
DR. LIANG:

Celiac disease, also known as gluten-sensitive enteropa-
thy, nontropical sprue, and celiac sprue, describes a patho-
physiologic state in which patients are intolerant of cer-
tain amino acid sequences found in the prolamin
fraction of wheat, rye, and barley (gliadin, secalin, and
hordein, respectively).1 As such, the disease results in
immunologically mediated lesions of the small intestines
and subsequent malabsorption because of a toxic reac-
tion.2

As noted in this case study, the incidence of the dis-
ease is much higher than once thought, even in coun-
tries where it was originally considered rare, including
the United States.3,4 The disease is the most common
genetic disease among Europeans,5 and thus persons in
North America of European ancestry may be susceptible
to celiac disease. Given its common nature and the de-
bilitating morbidity, mortality, and possible severe com-
plications (eg, osteoporosis, lymphoma, anemia) associ-
ated with the disease, primary care physicians must
maintain a high index of suspicion for the disorder in
patients whose initial symptoms include gastrointestinal
disturbances and chronic diarrhea.6 Unfortunately,
many patients first present with atypical celiac disease,
which can result in the disease being undiagnosed or
misdiagnosed in as many as 60% of cases.7

Although treatment for celiac disease rests squarely
on prescribing a gluten-free diet, there is significant
variation regarding what such a diet actually compris-
es and whether a diet is truly free of glutens. In the
United States and Canada, gluten-free diets are entire-
ly free of glutens and other prolamins toxic to patients
with celiac disease; the focus in these countries is on
the use of foods that are naturally free of glutens, such
as rice and corn.8 However, in Europe (eg, the United
Kingdom, Scandinavian countries) and in Australia, a
standard gluten-free diet can include foodstuffs that
use wheat starch containing small amounts of toxic
prolamins.9,10 This variation and the debate it has gen-
erated largely results from the fact that the quantity of
gliadin and other prolamins known to be toxic to pa-
tients with celiac disease that may be ingested without

damaging the mucosa of the small intestine is un-
known. Thus, a spectrum of opinions—from zero tol-
erance of gliadin and similar prolamins11 through
allowances for small amounts occurring in so-called
gluten-free wheat starch and other foods9—exists in
the literature.12

In light of the importance of knowing the amount
of gluten in foods available to patients with celiac dis-
ease, international standards have been developed to
guide patients and health care providers. The Codex
Standard for Gluten-Free Food was developed by the
Codex Alimentarius Commission, a program of the
World Health Organization and the Food and Agri-
cultural Organization of the United Nations.13 Under
this standard, gluten-free foods may contain wheat,
rye, barley, oats, and triticale that have been rendered
gluten-free. Under Codex, gluten-free is defined using
nitrogen content: the nitrogen content of grain con-
taining gluten must be less than or equal to 0.05 g per
100 g of grain (on a dry matter basis); indirect use of
nitrogen reflects the lack of a methodology to directly
measure gluten content at the time the standard was
developed.14

The Codex standard for gluten-free foodstuffs is in
the process of redefinition under the Draft Revised
Standard for Gluten-Free Foods.15,16 Under the new
standard, naturally occurring gluten-free foods may con-
tain no more than 20 ppm of gluten to be deemed
gluten-free. Foodstuffs (including those containing
wheat, rye, and barley) from which gluten and other
prolamins have been removed may not contain more
than 200 ppm of gluten to be considered gluten-free. It
should be noted that other ingested materials—such as
medications—must also be scrutinized for gluten con-
tent, because some of the agents contained therein may
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contain gluten and other toxic prolamins.17 These asso-
ciated issues with prolamins should underscore for the
primary care physician the importance of gluten-free
nutrition in patients with celiac disease but should not
mask the need for nutritional supplementation, because
many gluten-free diets using refined flours and/or
starch are not enriched with iron and B vitamins.18

Furthermore, as noted in this case study, celiac dis-
ease is associated with an increased incidence of mortali-
ty overall as well as a higher mortality in adult patients
with cancer.19 Indeed, some reports have indicated a 1.9-
to 3.4-fold increase in mortality in these patients,20

although these estimates may be artificially high because
of the confounding effects of including in these esti-
mates patients with anticipated poorer outcomes (eg,
patients with refractory sprue, patients with intestinal
lymphoma).21 In addition, directly related to the finding
of higher mortality in patients with celiac disease is the
specter of a higher mortality in relatives of patients with
the disease; there is significant debate as to whether
direct relatives of celiac disease patients do22 or do not23

have an increased likelihood of developing and dying
from malignancies. More research is required to further
investigate these conflicting findings.

