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 C
eliac disease is an autoimmune 
disorder of the gastrointestinal  
tract caused by exposure to 
dietary gluten, which is a stor-

age protein in wheat, rye, and barley.1,2 It is 
characterized by chronic inflammation of 
the small intestinal mucosa, which leads to 
atrophy of the intestinal villi and subsequent 
malabsorption. Celiac disease can produce a 
variety of manifestations, and it may develop 
at any age. It is also known as celiac sprue, 
nontropical sprue, gluten-induced enteropa-
thy, or gluten-sensitive enteropathy.

Celiac disease occurs in persons of Euro-
pean ancestry and in those of Middle East-
ern, Indian, South American, and North 
African descent.3,4 It is rare in persons of 
Asian descent. Celiac disease affects roughly 
1% of the U.S. population.1,2 Given the lack 
of symptoms or vague symptoms associ-
ated with some forms of celiac disease, the 
condition often goes undiagnosed or is not 
diagnosed until later in life. Additionally, it 
is likely that many individuals with celiac 
disease have a subclinical or low-grade 
form. As with many autoimmune diseases, 
celiac disease is about two to three times 
more common in women.5 There are also 

a number of specific populations with an 
increased risk of celiac disease (Table 1).2,6-8 
Although screening of the general popu-
lation is not recommended, a heightened 
suspicion should be maintained in these 
high-risk groups.

Etiology and Pathophysiology
The pathophysiology of celiac disease 
is immune based. Gliadin, the alcohol- 
soluble portion of gluten, cannot be fully 
broken down by the intestine, and gener-
ally remains in the intestinal lumen of all 
individuals. In persons with celiac disease, 
it can occasionally pass through the epi-
thelial layer of the intestine and stimulate 
an immune response in those with genetic 
susceptibility. In these individuals, this 
poorly digested gliadin protein will bind to 
the human leukocyte antigen class II DQ2 
or DQ8 molecules, which then activates 
CD4 T cells in the intestinal mucosa. This 
autoimmune activation produces chronic 
inflammation of the proximal small bowel 
intestinal mucosa, leading to malabsorp-
tion. The severity of the clinical manifesta-
tions depends in part on the extent of the 
intestinal damage that occurs.
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Risk Factors
No clear risk factors for celiac disease have been identi-
fied for adults, but there are some possible risk factors 
for children. Breastfeeding during the introduction of 
gluten in an infant’s diet may decrease the risk of celiac 
disease (odds ratio = 0.48; 95% confidence interval 
[CI], 0.40 to 0.59).9 Furthermore, a longer duration of 
breastfeeding also seems to decrease the risk of devel-
oping celiac disease during the first year of life (odds  
ratio = 0.66; 95% CI, 0.48 to 0.89).9,10 There also appear 
to be two windows of exposure to gluten in infancy that 
heighten the risk of celiac disease. Introducing gluten 
in an infant’s diet before three months of age or after 
seven months of age seems to increase the risk (hazard  
ratio = 3.98; 95% CI, 1.18 to 13.46).11 The mechanism 
by which risk is increased during these age ranges is 
unknown. It is uncertain whether introducing gluten in 
an infant’s diet between three and seven months of age 
would permanently prevent celiac disease or only delay 
its development. Finally, it has been suggested that cesar-
ean delivery and rotavirus infection may be risk factors 
for celiac disease in children.12-14

Diagnosis
TYPICAL PRESENTATION

The clinical manifestations of celiac disease vary and 
involve multiple organ systems; many patients are 
asymptomatic or only minimally symptomatic. Broadly 
speaking, manifestations can be categorized as intesti-
nal or extraintestinal (Table 2).15-39 Most cases of celiac 
disease are diagnosed in persons with extraintestinal 
manifestations.16 The most common intestinal mani-
festations are diarrhea and flatulence (Table 3), but  

individual signs and symptoms lack specific-
ity.40 Many of the extraintestinal symptoms 
are consequences of malabsorption (e.g., 
iron deficiency leading to anemia). How-
ever, it appears that the autoimmune process 
itself is responsible for at least some of these 
extraintestinal manifestations. The clinical 
presentations strongly associated with celiac 
disease (i.e., at least 10% of patients in these 
groups have celiac disease) include chronic 
gastrointestinal symptoms with a family his-
tory of celiac disease or a personal history of 
autoimmune disease or immunoglobulin A 
(IgA) deficiency, biopsy-proven dermatitis 
herpetiformis, chronic diarrhea, failure to 
thrive in children, and iron deficiency ane-
mia refractory to oral supplementation.41

