of malabsorption are of-
ten absent when the skin disease is
present. Dermatitis herpetiformis is
an immunologic response to intes-
tinal gluten sensitivity, but the rela-
tionship is frequently not recognized,
and treatment of the dermatologic
problem alone is often pursued with
suppressive therapy, such as dapsone.
As a result, the underlying cause of
the rash is not addressed, leaving the
potential for other symptoms to de-
velop later as well as the malignant
consequences of untreated intestinal
inflammation (30). Dermatitis her-
petiformis should prompt a derma-
tologic consultation to obtain skin
biopsies of perilesional areas for his-
tologic and immunofluorescence
staining. Granular IgA deposits at
the dermal–epidermal junction of af-
fected skin are characteristic. When
skin biopsy confirms the diagnosis,
intestinal biopsies are not needed.
Dermatitis herpetiformis is the result
of intestinal gluten sensitivity (as op-
posed to a direct dermal response),
and despite Web sites and other re-
sources instructing patients with

Figure 1. Dermatitis herpetiformis. This dis-
order is an intensely pruritic papulovesicular
rash affecting extensor surfaces, such as the
shoulders (top), elbows, knees, back, and but-
tocks (bottom). Although all patients with 
dermatitis herpetiformis have the intestinal 
lesions of celiac disease, few have gastro -
intestinal symptoms. Immunofluorescent 
detection of IgA deposits at the dermal–
epidermal junction in a perilesional biopsy of a
fresh skin lesion is sufficient for diagnosis and
precludes the need for intestinal biopsies.
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celiac disease and dermatitis herpeti-
forms to avoid lotions and other top-
ically applied products containing
gluten, only ingested gluten will
cause problems. A lifelong gluten-
free diet is recommended, even in
patients whose dermatologic disease
has responded to dapsone or sulfa-
pyridine (31).

What other diagnoses should
clinicians consider?
Many conditions can be confused
with celiac disease. These include
such common disorders as intoler-
ance to lactose and other carbohy-
drates, functional gastrointestinal
disorders, idiopathic inflammatory
disorders of the intestine (inflamma-
tory bowel diseases), other food pro-
tein–mediated conditions (hypersen-
sitivity, protein enteropathies), and
malabsorptive disorders (Box: Con-
ditions or Disorders to Consider).

What blood tests should be sent
to evaluate a patient with
suspected celiac disease?
Serum anti-tTG IgA should be
measured to assess clinically sus-
pected celiac disease and to deter-
mine which patients should have
intestinal biopsy (15, 32). Measure-
ments of other antibodies are not
routinely recommended for diagno-
sis, although anti–deamidated
gliadin peptide testing is now more
widely available. As with screening,
if the results of anti-tTG or en-
domysial antibody or anti–deami-
dated gliadin peptide antibody tests
are positive, or if results are nega-
tive when clinical suspicion is high,
intestinal biopsies should be ob-
tained. Although the absence of
HLA DQ2 or DQ8 makes celiac
disease highly unlikely (with a neg-
ative predictive value of 100%),
adding this test to either TTG IgA
or endomysial IgA antibody meas-
urement does not change test per-
formance, underscoring that HLA
testing does not play a role in diag-
nosing celiac disease (33).

Anti-tTG IgA testing is not helpful
in evaluating possible celiac disease

in patients with IgA deficiency. Se-
lective IgA deficiency affects 1 in
500 to 700 persons in the general
population and is found in about
2% to 5% of celiac patients, which
may cause false-negative results on
serologic testing. In addition, celiac
disease is more common in patients
with selective IgA deficiency (34).
An IgG-based serologic test (e.g.,
anti–deamidated gliadin peptide
IgG, anti-tTG IgG, and AGA
IgG), and if not already assessed,
measurement of the total IgA level,
should be obtained if the tTG IgA
values are in the low-normal range
or are negative. tTG IgG antibodies
are usually positive in IgA-deficient
patients with celiac disease (35). If
results of IgA or IgG tests are posi-
tive, an endoscopy with biopsies
should be done. Other blood testing
in suspected cases of celiac disease
should look for disease complica-
tions, including vitamin and miner-
al deficiencies, anemia, electrolyte
imbalances, elevated transaminases,
and coagulopathies.

Wheat allergy skin testing cannot
be used to diagnose celiac disease.
Celiac disease is not an IgE-
mediated allergic condition, and
wheat allergy is very different from
celiac disease; therefore, wheat al-
lergy tests are not relevant.

What is the role of endoscopy in
the evaluation of a patient with
possible celiac disease?
Endoscopy is used primarily to 
confirm the diagnosis by obtaining
biopsies of the proximal small intes-
tine in patients with positive serolog-
ic test results or there is high clinical
suspicion of celiac disease in the 
absence of positive serologic test re-
sults. A pattern visible on endoscopic
examination, including scalloping or
notching of mucosal folds, is quite
specific for the disease (Figure 2)
and suggests the diagnosis to the
trained endoscopist (36). However,
endoscopic changes have low sensi-
tivity and biopsies should be ob-
tained in their absence (37). 

Conditions or Disorders to Consider
in the Diagnosis of Celiac Disease
The irritable bowel syndrome
Inflammatory bowel diseases
Microscopic colitis
Lactose intolerance
Other carbohydrate intolerances
Eosinophilic gastroenteritis
Food protein–induced enteropathies
Small intestinal bacterial overgrowth
Giardia infection
Pancreatic insufficiency
Intestinal lymphoma
IgA deficiency
Common variable immunodeficiency
Autoimmune enteropathy
Note: Some of these conditions can

coexist with or complicate celiac
disease.