Overall, celiac disease is a very common disorder,
and primary care physicians must take an active role in
diagnosing and treating affected patients. Because of
the potential for misdiagnosis and the highly negative
sequelae of untreated celiac disease, providers must be
vigilant and maintain both an active suspicion of the
presence of this disease and a low threshold for testing.
Finally, once the diagnosis is made, implementation of
a gluten-free diet, with the assistance of Codex and
other standards, is necessary to ensure effective treat-
ment and management of the disease.

DRS. LOFTUS AND MURRAY:

Until recently, celiac disease was considered uncom-
mon in the United States, with an estimated prevalence
of 1 case per 4800 persons.24 With the availability of
new, accurate serologic tests and a greater awareness of
its presentations, celiac disease is now recognized as a
much more common condition.25 As many as 1 in 120
to 300 persons in both Europe26–28 and North Amer-
ica25 may have celiac disease. Many of these cases are
clinically silent ones identified by screening serology or
biopsy of the small intestine. In most series, there is a
female preponderance. The familial prevalence of this
disease is approximately 5% to 20% in first-degree fam-
ily members of a patient with celiac disease. 

Long-standing untreated celiac disease may be associ-

ated with the development of potentially life-threatening
complications, such as enteropathy-associated T-cell lym-
phoma or carcinoma of the oropharynx, esophagus, and
small intestine.29,30 Because accurate serologic tests are
now available, some have suggested that at-risk first-
degree relatives and patients with diabetes mellitus
should be screened for celiac disease.31,32

The increasing use of serologic testing and screen-
ing of at-risk groups will lead to further increases in
the number of patients being identified with celiac dis-
ease. This article highlights the rising prevalence of
both clinically silent and overt cases of celiac disease in
the primary care setting and reviews important points
in the diagnosis and management of celiac disease for
the primary care physician.

CASE STUDY
Initial Presentation

A 35-year-old woman goes to her primary care
physician reporting fatigue and shortness of breath.

History and Physical Examination

The patient had been well until 2 months prior to
her presentation. At that time, she noted that she was
fatigued during the day despite sleeping well at night.
At first she attributed the symptom to the fact that her
children were on summer vacation, but when she
found that she was becoming short of breath while
walking up stairs, she made the appointment to see her
physician. The patient has no significant past medical
history and is not taking any medications. She states
that the duration and frequency of her menstrual peri-
ods are normal. Her appetite is good, she has not lost
weight, and she has not experienced abdominal pain,
bloating, or diarrhea.

Physical examination reveals a pale white woman who
appears well nourished. Height is 148 cm (4 ft 10 in),
and weight is 51 kg (112.4 lb) with a body mass index of
22.37. The abdomen is soft and nontender with no mass
or hepatosplenomegaly. The remainder of the examina-
tion is also unremarkable.

Laboratory Testing

Laboratory findings include a hemoglobin level of
8.6 g/dL with a mean corpuscular volume of 67.8 fL.
The ferritin level is 3 µg/L. Stools are negative for
occult blood. A blood smear reveals hypochromasia
and microcytosis as well as target cells and Howell-Jolly
bodies (Table 1).

• What are the clinical manifestations of celiac dis-
ease?
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Clinical Presentation

Celiac disease has a wide spectrum of gastrointesti-
nal and extraintestinal manifestations (Table 2). Al-
though most cases of celiac disease are diagnosed 
in adulthood, age at presentation may range from 
6 months to more than 85 years. Approximately 20%
of cases occur in patients older than 60 years.33

Infants with celiac disease usually present between
the ages of 4 and 24 months with impaired growth,
diarrhea, and abdominal distension.34 Symptoms begin
gradually after the introduction of cereals into the diet,
and a decrease in the velocity of weight gain may pre-
cede weight loss in this setting. Older children with
severe untreated celiac disease may present with puber-
tal delay, short stature, iron deficiency anemia, or rick-
ets. In adults, celiac disease is typically associated with
symptoms of malabsorption, including diarrhea, steat-
orrhea, anemia, vitamin deficiency, and weight loss.
However, 50% of adult patients do not have clinically
significant diarrhea.