Dermatitis herpetiformis is an extrain- 
testinal manifestation that is pathognomonic for celiac 
disease. Because the rash is an immunologic response to 
gluten, it is sometimes referred to as celiac disease of the 
skin. This papulovesicular rash is extremely pruritic and 
found on extensor surfaces, such as the elbows, knees, 
buttocks, and scalp. It occurs in about 25% of patients 
with celiac disease and is more common in men than 
women.21,22 About 80% of those with dermatitis herpeti-
formis show histopathologic changes of celiac disease on 
small intestinal biopsy, but only 20% of these patients 
initially have symptoms of celiac disease.23,24 Skin contact  

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Immunoglobulin A tissue transglutaminase 
should be used as the first-line test for 
serologic diagnosis of suspected celiac disease.

C 42-45

Small bowel biopsy should be used to confirm 
the diagnosis of celiac disease in most patients.

C 2, 6, 8, 43 

A gluten-free diet is the primary treatment for 
celiac disease.

B 1, 2, 6, 8, 
43 

A gluten-free diet improves the quality of life in 
those with symptomatic celiac disease.

B 50, 51 

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-
quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual 
practice, expert opinion, or case series. For information about the SORT evidence 
rating system, go to http://www.aafp.org/afpsort.

Table 1. Persons at Increased Risk  
of Celiac Disease

Group
Percentage of  
group affected

First-degree relatives of a person with 
celiac disease

10

Second-degree relatives of a person 
with celiac disease

3 to 6

Persons with the following conditions:  

Down syndrome 8

Williams syndrome 8

Turner syndrome 6

Autoimmune thyroid disorders 3

Immunoglobulin A deficiency 2 to 8

Type 1 diabetes mellitus 2 to 5 in adults

3 to 8 in children

General population 1

Information from references 2, and 6 through 8.
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with gluten does not produce this rash; only ingested 
gluten does so. Dapsone may help manage the rash, but it 
will not prevent intestinal injury.25,26

Children with celiac disease may present with gas-
trointestinal symptoms, such as diarrhea, abdominal 
pain, vomiting, constipation, abdominal distention, and 
failure to thrive.8 These symptoms and signs classically 
occur between six and 24 months of age, and occur after 
the introduction of gluten in the diet. Several extraintes-
tinal symptoms appear to be unique to childhood, and 
include short stature and delayed puberty.8

CLINICAL EXAMINATION

Most patients with celiac disease have a silent form of 
the illness, lacking examination findings. However, 
patients occasionally have profound malabsorption with 
a number of associated clinical findings, such as weight 

Table 2. Clinical Manifestations of Celiac Disease

Manifestation Description

Intestinal  

Lactose intolerance Inability to digest milk and other dairy products because of mucosal injury; when mucosa heals, lactose can be 
included in the diet15

Malabsorption 
syndrome

Diarrhea, weight loss, abdominal bloating and distension, flatulence, steatorrhea; this classic presentation of celiac 
disease has become less common16

Nutritional 
deficiencies

Deficiency of fat-soluble vitamins A, D, E, or K, as well as B vitamins; can interfere with absorption of iron, calcium, 
other minerals, and folic acid17,18

Extraintestinal  

Anemia Typically caused by malabsorption of iron, folic acid, and occasionally vitamin B12; may be the initial presentation of 
celiac disease19; anemia of chronic disease can also occur 20

Dermatitis 
herpetiformis

Autoimmune response to ingested gluten that manifests as a papulovesicular rash on extensor surfaces; skin biopsy 
reveals granular immunoglobulin A deposits at the dermal-epidermal junction of the affected skin21-26

Hepatobiliary signs Elevated transaminase levels in 20% to 40% of adults at time of initial diagnosis, resolved with gluten-free diet; 
rarer manifestations include primary biliary cirrhosis, autoimmune hepatitis, or primary sclerosing cholangitis27,28

Increased risk of 
some cancers

Elevated risk of some lymphomas, as well as hepatobiliary and intestinal cancers; gluten-free diet may decrease  
this risk19,29

Neurologic 
abnormalities

Possible relationships with peripheral neuropathy and gluten ataxia are most commonly reported; seizure disorder 
and impaired cognitive function have also been reported30-33

Oral findings Can include enamel defects, aphthous ulcers, cheilosis, lichen planus, atrophic glossitis, and delayed tooth eruption 
in children34,35