Figure 2. Endoscopic appearance of celiac
disease. Such features include scalloping or
notching of the folds, as shown. Fissuring or
cracking of the flat intervening mucosa 
between the folds can also be seen. These 
endoscopic features are helpful for targeting
biopsy sites, but their absence does not 
rule out the diagnosis; as such, intestinal
biopsies should be obtained during upper
endoscopy for evaluation of potential 
celiac disease.
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Small intestinal biopsies show vary-
ing degrees of villous blunting and
lymphocytic and plasma cell infil-
trates (Figure 3). Although not
pathonomic for celiac disease, these
findings are highly predictive of a
response to a gluten-free diet. Biop-
sies must be carefully evaluated to
help differentiate celiac from other
conditions, such as peptic duodeni-
tis, the effects of nonsteroidal anti-
inflammatory drugs, tropical sprue,
radiation damage, recent chemo -
therapy, graft-versus-host disease,
chronic ischemia, severe giardiasis,
Crohn disease, common variable
immunodeficiency, and autoim-
mune and other enteropathies (38).
A pathologist with expertise in gas-
trointestinal diseases should ideally
examine the biopsy slides, especially
if the diagnosis is uncertain.

How can a patient already on a
gluten-free diet be diagnosed?
An empirical trial of a gluten-free
diet without a biopsy-established
diagnosis of celiac disease is not
recommended because a beneficial
response may be seen in other dis-
orders. Many dietary components
in addition to gluten are typically
eliminated in a gluten-free diet,
which also provides symptom relief
in such functional gastrointestinal
disorders as IBS, gastroesophageal
reflux disease, and functional dys-
pepsia. In one study, the positive
predictive value of a beneficial re-
sponse resulting from celiac disease
was only 36% (39). Differentiating
between celiac disease and other
disorders that may respond to a
gluten-free diet is important to help
determine whether life-long dietary
changes are required and because of
the implications for long-term
management and risk assessment of
relatives if celiac disease is present.

Many patients initiate a gluten-free
diet before appropriate diagnostic
testing. In such cases, the effect of
gluten withdrawal on the accuracy
of diagnostic serologic testing or
biopsies depends on the duration of

the gluten-free diet, the degree to
which gluten has been avoided, and
the severity of the underlying dis-
ease. For example, up to 2 months
of a partially gluten-free diet is un-
likely to affect the findings of an in-
testinal biopsy or a sensitive tTG
assay in a patient with a severe mal-
absorptive presentation. The histo-
logic abnormalities often take
months and even years to return to
normal on a gluten-free diet. It is
therefore reasonable to obtain sero-
logic studies for celiac disease at the
first visit, even if the patient reports
a gluten-free diet. If tTG IgA is el-
evated, an intestinal biopsy should
be obtained; if it is not (and lack of
elevation is not attributable to IgA
deficiency), further diagnostic test-
ing may be deferred until gluten has
been reintroduced into the diet for a
sufficient duration to reproduce the
serologic abnormality and the char-
acteristic intestinal damage.

Initial HLA DQ2/DQ8 testing is
now recommended, and a gluten
challenge should be performed only
in persons genetically susceptible to
celiac disease. Because a severe reac-
tion to a gluten challenge may occur
in some patients, a gradual increase
in gluten may be advised. Patients
should be challenged for 3 to 4
weeks with enough gluten to pro-
duce symptoms (an average of 3 to 4
slices of whole wheat bread per day).
If symptoms do not recur, develop-
ment of antibodies may be used to
guide the timing of intestinal biopsy,
although data are insufficient and
there are no specific guidelines re-
garding the use of antibody testing
in such cases. If there are no clinical
symptoms or characteristic serology
(anti-tTG or antiendomysial anti-
body) with the initial gluten chal-
lenge, it should be continued for at
least 3 to 6 months and intestinal
biopsies should be obtained. Patients
who have followed a gluten-free diet
for prolonged periods may take sev-
eral years to relapse after gluten is
reintroduced.

Figure 3. Histologic appearance of celiac
disease. Characteristic features of the intes-
tinal mucosa in celiac disease include in-
flammation and varying degrees of villous
atrophy. Inflammation comprises lympho-
cytes, plasma cells, macrophages, and other
chronic inflammatory cells in the lamina
propria. It also includes intraepithelial lym-
phocytes, which are more prominent toward
the tips of the villi. The biopsy depicted here
shows partial villous atrophy with charac-
teristic inflammatory changes.
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It is not clear how to manage pa-
tients who improve on a gluten-free
diet but are not genetically suscepti-
ble to celiac disease or those who
have HLA susceptibility genes but
do not develop antibodies or intes-
tinal lesions after gluten challenge.
A growing population is “gluten-
sensitive,” meaning that they im-
prove on a gluten-free diet. This
group encompasses persons with
celiac disease (both diagnosed and
undiagnosed) and an unknown
number with so-called “gluten-
sensitivity” without celiac disease.
Gluten sensitivity is ill-defined 

because currently there are no crite-
ria to define this disorder. To what
degree gluten-sensitive persons who
do not have celiac disease should
adhere to a gluten-free diet is also
not known. It is common practice to
advise gluten-sensitive adults with-
out the HLA genes that predispose
to celiac disease to remain on a
gluten-free diet to an extent suffi-
cient to control symptoms and
maintain good health; otherwise
their diets may be unnecessarily re-
stricted. Further studies are needed
to guide medical practice for this
emerging clinical entity.