Overt evidence of malabsorption may be absent in
patients with partial villous atrophy. Such patients are
likely to have more atypical presentations, especially
monosymptomatic presentations such as fatigue, de-
pression, arthralgias, milk intolerance, osteomalacia or
osteoporosis, and iron deficiency anemia. A very high
level of clinical suspicion needs to be maintained to
recognize these cases. At presentation, the case patient
had a hypochromic microcytic anemia secondary to
iron deficiency. This is now the most common presen-
tation in adults with celiac disease.35

Several studies have shown that there is frequently
significant delay, often measured in years, between
patient presentation and the diagnosis of celiac dis-
ease.36 Abdominal discomfort and bloating are com-
mon and often lead to a mistaken diagnosis of irritable
bowel syndrome. A worsening of symptoms while the
patient is on a high-fiber diet most likely results from
the high gluten content of whole grains and should
prompt the physician to consider at least the possibility
of underlying celiac disease.

Celiac disease may present during pregnancy or in
the postpartum period, and the diagnosis should be
considered in pregnant women in whom severe ane-
mia develops. Occasionally, celiac disease may manifest
as dermatitis herpetiformis. This intensely pruritic pap-
ulovesicular eruption on the extensor surfaces is only
seen in a minority of patients with celiac disease, but
70% to 80% of patients with the rash have coexisting
damage in the intestine. 

• How is celiac disease diagnosed?

Diagnostic Approach

The diagnostic tests of choice and an algorithmic
approach to the diagnostic work-up of a patient with
suspected celiac disease are outlined in Table 3 and
Figure 1, respectively. Laboratory test abnormalities, as
a result of deficiency states secondary to small intestine
inflammation and damage, are often the first clue to a
diagnosis of celiac disease. Such deficiency states most
commonly involve iron, folate, calcium, and the fat-
soluble vitamins A, D, E, and K. Vitamin B12 deficiency
may be seen in as many as 40% of newly diagnosed
cases of celiac disease.37 A complete blood count and a
blood smear are useful. The blood count will frequent-
ly reveal anemia with or without microcytosis. Target
cells and Howell-Jolly bodies on blood smear, as found
in the case patient, may suggest associated hyposplen-
ism. Vitamin deficiencies are reflected in decreased
serum levels of free retinol (vitamin A), α-tocopherol
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Table 1. Laboratory Findings of the Case Patient at
Presentation

Reference
Variable Result Range

Hemoglobin, g/dL 8.6* 12.0–15.5

MCV, fL 67.8* 81.6–98.3 

Leukocytes/L 11.3 × 109 3.5–10.5 × 109

Platelets/L 310 × 109 150–450 × 109

Blood smear

Microcytes Moderate*

Hypochromasia Moderate*

Target cells Present*

Howell-Jolly body Present*

Vitamin B12, ng/L 553 200–650

Folate (serum), µg/L 11.1 > 3.5 

Ferritin, µg/L 3* 20–200 

Free retinol (vitamin A), µg/L 462 360–1200

α-Tocopherol (vitamin E), mg/L 11.9 5.5–17.0

25-Hydroxyvitamin D, ng/mL 18 8–38

Sodium, mEq/L 136 135–145 

Potassium, mEq/L 3.9 3.6–4.8 

Calcium, mg/dL 9.8 8.9–10.1

Alkaline phosphatase, U/L 183 84–218 

Alanine aminotransferase, U/L 10 9–29

Creatinine, mg/dL 0.7 0.6–0.9 

MCV = mean corpuscular volume.

*Abnormal.



(vitamin E), and 25-hydroxyvitamin D. A prolonged
prothrombin time due to vitamin K deficiency is very
rare but should be corrected before biopsy of the small
intestine is performed. Such abnormalities in isolation
are nonspecific, and their cause needs to be substanti-
ated with further testing.