Osteoporosis About one-third of patients with celiac disease have osteoporosis and one-third have osteopenia, independent of 
age29,36; this increase in bone loss is probably related to decreased calcium and vitamin D absorption29,36 

There is an independently increased prevalence of fracture in those with celiac disease37; consider bone mineral 
density scan in adults with newly diagnosed celiac disease one year after beginning gluten-free diet38

Other hematologic 
abnormalities

Thrombocytopenia, thrombocytosis, leukopenia, or hyposplenism can occur; coagulopathy can also result (from 
vitamin K deficiency), but these abnormalities are uncommon compared with anemia19

Reproductive 
abnormalities

Delayed menarche, secondary amenorrhea, earlier menopause; infertility or subfertility in men and women39

Information from references 15 through 39.

Table 3. Clinical Presentation of Celiac Disease

Symptom
Sensitivity  
(%)

Specificity  
(%) LR+ LR–

Symptoms since 
childhood

35 89 3.18 0.73

Flatulence/gas 76 43 1.33 0.56

Weight loss 49 57 1.14 0.89

Loss of appetite 20 81 1.05 0.99

Diarrhea 71 21 0.90 1.38

Nausea 20 74 0.77 1.08

Abdominal pain 37 30 0.53 2.10

LR+ = positive likelihood ratio; LR– = negative likelihood ratio.

Information from reference 40.
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loss and muscle wasting, pallor, stomatitis, 
or easy bruising. As previously mentioned, 
the examination finding most suggestive of 
celiac disease is dermatitis herpetiformis.

DIAGNOSTIC CRITERIA

The diagnosis of celiac disease is made 
using a combination of serologic tests, small 
bowel biopsy, and response to a gluten-free 
diet (Figure 1).1,2,6,42,43 Several serologic 
antibody tests can be used as initial tests 
in patients with clinically suspected celiac 
disease (Table 4).42,44,45 Because of their 
low sensitivity and specificity, antigliadin 
antibodies are no longer recommended 
for initial testing. The test for endomysial 
antibodies has higher sensitivity and speci-
ficity, but is also more expensive. Tissue 
transglutaminase (tTG) testing is of simi-
larly high sensitivity and specificity, but is 
not as costly. Thus, IgA tTG is currently the 
test of choice for serologic diagnosis and 
monitoring of celiac disease.42-45 

Deaminated gliadin peptide is a newer 
test for patients who also have IgA defi-
ciency, which is 10 to 15 times more com-
mon in patients with celiac disease than 
in the general population.6,45 Therefore, it 
is recommended that a total IgA level be 
checked with the initial IgA tTG.7 Deami-
nated gliadin peptide IgG testing can be 
performed in persons with IgA deficien-
cies. Many individuals have detectable but 
low levels of IgA, and for these persons, the 
accuracy of IgA-based serologies is thought 
not to be affected in celiac disease.42 Note 
that serologic testing may not be accurate in 
children younger than five years and is less 
accurate in those younger than two years.42

Serologic tests alone are typically not 
sufficient to diagnose celiac disease. A 
small bowel biopsy is required, and per-
sons with a positive serologic test result 
should be referred for esophagogastroduo-
denoscopy, as should those with initially 
negative results in whom there is high sus-
picion.2,6,8,43 To confirm the diagnosis, the 
biopsy must show the histopathologic find-
ings (various degrees of villous atrophy) 
associated with small intestinal malabsorp-
tion.2 An exception to the confirmatory  

Table 4. Diagnostic Tests for Celiac Disease 

Serologic test
Sensitivity  
(%)

Specificity  
(%) LR+ LR–

IgG deaminated gliadin peptide 80 98 40 0.20

IgA endomysial antibody > 90 > 95 > 18 < 0.11

IgA deaminated gliadin peptide 88 95 17.6 0.13

IgA tissue transglutaminase* 95 to 98 94 to 95 17.5 0.04

IgA antigliadin antibody 80 to 90 85 to 95 8.5 0.17

IgG endomysial antibody 40 95 8 0.63

IgG tissue transglutaminase 40 95 8 0.63

IgG antigliadin antibody 80 80 4 0.25

NOTE: LRs are calculated from sensitivity and specificity. When a range is given for sensi-
tivity and specificity, the midpoint was used for the calculations.

Ig = immunoglobulin; LR+ = positive likelihood ratio; LR– = negative likelihood ratio. 