Diagnosis... Celiac disease should be considered in a wide variety of clinical 
presentations that may manifest from malabsorption, including gastrointestinal
and nongastrointestinal syndromes, such as endocrine and bone diseases. Celiac
disease may mimic common conditions, such as IBS and dyspepsia. Dermatitis
herpetiformis, while characteristic, is rare. Celiac disease is diagnosed by the pres-
ence of tTG antibodies in the serum; characteristic histologic findings on intestin-
al biopsies; and observing the expected clinical, serologic, and in some cases 
histologic response to a gluten-free diet (40).

CLINICAL BOTTOM LINE

Indications for Admission to
Hospital

• Acutely ill patients needing rehy-
dration and/or parenteral nutri-
tional support

• Presence of tetany, frank dehy -
dration, severe electrolyte disor-
ders, or severe malnutrition

• Weight loss of more than 10% 
of body weight in a short period

• Refractory celiac disease being
transitioned from parenteral nutri-
tion to enteral tube-feeding with
concern for relapse and severe 
diarrhea and malabsorption

Treatment
even small amounts of gluten—as 
little as 50 mg/d—may result in the
return of symptoms in previously
well-controlled cases (41) and may be
associated with histologic changes of
the small bowel, even in the absence
of overt clinical symptoms.

A systematic review provides evidence that
adherence to a gluten-free diet and mu-
cosal healing prevent or ameliorate the
complications of celiac disease (42). The
authors suggest that long-term follow-up
is essential, but they acknowledge that the
evidence is limited. In general, outcome
studies of celiac disease are limited by their
retrospective nature and the inherent diffi-
culty of assessing compliance.

Even though symptoms often re-
solve within days or weeks of the
onset of treatment, damage will 
recur if gluten is reintroduced into
the diet because immunologic intol-
erance to gluten does not go away.
Patients may incorrectly believe that
the absence of noted symptoms
when eating gluten-containing food

When should patients be
hospitalized?
Hospitalization is rarely required
for celiac disease but may be neces-
sary when severe malabsorption has
resulted in fluid or electrolyte ab-
normalities in need of short-term
treatment. Closer monitoring may
also be required in some patients
with severe disease when enteral
feeding is resumed (Box: Indica-
tions for Admission to Hospital).

What is the importance of diet?
A gluten-free diet is the cornerstone
of therapy for celiac disease. Removal
of the antigenic substance responsible
for the abnormal immune response
and enteropathy nearly always revers-
es disease manifestations, including
dermatitis herpetiformis. However,
the diet is complex and has many 
potential pitfalls. Patient motivation
and education are crucial, particularly
because there is no alternative treat-
ment. Noncompliance is common,
especially in adolescents. Ingestion of
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supplementation, should be encour-
aged. Lactose intolerance should
resolve with intestinal recovery re-
sulting from the gluten-free diet;
however, lactase insufficiency is
common in many races worldwide,
and in such cases, low-lactose dairy
products and lactase supplements
are required long-term. Patients
must be instructed not to avoid all
dairy products—many of them, in-
cluding hard cheeses, yogurt, and
other fermented milk products, are
naturally low in lactose.

Celiac disease can lead to malab-
sorption of fat-soluble vitamins (D,
E, A, and K) as well as folic acid
and iron, which are preferentially
absorbed through the proximal
small intestine. Deficiencies of thi-
amin, B6, and B12, may occur but
are less common. Certain minerals,
including magnesium, copper, zinc,
and selenium, can be low depend-
ing on disease severity and dietary
intake. Vitamin and mineral re-
placement is typically recommend-
ed in addition to a gluten-free diet
until the intestine has healed and
previously low levels are replete.

How should patients be monitored?
Although evidence-based guidelines
for follow-up and lifelong manage-
ment are lacking, follow-up within a
few weeks of diagnosis to discuss the
intestinal biopsy results and other
tests is recommended. At that time,
the diagnosis of celiac disease is dis-
cussed along with answering ques-
tions and evaluating disorders that
may complicate the disease, such as
nutritional deficiencies and osteo-
porosis. Ideally, a visit with an expert
dietitian should be scheduled for the
same day or very soon thereafter. As
recommended by the AGA (40), fol-
low-up is necessary to confirm the
diagnosis by an objective response to
a gluten-free diet and to assess di-
etary compliance. Typically, clinical,
laboratory, and serologic responses 
to dietary therapy are sufficient to
gauge the response. Patients should
be evaluated at regular intervals by 
a health care team, including a 

indicates that it can be consumed
without harm. Accordingly, patients
should be actively encouraged to
strictly adhere to the diet to avoid
such complications as bone loss and
increased risk for cancer. The most
recent medical position statement on
the diagnosis and management of
celiac disease published by the
American Gastroenterological Asso-
ciation (AGA) recommends lifelong
adherence to a gluten-free diet as the
treatment of choice for celiac disease
(40). Although dapsone may manage
the dermatitis herpetiformis, it does
not ameliorate intestinal mucosal in-
jury. A gluten-free diet is required.