The best noninvasive tests for celiac disease involve
the highly sensitive and specific serologic markers,
including IgA antiendomysial antibody, IgA and IgG
antigliadin antibodies, and tissue transglutaminase
antibody. Tests for these markers are used to evaluate
patients with suspected disease, monitor adherence
and response to gluten-free diet, and screen patients
with possible atypical presentations.38 The available
serologic tests demonstrate variable sensitivity and
specificity (Table 4).39–41 Prior to testing, it is important
that patients not reduce their gluten intake, because
the antibody levels can drop rapidly. Our experience
and the literature support measurement of IgA tissue
transglutaminase antibody level as the most useful sin-
gle serologic test for celiac disease.42 Tissue transglu-
taminase is the autoantigen recognized by the antien-

domysial antibody. Because this test is highly specific
(91% to 98%), false-positive results are rare, but false-
negative results may occur in patients with mild en-
teropathy, children younger than 2 years, patients with
selective IgA deficiency, and those with partially treated
celiac disease (ie, in cases of dietary noncompliance).

Although the IgA and IgG antigliadin antibody
measurements are sensitive tests, they are less specific
than are both the tissue transglutaminase and the anti-
endomysial antibody tests.43 The lower specificity may
lead to frequent false-positive results in normal individ-
uals, particularly in patients with other causes of in-
flammation within the gastrointestinal tract.44 However,
the IgA antigliadin test is particularly important in chil-
dren younger than 2 years, whereas testing for the IgG
antigliadin antibody is most important in the 2% to
10% of patients with coexisting celiac disease and selec-
tive IgA deficiency. In this setting, an alternative ap-
proach is to measure total IgA levels and, if these are
deficient, to then measure IgG antiendomysial anti-
bodies as a special request. 

In practice, if either the endomysial or tissue 
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Table 2. Spectrum of Clinical Presentations of Celiac Disease

Common Features Less Common Features Associated Conditions Complications

Adults

Iron-deficiency anemia

Diarrhea

Weight loss

Steatorrhea

Bloating

Lactose intolerance

Children 

Diarrhea

Failure to thrive

Abdominal distention

General

Short stature

Delayed puberty

Fatigue

Gastrointestinal

Recurrent aphthous stomatitis

Recurrent abdominal pain

Abnormal liver blood tests

Vomiting

Constipation

Other

Folate-deficiency anemia

Osteoporosis or osteopenia

Vitamin K deficiency (pro-
longed prothrombin time)

Thrombocytosis (hypo-
splenism)

Arthralgia, arthropathy

Infertility

Neuropathy

Dental enamel defects

Dermatitis herpetiformis

IgA deficiency

Type 1 diabetes mellitus

Autoimmune thyroid disease

Sjögren’s syndrome

Microscopic colitis

Rheumatoid arthritis

Down syndrome

IgA nephropathy

Refractory sprue

Small intestine T-cell 
lymphoma

Adenocarcinoma of oro-
pharynx, esophagus, small
intestine

Ulcerative jejunoileitis

Collagenous sprue

Ataxia

Dementia

Benign strictures

Pancreatic insufficiency

Gastroparesis



transglutaminase antibody test is positive, no further sero-
logic testing is usually required; the diagnosis is con-
firmed with biopsy of the small intestine. The gold
standard test for diagnosis of celiac disease is such a
biopsy and subsequent histologic evaluation by an
experienced pathologist. At least 3 substantial endo-
scopic biopsy samples should be taken from the second
or third portions of the duodenum to avoid the archi-
tectural distortion caused by Brunner’s glands or pep-
tic duodenitis more proximally. Histologically, celiac
disease is characterized by increased intraepithelial
lymphocytes, crypt hyperplasia, increased plasma cells
and lymphocytes in the lamina propria, and, in severe
cases, total villous atrophy (Figure 2). Patients with
mild focal involvement of the proximal small bowel are
likely to have few overt symptoms, whereas those with
extensive enteropathy may have more pronounced
diarrhea, weight loss, and steatorrhea.

Serologic Testing and Biopsy

The results of serologic testing for IgA antiendo-
mysial, IgA antigliadin, and IgG antigliadin antibodies
in the case patient are positive (Table 5). Tissue trans-
glutaminase antibody testing is also positive. Esoph-
agogastroduodenoscopy with biopsy of the small intes-
tine confirms the presence of partial villous atrophy in
association with increased intraepithelial lymphocytes
and crypt hyperplasia. The physician makes a diagnosis
of celiac disease.