*—IgA tissue transglutaminase is the recommended initial test for most patients.

Information from references 42, 44, and 45.

Approach to the Diagnosis of Celiac Disease

Figure 1. Algorithm for the diagnosis of celiac disease. (Ig = immuno-
globulin; tTG = tissue transglutaminase.)

Information from references 1, 2, 6, 42, and 43. 

*—Suspicion may remain because of clinical features, such as family history of celiac 
disease, otherwise unexplained iron deficiency anemia, or failure to thrive in an infant. 
Suspicion may also remain because initial testing occurred on a reduced-gluten diet.

Celiac disease suspected

IgA deficiency

Order IgA tTG with total IgA

IgA tTG positive and 
total IgA normal

IgA tTG and total 
IgA normal

Celiac disease 
unlikely; consider 
other diagnoses

Order IgG 
deaminated 
gliadin peptide

Suspicion for celiac 
disease remains?*

NoYes

Suspicion for celiac 
disease remains?*

Celiac disease 
unlikely; consider 
other diagnoses

Yes
Refer for small bowel biopsy

No

Negative Positive
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intestinal biopsy requirement is persons who have a skin 
biopsy with the typical histopathology of dermatitis her-
petiformis, because 80% of these patients have an abnor-
mal biopsy.23,26 In addition, recent guidelines from the 
European Society for Pediatric Gastroenterology, Hepa-
tology, and Nutrition have noted that infants or children 
with signs and symptoms of celiac disease and IgA tTG 
levels greater than 10 times the upper limit of normal 
can receive a diagnosis of celiac disease without small 
bowel biopsy.46

Because of the possibility of false-negative results, 
these tests need to be performed before the initiation 
of dietary gluten restriction. Many patients initiate a  
gluten-free diet on their own before a conclusive diagno-
sis of celiac disease is reached. In severe celiac disease, the 
effect on serologies and biopsy findings is likely minimal 
if testing is performed within two months of initiating 
a gluten-free diet.15 However, the effect depends on the 
duration of the diet and how strictly the patient follows 
it. Persons with positive serology results who have a diag-
nosis of celiac disease on intestinal biopsy typically have 
normal results six to 12 months after the introduction 
of a gluten-free diet. Testing results can also be masked 
when individuals are taking immunosuppressants.6

GENETIC TESTING

More than 99% of patients with celiac disease have 
human leukocyte antigen DQ2, DQ8, or both.5 Celiac 
disease is unlikely if neither of these haplotypes are 
present, with a negative predictive value approaching 
100%.47 Genetic testing is used rarely, but occasionally 
may be useful in excluding disease when other testing 
results are unclear. The human leukocyte antigen DQ2 
and DQ8 alleles are present in 25% to 30% of the general 
population without celiac disease, but only about 4% of 
these persons develop celiac disease.48,49 Therefore, this 
testing should not be used to randomly assess genetic 
susceptibility to the disease.18 

DIFFERENTIAL DIAGNOSIS

The finding of villous atrophy on biopsy is not specific 
for celiac disease. Therefore, if a patient is not respond-
ing to a gluten-free diet, the diagnosis of celiac disease 
needs to be reconsidered. Table 5 lists some possible 
alternative diagnoses.3 A referral to a gastroenterologist 
may be warranted in such cases.

Treatment
Removing the antigenic substance responsible for the 
abnormal immune reaction typically reverses the mani-
festations of celiac disease. Therefore, treatment is a  

lifelong gluten-free diet1,2,6,8,43 (Table 6 3). A gluten-free 
diet improves the quality of life in those with symptom-
atic celiac disease.50,51 Because dietary glutens are found 
in wheat, rye, and barley—which make up the corner-
stone of many American diets—the diet is complex and 
can be difficult to follow. The dietary threshold to pro-
mote healing of intestinal inflammation in celiac disease 
has been found to be less than 50 mg of gluten per day.52 

Dietary education should focus on identifying hid-
den sources of gluten, planning balanced meals, reading 
labels, grocery shopping, dining out, and dining dur-
ing travel. In addition, appropriate vitamin and mineral 
replacement may need to be incorporated into the diet. 
There can be an increased cost associated with this regi-
men. The Internet has provided easier access to compa-
nies selling gluten-free foods, and many grocery stores 
are focusing on gluten-free substitutes. Meats, dairy 
products, fruits, and vegetables are gluten free. Oats 

Table 5. Differential Diagnosis of Villous 
Atrophy Other Than Celiac Disease

Autoimmune enteropathy

Collagenous sprue

Common variable  
immunodeficiency

Crohn disease

Eosinophilic gastroenteritis

Giardiasis

Human immunodeficiency  
virus enteropathy

Adapted with permission from Green PH, Cellier C. Celiac disease.  
N Engl J Med. 2007;357(17):1735.