What specific dietary
recommendations should be made?
Eating gluten-free processed foods
combined with gluten-free flours
that were not vitamin-enriched
probably contributes to nutrition
deficiencies (e.g., in iron, B or D
vitamins, or fiber) that may occur
in patients treated with a gluten-
free diet. Current recommendations
focus on what can be eaten and on
choosing naturally gluten-free
products of high nutritional value
(Box: Nutritional Advice for Pa-
tients With Celiac Disease).

Are vitamin supplements required?
Although vitamin D production by
means of sun exposure may partial-
ly compensate for the lack of vita-
min D absorption, repletion may
not be complete and patients living
in northern latitudes will be partic-
ularly prone to deficiency. Lactose
intolerance is common in celiac
disease, and the resultant avoidance
of milk and other dairy products
further reduces intake of vitamin D
and calcium-containing foods. If
vitamin D levels are low, supple-
mental vitamin D is necessary and
should be monitored to ensure nor-
mal blood levels. Bone density
should also be assessed in newly 
diagnosed patients, especially if 
vitamin D levels are low. Dietary
sources are excellent sources of
bioavailable calcium, and consump-
tion of these, in addition to calcium

Nutritional Advice for Patients
With Celiac Disease
Maintain a gluten-free diet for life
Optimize the nutritional content of

meals and snacks
• Choose naturally gluten-free foods
• Minimize processed or packaged

foods
Focus on what can be eaten rather than

what cannot
Avoid lactose-containing dairy products

(milk, cream, ice cream, fresh cheeses)
for the first few weeks after starting a
gluten-free diet until intestinal
lactase levels are restored

Continue to eat naturally low-lactose
dairy products, such as yogurt, older
cheeses, kiefer

Choose foods rich in bioavailable iron,
especially dark meat, poultry, and fish
(plant sources or oral supplements are
less bioavailable).
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physician and a dietitian. The fre-
quency of the visits is individualized
to the needs of the patient and the
family and should take into account
the complexity of the medical condi-
tion. In general, life-long follow-up
is recommended, although health
care visits may be as infrequent as
those in a normal population for
persons who have returned to nor-
mal health on a gluten-free diet.

Are repeated endoscopies and
biopsies required for follow-up?
Most patients can be followed based
on symptom resolution, improved
laboratory abnormalities, and declin-
ing levels of celiac disease serology.
Antibodies that are initially elevated
are typically measured every 3 to 6
months until they fall into the nor-
mal range, but this practice is not
based on scientific studies. Initially
higher antibody titers generally take
longer to return to normal than low-
er levels. If antibodies remain elevat-
ed or become positive after 6 to 12
months of treatment, repeated en-
doscopy with biopsies should be
considered. Despite normal levels of
antibodies, intestinal healing lags be-
hind serologic response, and histol-
ogy may remain abnormal for years
with persistent inflammation, even if
the diet seems to be strictly gluten-
free (43). This may be due to low
levels of gluten contamination, a per-
sistent immune response independ-
ent of gluten, or other unknown
mechanisms. The clinical conse-
quences of such low-grade inflam-
mation are not known in apparently
healthy, asymptomatic individuals,
and as such, the rationale for repeat-
ed biopsies in such cases is limited.

What are the reasons for failure
to respond to a gluten-free diet?
Although most patients respond rap-
idly to a gluten-free diet, approxi-
mately 5% do not. The primary cause
of failure is continued ingestion of
gluten, whether unintentional or in-
tentional. The first step in evaluating
a patient with so-called nonrespon-
sive celiac disease is to carefully 

review the dietary history, usually in
conjunction with an expert dietitian.

Other reasons for a lack of response
are conditions that complicate or 
coexist with celiac disease, such as
lactose and other carbohydrate intol-
erance; pancreatic insufficiency; mi-
croscopic colitis; and small intestinal
bacterial overgrowth, with or with-
out IgA deficiency. Gastroparesis,
IBS, and other forms of functional
gastrointestinal disorders are com-
mon and may be postinflammatory
in nature. Rarely, patients may have
both celiac disease and IBD. These
possibilities should be evaluated and
addressed by a specialist.

A tertiary referral center reported a 70-fold
increased risk for microscopic colitis in per-
sons with celiac disease compared with the
general popu lation (44), underscoring the
importance of obtaining biopsies from the
colon in patients with persistent diarrhea de-
spite adherence to a gluten-free diet. In most
cases, microscopic colitis was detected after
diagnosis of celiac disease and often re-
quired therapy beyond a gluten-free diet.

Under certain circumstances, it may
also be important to reconsider
whether the diagnosis of celiac dis-
ease is correct. An erroneous diag-
nosis may result from false-positive
serologic results, particularly
antigliadin IgG antibodies. Intes-
tinal specimens also may have been
falsely interpreted. Consultation
with a gastroenterologist expert in
celiac disease should be considered.