• What is the treatment of celiac disease?

Treatment

Once a diagnosis of celiac disease has been estab-
lished, as with any newly diagnosed chronic disease, the
initial step in management is patient education. The
combined efforts of an actively interested, optimistic
physician and an experienced dietitian will prove
invaluable in this respect. As a means to encourage
ongoing education, patients should be advised to join
both local and national celiac disease support groups.

The cornerstone of treating patients with celiac dis-
ease is the gluten-free diet. The goal of the gluten-free
diet is to achieve healing and maintain health through
the adoption of a well-balanced, interesting dietary
lifestyle that avoids gluten. In the setting of celiac disease,
gluten is defined as any protein-containing derivative of
the offending grains (Table 6). Hidden sources of gluten
are frequently present in what would otherwise appear to
be “safe” foods. Patients should be instructed that if they
are in doubt, they should inquire whether a food has any
ingredients derived from or processed with wheat, barley,

rye, or oats. There are a number of grains that are safe in
celiac disease; a sample list of foods that are safe in
patients with celiac disease is provided in Table 7. The
issue with oats is somewhat controversial, and they may in
fact not be toxic to patients with celiac disease. However,
because it is difficult to obtain oats that are not contami-
nated with gluten-containing grains, oats should be
avoided in all patients with newly diagnosed celiac dis-
ease until remission is achieved on a gluten-free diet.
Then, up to 2 oz per day of pure uncontaminated oats, if
available, may be reintroduced to the diet if the patient
has no ill effects.35 Within 2 weeks of commencing a
gluten-free diet, approximately 70% of patients will
note symptomatic improvement.45 If a patient has no
response to the diet, the most common explanation is
noncompliance.46

Dermatitis herpetiformis responds to suppressive
medications such as dapsone, which may be required
for the initial control of symptoms. However, this treat-
ment does not lead to healing of the small intestine. In
contrast, a gluten-free diet will allow most patients with
dermatitis herpetiformis to discontinue the medica-
tion within 18 months and also will result in healing of
the small intestine. The goal is to achieve control of the
rash and maintenance on a gluten-free diet alone.
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Table 3. Diagnostic Tests for Celiac Disease

Specific Tests Nonspecific Tests

Serology

Tissue transglutaminase 
antibody IgA

Endomysial antibody IgA

Gliadin antibody IgA/IgG

Histology*

Normal biopsy

Increased intraepithelial 
lymphocytes

Decreased villous height 
with increased crypt depth, 
subtotal villous atrophy

Total villous atrophy†

Response to gluten-free 
diet

*Entries are in order of increasing severity.

†This lesion is characteristic of but not diagnostic for celiac disease.
It may also be seen with severe giardiasis, tropical sprue, infantile
food sensitivities, graft versus host disease, chronic ischemia of the
small intestine, and Ig deficiencies. 

Laboratory tests for defi-
ciency states

Iron, folate, vitamin B12 defi-
ciency

Hypoalbuminemia

Vitamin A, D, E, K deficiency 
(fat-soluble vitamins)

Hypocalcemia

Tests of absorption

Bone densitometry

Class II HLA genotyping
(may help exclude patients if
DQ2 or DQ8 is absent)



Dairy products may need to be restricted initially
because patients with untreated celiac disease often
have secondary lactase deficiency. After 3 to 6 months
of a strict gluten-free diet, adequate mucosal healing
should have occurred to allow for gradual reintroduc-
tion of dairy products.

Specific nutritional supplementation frequently will

be required in patients with celiac disease. The most
common elements that are deficient are iron, folate,
vitamin B12, calcium, and the fat-soluble vitamins A, D,
E, and K. Bone density should be measured at the time
of diagnosis to evaluate for secondary osteoporosis or
osteomalacia. Adequate replacement is ensured with
1000 to 1500 mg of calcium and 400 to 800 IU of vita-
min D per day in adults. Patients with osteoporosis
should also be advised to get adequate daily exercise
(walking or jogging 1 to 2 miles per day) and to avoid
tobacco and alcohol. Consideration should be given to
hormone replacement therapy in menopausal women
with celiac disease. Patients with secondary hypo-
splenism should also receive pneumococcal vaccina-
tion and should be advised to seek prompt medical
evaluation for any suspected infection.