Intestinal lymphoma

Intolerance of foods other 
than gluten (e.g., milk, soy, 
chicken, tuna)

Radiation enteritis

Tropical sprue

Tuberculosis

Whipple disease

Zollinger-Ellison syndrome

Table 6. Fundamentals of the Gluten-Free Diet

Grains that should be avoided

Barley (includes malt), rye, wheat (includes kamut, semolina, 
spelt, triticale)

Safe grains (gluten-free)

Amaranth, buckwheat, corn, millet, oats, quinoa, rice, sorghum, 
teff

Sources of gluten-free starches that can be used as flour 
alternatives

Cereal grains: amaranth, buckwheat, corn, millet, quinoa, 
sorghum, teff, rice, montina

Legumes: chickpeas, kidney beans, lentils, navy beans, pea 
beans, peanuts, soybeans

Nuts: almonds, cashews, chestnuts, hazelnuts, walnuts

Seeds: flax, pumpkin, sunflower

Tubers: arrowroot, jicama, potato, tapioca, taro

Adapted with permission from Green PH, Cellier C. Celiac disease.  
N Engl J Med. 2007;357(17):1735.
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were once thought to be a trigger for celiac disease; how-
ever, investigation has shown that moderate amounts of 
oats can be safely tolerated, and their introduction can 
be beneficial in the dietary management of celiac dis-
ease.53-55 The National Institutes of Health Consensus 
Development Conference on Celiac Disease has out-
lined a mnemonic from the word celiac for managing 
the disease.1 It includes consultation with a skilled dieti-
tian, education, lifelong adherence to a gluten-free diet, 
identification and treatment of nutritional deficiencies, 
access to an advocacy group, and continuous long-term 
follow-up. Not all patients will need each component 
(e.g., dietitian, advocacy group), but these resources can 
be helpful, particularly to those struggling with adher-
ence to the diet.

An empiric trial of a gluten-free diet without a biopsy 
is not recommended because symptoms of other disor-
ders (e.g., irritable bowel syndrome, reflux, functional 
dyspepsia) can improve in patients following this diet. 
One study noted that the positive predictive value of a 
beneficial response from eliminating gluten in the diet 
was only 36%.56 Although home blood self-testing kits 
based on serum tTG antibodies are available, clinicians 
and patients should be cautioned against diagnosing 
celiac disease using these results alone without a confir-
matory small bowel biopsy.57 

Prognosis
Although histologic improvement may take months 
to years, approximately 95% of patients who follow a  
gluten-free diet show clinical improvement within days 
to weeks.3 However, patient compliance with dietary 
treatment is poor.58 Failure of IgA tTG titers to decrease 
in about six months suggests continued ingestion of glu-
ten.59 Patients and families may need frequent dietary 
education and assessment of compliance. Support groups 
could be helpful with diet maintenance. Repeat endos-
copies are not routinely needed, but antibodies can be 
followed every three to six months until normalization.6 
If antibody levels are elevated after six to 12 months of 
adequate dietary treatment, repeat biopsies should be 
considered.6 There are multiple guidelines outlining 
the recommended monitoring of individuals with celiac 
disease.1,6,8 Depression is a common comorbidity with 
this chronic disease, and patients should be routinely 
monitored for symptoms and treated appropriately.60 
About 5% of patients with celiac disease are refractory 
to a gluten-free diet.3,15 Those patients should be referred 
to a gastroenterologist to reconsider the diagnosis or for 
aggressive treatment of refractory celiac disease, which 
may require corticosteroids and immunomodulators, 

such as azathioprine (Imuran), 6-mercaptopurine, and 
cyclosporine (Sandimmune).61,62 

Data Sources: A PubMed search was completed in Clinical Queries 
using the key term celiac disease. The search included meta-analyses, 
randomized controlled trials, clinical trials, and reviews. Also searched 
were the Agency for Healthcare Research and Quality Guidelines and 
Evidence Reports, Essential Evidence Plus, MD Consult, the National 
Guideline Clearinghouse, and UpToDate. Search date: July 25, 2013.
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