The most feared cause of nonre-
sponsive celiac disease is refractory
celiac disease. This disease is de-
fined as persistent or recurrent mal-
absorption symptoms and villous
atrophy despite strict adherence to
a gluten-free diet for 6 to 12
months in the absence of other
causes of nonresponsiveness or the
presence of overt cancer (45). The
complications of refractory celiac
disease include ulcerative jejunitis,
collagenous sprue, and low-grade
and ultimately high-grade T-cell
lymphoma arising from the in-
traepithelial lymphocytes (46).
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In a series of 55 patients being investigated for
nonresponsive celiac disease, almost 50%
had inadvertent gluten contamination. Six of
these patients proved not to have celiac dis-
ease after biopsy review. Other causes of fail-
ure to respond were microscopic colitis, IBS,
pancreatic exocrine insufficiency, and bacter-
ial overgrowth. True refractory celiac disease
made up 18% of this referral group (47).

In a larger, more recent series of patients in-
vestigated for nonresponsive celiac disease
at another tertiary center, more than one
third had inadvertent gluten contamina-
tion. Other common causes of failure to re-
spond were IBS (22%), lactose intolerance
(8%), and microscopic colitis (6%). Only
10% of this referral group had true refrac-
tory celiac disease (48).

When is immunosuppressive
therapy required?
Most patients with refractory celiac
disease require treatment beyond (or
other than) a gluten-free diet. Such
patients should be referred to a 
gastroenterologist for evaluation and
treatment. Various drugs, usually 
beginning with corticosteroids and
then immunomodulators, including
thiopurines (azathioprine, 6-mercap-
topurine), cyclosporin, and other im-
munosuppressive agents, have been
used (49, 50). Steroids are very effec-
tive in improving symptoms but
should be avoided because many 
patients already have poor bone den-
sity. There are no randomized trials
of immunosuppressive agents for
treatment of refractory disease, and
the limited observational studies that
have been done do not always show
a consistent benefit.

Which patients are at risk for
lymphoma?
Patients with refractory celiac disease
are at greatest risk for T-cell lym-
phoma, and such patients, as well as
those who develop new or recurrent
symptoms of malabsorption, abdomi-
nal pain, fever, and weight loss despite
compliance with a gluten-free diet,
require evaluation for potential small
intestinal cancer. The evaluation
should include imaging with barium
radiography and computed tomogra-
phy scanning as well as capsule 

endoscopy. An endoscopic examina-
tion is also required to assess for can-
cer, and multiple biopsies should be
obtained from the duodenum and
more distal small intestine, depending
on the findings of radiologic and 
endoscopic studies. In addition to 
histologic appraisal, evaluation of the
biopsy samples should include im-
munohistochemistry and molecular
diagnostic studies to assess for abnor-
mal lymphoid cells. Molecular genetic
studies for rearrangement of T-cell
genes are used to categorize refractory
celiac disease into type I (without
gene rearrangement) and type II
(with gene rearrangement). Several
retrospective studies indicate that the
5-year mortality rate of patients with
type II refractory celiac disease is ap-
proximately 50% (49, 50), but no
prospective studies have documented
the natural history of persons identi-
fied to have this presumed prelym-
phoma state. Causes of death in pa-
tients with refractory celiac disease
include malnutrition; lymphoma; and
infection, including sepsis.

When lymphoma or prelymphoma is
suspected, bone marrow biopsy and
consultation with a hematologist/
oncologist is indicated. Full-thickness
surgical biopsies of the small intestine
to evaluate for lymphoma may be
needed. Management is complex, and
only small case series are available for
guidance in this rare cancer; parenter-
al nutrition is typically needed. Given
the complexity of care, patients with
refractory celiac disease are often re-
ferred to tertiary centers specializing
in celiac disease.

Is it ever safe to discontinue the
gluten-free diet?
There are few studies to indicate
when, if ever, a gluten-free diet can
be relaxed or discontinued. In fact,
gluten-free diets are often not com-
pletely gluten-free, and what effect
this has on long-term health is un-
known. One study (51) suggests
that some patients start to tolerate
gluten in their diet over time, but
this is not endorsed by other 
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studies or experts in the field. For
example, a retrospective U.S. study
indicates that the mortality of un-
treated celiac disease was increased
4- to 5-fold over control popula-
tions (3). It has been proposed that
mortality in celiac disease is in-
creased if gluten intake is high both
before and after diagnosis (52). An
exception to the need for continued
gluten-free diet is in patients with a
terminal illness in whom troubling
symptoms are not precipitated by
consuming gluten-containing
foods. Recent studies indicating
that elderly patients with unrecog-
nized, untreated celiac disease in
the United States and Scandinavia
do not have worse overall outcomes
than their peers without celiac dis-
ease. These observations suggest
variability in the prognosis and
highlights the limitations of cate-
gorizing celiac disease as one uni-
form disease entity.

When should a nutritionist be
consulted?
Patients with celiac disease should
be referred to a registered dietitian
who has expertise in celiac disease
and the gluten-free diet—not all
dieticians have such expertise. The
gluten-free diet is challenging to
both teach and learn, and very few
doctors, including gastroenterolo-
gists, have the detailed knowledge
of food ingredients, training, or
time to effectively instruct pa-
tients. Important topics for 

dietary counseling include hidden
sources of gluten, ensuring ade-
quate nutrition while eliminating
gluten, focusing on what can be
eaten as opposed to what cannot,
the increased costs of prepared
gluten-free foods, and the impor-
tance of lifelong adherence to a
gluten-free diet. Additional coun-
seling may be required for con-
comitant issues, such as diabetes
mellitus, obesity, hyperlipidemia,
vegetarianism, and food allergies.