Initiation of Gluten-Free Diet

The physician informs the patient of the diagnosis
and advises her to begin a strict gluten-free diet. The
physician explains the importance of adherence to this
diet and refers the patient to a dietitian who will assist
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Figure 1. Approach to the diagnosis
of celiac disease. *Absence of alleles
encoding DQ2 and DQ8 make a diag-
nosis of celiac disease unlikely.1. Serology positive + histology negative

Review or repeat biopsy
Arrange patient follow-up

2. Serology positive + histology positive
Celiac disease confirmed

3. Serology negative + histology positive
Consider other causes of enteritis
If no cause found, treat as celiac 

disease
HLA genotyping*

4. Serology negative + histology negative
Diagnosis excluded

Clinical suspicion
(Patient not on a gluten-restricted diet)

IgA tissue transglutaminase

IgA endomysial antibody

Total serum IgA level 
(rule out selective IgA deficiency)

All tests 
negative

All tests 
positive

Diagnosis 
excluded 

Small intes-
tine biopsy

IgA tissue transglutaminase or
endomysial antibody

Small intestine biopsy

Low High

or
+

+

Table 4. Serologic Tests for Untreated Celiac Disease

Test for Sensitivity, Specificity, Cost, 
Antibody % % $*

IgA endomysial 75–900 98–100 170

IgA tissue transG† 91–980 91–980 067

IgA antigliadin 62–100 58 061

IgG antigliadin 53–900 60–940 061

*Costs were estimated from Medicare usual and customary fees per
procedure code plus facility fee.

†IgA tissue transglutaminase.



her with food selection. She is prescribed ferrous sul-
phate 325 mg twice daily in light of the iron deficiency
anemia. Bone densitometry reveals significant osteope-
nia, so the patient is also started on elemental calcium
(1500 mg daily) and vitamin D (800 IU daily). Pneu-
mococcal vaccination is administered in light of evi-
dence of hyposplenism.

At a follow-up visit 12 weeks later, the patient re-
ports feeling well with no fatigue or shortness of
breath. Complete blood count reveals a hemoglobin
level of 12.9 g/dL with a mean corpuscular volume of
83.6 fL. Tissue transglutaminase antibody testing is
repeated, and results are now found to be negative.
Because the patient is doing well clinically, biopsy of
the small intestine is not repeated. The importance of

maintaining the gluten-free diet is again reinforced.
Iron replacement therapy is discontinued. Calcium
and vitamin D replacement is maintained, and a 
follow-up bone densitometry is scheduled to be per-
formed 1 year after the initial scan.

• How is the well patient with stable celiac disease
managed?

Management in Patients with Stable Disease

Treating the patient with chronic stable celiac disease
again emphasizes the importance of maintaining dietary
compliance. Periodic nutritional review and monitoring
is provided on an ongoing basis by the enthusiastic
physician and the experienced dietitian. A well-bal-
anced diet is designed, with emphasis on intake of car-
bohydrates, protein, adequate calories, and calcium.
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Table 5. Results of Serologic Tests in the Case Patient

Reference
Variable Result Range

Gliadin antibody IgG 71* < 25 = negative

Gliadin antibody IgA 144.8* < 25 = negative 

Endomysial antibody IgA Positive titer 
1:40*

Tissue transglutaminase 25 units > 30 units =  
antibody IgA positive 

20–30 units = 
weakly positive

< 20 units =
negative

*Abnormal.

Figure 2. Hematoxylin- and eosin-stained sections of small
bowel mucosa demonstrating histologic changes of celiac dis-
ease. (A) Normal results from biopsy specimen of the small intes-
tine. (B) Increased intra-epithelial lymphocytes infiltrating villi. (C)
Total villous atrophy typical of celiac disease. (Adapted from
Hoffenberg EJ, Bao F, Eisenbarth GS, et al. Transglutaminase anti-
bodies in children with a genetic risk for celiac disease. J Pediatr
2000;137:356–60. With permission from Elsevier.)