When should a gastroenterologist
be consulted?
Patients with serology indicative of
celiac disease should be referred to a
gastroenterologist for esophagogas-
troduodenoscopy with intestinal
biopsies to confirm the diagnosis. A
gastroenterologist should also be
consulted for evaluation of unex-
plained iron deficiency anemia,
chronic diarrhea, malabsorption,
weight loss, and other problems sug-
gesting celiac disease despite nega-
tive results on serology tests; these
might include unexplained osteo-
porosis or infertility. Referral to a
gastroenterologist with expertise in
celiac and other malabsorptive dis-
eases is indicated in patients with
biopsy-proven celiac disease who
have not responded to a gluten-free
diet or if relapse occurs despite con-
tinuation of the gluten-free diet.
Symptoms that may indicate cancer
also warrant involvement of the gas-
troenterologist and other specialists.

Treatment... A lifelong gluten-free diet is the cornerstone of treatment for celiac
disease. An expert dietitian should be involved to teach the patient and family
members about the intricacies of the gluten-free diet and to follow progress. Ini-
tially, other dietary modifications may be necessary, including a low-lactose diet
and nutritional supplements, such as iron, vitamin D, and other vitamins and
minerals. Lack of response to a gluten-free diet should signal the physician and
dietitian to look for intentional or inadvertent gluten ingestion. If not present,
many additional conditions can cause nonresponsiveness, including comorbid
conditions, an incorrect initial diagnosis, and complications of celiac disease. True
refractory celiac disease or lymphoma should also be considered. In many of
these situations, treatments other than a gluten-free diet are necessary and usu-
ally require involvement of a gastroenterologist who specializes in the manage-
ment of nonresponsive celiac disease.

CLINICAL BOTTOM LINE
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The 2006 AGA Position Statement
and a Technical Review on the Di-
agnosis and Management of Celiac
Disease (40, 53) recommend a strict
lifelong adherence to a gluten-free
diet, including patients with der-
matitis herpetiformis. Clinicians
must ensure adequate education,
motivation, and support to achieve
this goal. Consultation with an expe-
rienced dietitian, referral to a support

group, and clinical follow-up for
compliance are recommended. Treat-
ment of nutritional deficiency states
(e.g., iron, folate, vitamin B12) is es-
sential, and bone mineral density
should be measured (40). The North
American Society for Pediatric 
Gastroenterology, Hepatology and
Nutrition published guidelines for
diagnosis and treatment of celiac 
disease in children in 2005 (54).

70%, depending on assessment
method, patient age, and definition
of nonadherence. Patients should be
informed that noncompliance with
a gluten-free diet may be associated
with increased risk for certain types
of cancer and death. Patients should
be told that the absence of symp-
toms (or the ability to tolerate cer-
tain symptoms) resulting from 
nonadherence to a gluten-free diet
does not reduce the health risks for
gluten exposure.

What resources are available?
Celiac disease–related research and
disease awareness among both
health care providers and the gener-
al public has increased dramatically
in the past 10 years. Many books,
Web sites, and patient support
groups offer information on celiac
disease. Unfortunately, not all 
information being conveyed is evi-
dence-based and misinformation is
included in some otherwise-helpful
Websites and books. Physicians
with expertise in celiac disease can
help patients and other less-expert
professional colleagues by recom-
mending appropriate local or na-
tional support. Patients involved in
support groups are generally more
compliant with a gluten-free diet
and may benefit from the interac-
tions with other individuals living
with celiac disease.

The National Institutes of Health
has a Celiac Disease Awareness
Campaign that can be accessed 
online (http://celiac.nih.gov). This

What is the role of patient
education?
Education of patients and their
families is central to the manage-
ment of celiac disease. Patients
should understand the causes of
celiac disease, the medical compli-
cations of insufficiently controlled
disease, the risk for family members
to develop celiac disease, and the
importance of maintaining a strict-
ly gluten-free diet lifelong. A 
dietitian expert in celiac disease
management should help provide
patient education.

Although the theory of gluten avoid-
ance may seem self-evident, living
gluten-free is not simple in a society
where eating outside the home and
consumption of processed foods are
the norm. As a result, compliance
with a gluten-free diet may be diffi-
cult. Specific challenges include meal
planning, eating out, traveling, con-
suming adequate calories, and meet-
ing the needs of growth and develop-
ment in children and teenagers.
Many foods contain derivatives of
wheat, rye, or barley that may cause
damage to the intestine. Some pa-
tients have specific nutritionally relat-
ed needs to address in addition to
celiac disease, including obesity, mul-
tiple nutritional deficiencies, diabetes,
or low bone mass. Other dietary re-
strictions due to religious or personal
beliefs may need to be factored into
the gluten-free diet as well.

Dietary noncompliance has been
estimated to vary between 5% and

Patient
Education

Practice
Improvement
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Celiac Disease

PIER Module
http://pier.acponline.org/physicians/diseases/d631/d631.html
PIER module on celiac disease from the American College of

Physicians. PIER modules provide evidence-based, updated
information on current diagnosis and treatment in an electronic
format designed for rapid access at the point of care.

Patient Information
http://pier.acponline.org/physicians/diseases/d631/d631-pi.html
Patient information material that appears on the following pages for

duplication and distribution to patients.
http://digestive.niddk.nih.gov/ddiseases/pubs/celiac/index.htm
www.celiac.nih.gov/
Information on celiac disease from the National Institute of Diabetes

and Digestive and Kidney Diseases, and learn about its Celiac
Disease Awareness Campaign, which provides news and education
on celiac disease.

www.nlm.nih.gov/medlineplus/celiacdisease.html
Information from MedlinePLUS about celiac disease, including an

interactive tutorial available in both English and Spanish.

Clinical Guidelines
www.bmj.com/content/338/bmj.b1684.long
Guidelines on the recognition and assessment of celiac disease in

children and adults from the British National Institute for Health
and Clinical Excellence in 2009.

www.adaevidencelibrary.com/topic.cfm?cat=3677
Evidence-based nutrition practice guideline for celiac disease from

the American Dietetic Association in 2009.
www.worldgastroenterology.org/assets/.../guidelines/04_celiac_disease.pdf
Practice guideline for celiac disease from the World Gastroenterology

Organization released in 2007.
www.ncbi.nlm.nih.gov/pmc/articles/PMC2842922/?tool=pubmed
Medical position statement on the diagnosis and management of

celiac disease from the AGA Institute in 2006.

Diagnostic Tests and Criteria
www.annals.org/content/147/5/294.full
Algorithm for Managing Nonresponsive Celiac Disease; use for

managing nonresponsive celiac disease.
Hadithi M, von Blomberg BM, Crusius JB, et al. Accuracy of serologic tests

and HLA-DQ typing for diagnosing celiac disease. Ann Intern Med.
2007;147:294-302. [PMID: 17785484].

Data on the accuracy of serologic tests and HLA-DQ typing for
diagnosing celiac disease

Quality-of-Care Guidelines
www.ahrq.gov/downloads/pub/evidence/pdf/celiac/celiac.pdf
Comprehensive systematic review of 5 areas of celiac disease:

prevalence and incidence; diagnostic tests; testing consequences;
associated lymphoma; and tools for promoting and monitoring
adherence to a gluten-free diet, released in 2004.
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Web site, which includes helpful
educational materials and resources,
lists professional and voluntary 

organizations that are devoted to
celiac disease awareness and pro-
vides examples of a gluten-free diet.
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THINGS YOU SHOULD
KNOW ABOUT CELIAC
DISEASE

What is celiac disease?
• A digestive disease that hinders how the body

absorbs nutrients from food.
• When people with celiac disease eat foods or use

products containing gluten, an abnormal immune
reaction is triggered that damages the lining of the
small intestine.

• Gluten is a protein in wheat, rye, and barley, and is
commonly found in bread, pasta, and breakfast
cereals.

• People with celiac disease can become malnourished
despite a nutritious diet if damage to the small
intestines is extensive.

What are the symptoms?
• Digestive symptoms, including diarrhea, consti-

pation, vomiting, stomach bloating, pain, and
irritability are more common in infants and children.

• Adults may experience bone or joint pain, tiredness,
depression or anxiety, numbness in the hands and
feet, seizures, canker sores inside the mouth, and an
itchy rash.

• Long-term complications include intestinal cancer;
liver disease; and malnutrition, which may lead to
osteoporosis, anemia, and miscarriage.

• The longer a person goes undiagnosed and
untreated, the greater the risk for long-term
complications.

How is it diagnosed?
• If celiac disease is suspected, your doctor will check

if your blood has higher-than-normal levels of
certain autoantibodies. Be aware that if you stop
eating foods with gluten before this test, the results
may be negative even if you have the disease.

• The doctor may order a biopsy of the small intestine
to check for damage. For this test, a long, thin tube
called an endoscope is passed through your mouth
and stomach into the small intestine.

• The doctor may order a skin test if you have a rash.
Dermatitis herpetiformis, an itchy, blistering rash

usually found on the elbows, knees, and buttocks,
occurs in up to 25% of people with celiac disease.

• Celiac disease may go unrecognized if the symptoms
are nonspecific or similar to other diseases, such as
irritable bowel syndrome. As awareness of celiac
disease improves, diagnosis rates are increasing.

How is celiac disease treated?
• The only treatment is a lifelong gluten-free diet.
• Following this diet stops symptoms in most people,

heals intestinal damage, and prevents further
damage.

• People who do not improve on the gluten-free diet
may be consuming small amounts of gluten without
knowing it.

• Gluten is used in some medications and as an
additive in products, such as lipstick and Play
Dough®. Reading product labels is important.

• A dietitian can help you create a gluten-free diet
plan. Gluten-free bread, pasta, and other products
are increasingly available in grocery stores.

• In rare cases, intestinal injury continues despite the
gluten-free diet. In patients with this condition,
called refractory celiac disease, the intestines are so
severely damaged that they cannot heal. Nutrients
may need to be provided through a vein into the
bloodstream.

For More Information

http://digestive.niddk.nih.gov/ddiseases/pubs/celiac_ez/
http://digestive.niddk.nih.gov/spanish/pubs/celiac_ez/index.htm
“What I need to know about Celiac Disease,” a handout available

in English and Spanish from the National Institute of Diabetes
and Digestive and Kidney Diseases.

www.gastro.org/patient-center/brochure_Celiac.pdf
“Understanding Celiac Disease,” a handout from the AGA.
www.gluten.net/downloads/print/Diningflat.pdf
Tips for staying gluten-free while dining out, from the Gluten

Intolerance Group.
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Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP, accessed at 
http://www.acponline.org/products_services/mksap/15/?pr31). Go to www.annals.org/intheclinic/ 

to complete the quiz and earn up to 1.5 CME credits, or to purchase the complete MKSAP program.