A B C

Table 6. Sources of Gluten

Grains

Wheat

Barley

Rye

Oats*

Spelt

Kamut

Triticale

Hidden ingredients

Contamination of foodstuffs with wheat

Glues and pastes

Airborne flour

Communion wafers

Fat replacers

Medications: prescription and over the counter

Beer

Suspicious ingredients

Malt and malt flavoring

Hydrolyzed vegetable protein

Modified food starch

Natural flavorings

Vegetable gum (oat)

Monoglycerides and diglycerides

*May be reintroduced, if tolerated, when patient is in remission and
gluten-free oats are available.



Once a diagnosis of celiac disease has been estab-
lished and a gluten-free diet instituted, the serologic
markers used for diagnosis are useful for monitoring
response, as well as adherence to the diet. With dietary
compliance, the levels of IgA endomysial and tissue
transglutaminase antibodies diminish within 6 weeks,
and by 6 months both may be undetectable.47 The IgG

antigliadin antibody is more persistent and may be pre-
sent a year after starting gluten restriction. Serologic
test results that were abnormal at diagnosis should be
monitored until they are normal. Thereafter, further
serologic testing is only indicated to rule out dietary
noncompliance. With regard to histologic follow-up,
some advocate biopsies until results are normal and
then every 5 years thereafter, to monitor for continued
healing.

The physician should maintain a heightened aware-
ness for the potential development of related condi-
tions or complications. Patients should also be educat-
ed with regard to warning symptoms and signs such as
abdominal pain, weight loss, vomiting, recurrent diar-
rhea, and anemia; the onset of any of these should
prompt further evaluation. Autoimmune diseases such
as type 1 diabetes mellitus48 and autoimmune thyroidi-
tis49 occur more commonly in patients with celiac dis-
ease. The prevalence of celiac disease in patients with
diabetes mellitus is approximately 3% to 8%.48 For this
reason, consideration should be given to screening all
newly diagnosed insulin-dependent diabetic patients
for celiac disease using the tissue transglutaminase anti-
body test. The duration of gluten exposure is associat-
ed with higher prevalence of coexisting autoimmune
conditions, which is an additional reason for the early
diagnosis and treatment of celiac disease.50

The development of hypoalbuminemia, anemia,
recurrent steatorrhea, weight loss, abdominal pain,
fevers, or malaise in a previously stable patient should
prompt a search for neoplasm. T-cell lymphoma of the
small intestine may present either with a return of mal-
absorptive symptoms or as a surgical emergency with
obstruction, perforation, or (rarely) bleeding. Prognosis
for complicating lymphomas presenting with a surgical
abdomen is better than for those presenting with insidi-
ous return of symptoms.51 Malignancy is more common
in patients older than 40 years. The risk for developing
malignancy diminishes with the duration of dietary com-
pliance. Adenocarcinoma of the oropharynx, esopha-
gus, and small intestine is also seen with increased fre-
quency in patients with celiac disease.23

Osteoporosis may develop in patients with celiac dis-
ease, particularly in those who have a delayed diagnosis
or are noncompliant with a gluten-free diet. If results 
of bone densitometry performed at diagnosis are ab-
normal, a follow-up scan is recommended within 1 year.
With reversal of the malabsorption state, patients may
experience a rise in cholesterol levels or excessive weight
gain. A lipid profile should be checked after approxi-
mately 1 year of dietary compliance. 

Long-term management of patients with celiac 
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Table 7. Foods That Are Safe in Celiac Disease

Meats

Plain meat (no bread or bread crumbs)

Poultry 

Fish 

Shellfish 

Milk 

Vegetables 

All fresh vegetables

Plain frozen vegetables 

Vegetable juices

Fruit

All plain/fresh fruits

Pure fresh/canned fruit juice

Fats and oils

Butter 

Vegetable oil 

Gravy, cream, white sauces with allowed flours 

Desserts

Gelatin

Homemade custard

Meringue

Homemade cakes (gluten-free)

Grains 

White, brown, wild rice 

Corn

Soy

Millet

Buckwheat

Specially prepared breads 

Pure corn, rice cereals 

Sweets

Sugar 

Jelly, jam 

Honey



disease should also include a family review for symp-
toms of celiac disease and screening of first-degree rel-
atives. Although screening is not generally accepted to
date, increased awareness of the prevalence of the dis-
ease in association with sensitive new serologic tests
may lead to its future acceptance as a means for detect-
ing early or presymptomatic disease in family members
and others at risk for celiac disease.