1. A 25-year-old man is evaluated after
being turned down as a blood donor
because of abnormal liver chemistry
tests. The patient is healthy, takes no
medications, does not smoke, and drinks
alcohol socially. His parents and siblings
are alive and healthy; his maternal
grandfather developed type 2 diabetes
mellitus at age 75 years. The review of
systems is normal. 

On physical examination, vital signs and
body mass index are normal. Laboratory
studies show the following: hemoglobin,
11.9 g/dL (119 g/L); mean corpuscular
volume, 76 fL; cholesterol (total), 155
mg/dL (4.01 mmol/L); LDL cholesterol, 
85 mg/dL (2.2 mmol/L); HDL cholesterol,
33 mg/dL (0.85 mmol/L); bilirubin (total),
0.5 mg/dL (8.55 µmol/L); aspartate
aminotransferase, 25 U/L; alanine
aminotransferase, 58 U/L; alkaline
phosphatase, 110 U/L. Serologic tests for
hepatitis virus infection are normal.

Which of the following is the most
appropriate diagnostic test for this
patient?

A. Antitissue transglutaminase antibody
B. α

1
-Antitrypsin concentration

C. Blood alcohol level
D. Liver biopsy

2. A 35-year-old woman is evaluated for a
6-month history of fatigue. She reports
no abdominal pain or diarrhea. The
patient has a history of unexplained
osteopenia and hypothyroidism due to
Hashimoto disease; the hypothyroidism is
treated with levothyroxine. Her dosage
has steadily increased over the past 2
years to her current level of 0.3 mg/d
without normalization of her serum
thyroid hormone levels; she takes the
levothyroxine on awakening. Other
medications include a daily calcium
tablet and multivitamin, both taken at
noon. She is adherent to her medical
program. 

On physical examination, blood pressure
is 126/90 mm Hg, pulse rate is 60/min,
respiration rate is 14/min, and body mass
index (BMI) is 24.5; weight is 59.1 kg
(130 lb). Neck examination reveals a
small firm goiter. Laboratory studies
show the following: hemoglobin, 
11.0 g/dL (110 g/L); mean corpuscular
volume, 75 fL; albumin, 3.7 g/dL (37 g/L);
thyroid-stimulating hormone, 13.6 µU/mL
(13.6 mU/L); thyroxine (T

4
), free , 

1.0 ng/dL (12.9 pmol/L).

Which of the following is the most
appropriate next step in management?

A. Add liothyronine
B. Change to a different brand of

levothyroxine
C. Move the calcium tablet and vitamin

dosing to bedtime
D. Screen for celiac disease

3. A 53-year-old woman has a 6-month
history of increasing diarrhea without
bleeding or a sense of urgency. She has 3
or 4 bowel movements daily compared
with her previous pattern of 2 or 3 bowel
movements each day. The patient has lost
2.7 kg (6 lb) during this time. Medical
history is significant for hypothyroidism,
managed with thyroid replacement
therapy. The patient is postmenopausal
and has had no abnormal vaginal
bleeding. She has maintained a lifelong
milk-free diet. Physical examination is
normal. BMI is 21. 

Laboratory studies show the following:
hemoglobin, 9.8 g/dL (98 g/L) (was 13.5
g/dL [135 g/L] 1 year ago); leukocyte
count, 6500/µL (6.5 × 109/L); platelet
count, 250,000/µL (250 × 109/L); mean
corpuscular volume, 85 fL; red cell
distribution width, 19 (normal:
11.5–14.5) ; serum ferritin, 10 ng/mL 
(10 mg/L); serum albumin, 4.5 g/dL 
(45 g/L); liver chemistry studies, normal;
serum thyroid-stimulating hormone,
normal; serum antitissue, negative;
transglutaminase antibody, negative;

stool cultures, no growth of pathogens;
stool examination for ova and parasites,
negative; stool assay for Clostridium
difficile toxin, negative. 

Upper gastrointestinal series with small-
bowel follow-through is normal.
Colonoscopy with random biopsies is also
normal.

Which of the following diagnostic studies
should be scheduled next?

A. Serum antiendomysial antibody assay
B. Serum calcitonin measurement
C. Upper endoscopy with small bowel

biopsies
D. Serum gastrin measurement
E. Capsule endoscopy

4. A 42-year-old woman is evaluated during
a routine examination. She has been
married and monogamous for 21 years.
Her history includes celiac sprue, which
was diagnosed at age 25 years and for
which she maintains a gluten-free diet
that limits her symptoms. She has mild
rosacea and frequent urinary tract
infections. Her mother was recently
diagnosed with hypothyroidism, but the
patient reports no fatigue or hot or cold
intolerance, and she has had no changes
in weight, hair, skin, and nails. The
patient exercises regularly. She reports no
polyuria or polydipsia.

On physical examination, the patient is
fair-skinned; BMI is 18.9, and weight has
been stable. Pulse rate is 68 /min, and
blood pressure is 102/66 mm Hg. The
remainder of the physical examination is
unremarkable.

Which of the following is most
appropriate for this patient?

A. Thyroid-stimulating hormone
measurement

B. Bone-density test
C. Chlamydia infection screening
D. Diabetes screening
E. Colon cancer screening
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