Twelve Years Later

Twelve years after being diagnosed with celiac dis-
ease, the patient returns with cramping abdominal
pain and weight loss. A radiographic examination of
the small bowel is performed, revealing moderate dila-
tion of the duodenum in association with an apple
core–type lesion in the proximal jejunum. Computed
tomography (CT) scan of the abdomen confirms the
presence of a stricture in the proximal jejunum associ-
ated with marked wall - thickening suggestive of a
tumor. There is no evidence of metastatic disease.

• What is the role of imaging studies in celiac disease?

Radiologic testing is of little use in the initial evalua-
tion of patients with suspected celiac disease. However,
small intestine contrast radiographs and CT scanning
of the abdomen should be considered in patients with
refractory disease and in patients with suspected com-
plications, such as lymphoma, carcinoma, strictures, or
ulcerative jejunoileitis. As occurred in the case patient,
the radiographic series of the small intestine may re-
veal dilation of the proximal small bowel, strictures, or
a mass lesion. Abdominal CT findings suggestive of
celiac disease include splenic atrophy, ascites, and lym-
phadenopathy, whereas localized wall thickening of the
small intestine may suggest the presence of lymphoma
or carcinoma.52

Further Evaluation

The patient undergoes an extended upper end-
oscopy, which reveals a tight stricture in the jejunum.
Following dilatation of this stricture, a neoplastic mass
is identified in the proximal jejunum. The patient
undergoes exploratory laparotomy, resection of the
involved jejunum, and end-to-end jejunojejunostomy.
Pathology confirms the presence of an invasive adeno-
carcinoma forming a polypoid mass associated with a
stricture. The resection margins are negative for malig-
nancy, and regional lymph nodes are not involved with
metastatic disease. The patient has an uneventful post-
operative recovery and is discharged home on a strict
gluten-free diet.

• What is refractory celiac disease?

Refractory Disease

Refractory celiac disease is a diagnosis of exclusion
defined by persistent symptoms of malabsorption
despite a strict gluten-free diet for at least 6 months
with continued villous atrophy on duodenal biopsy.
Refractory disease, which affects 5% of patients with
celiac disease, can be a particularly challenging prob-
lem. A detailed dietary review should be performed
to determine whether the diet is fully gluten-free.46

Tests for antiendomysial and antigliadin antibodies
should be negative; a positive result suggests noncom-
pliance with the dietary restrictions. Patients with
refractory disease are often elderly and at high risk
for development or coexistence of complications such
as enteropathy-associated T-cell lymphoma, ulcerative
jejunoileitis, and collagenous sprue. As many as 75% of
these patients harbor an abnormal clonal intraepithe-
lial T-lymphocyte population; it has been suggested
that this condition be classified as cryptic enteropathy-
associated T-cell lymphoma.53 Patients with refractory celi-
ac disease are frequently very ill, with marked protein-
losing enteropathy, and often require total parenteral
nutrition. Treatments include administration of corti-
costeroids and other immunosuppressive agents, such
as azathioprine and cyclosporine.54,55

In patients with persistent diarrhea, one should
consider the possibility of a coexisting second diagno-
sis. Patients with celiac disease will have had a thor-
ough evaluation for diarrhea if it was present at the
time of initial diagnosis. However, prior to making a
diagnosis of refractory celiac disease, it may be neces-
sary to reevaluate the patient for additional diagnos-
es, such as microscopic colitis, pancreatic exocrine in-
sufficiency, and lactose and fructose intolerance. The
possibility of alternate diagnoses should be reexam-
ined. Whipple’s disease, severe bacterial overgrowth,
eosinophilic gastroenteritis, ischemic enteritis, im-
munodeficiency states, and amyloidosis should be
considered.

SUMMARY

Celiac disease is much more prevalent than previ-
ously recognized. Increased awareness among physi-
cians and the availability of sensitive and specific sero-
logic tests have led to the identification of many mild
and clinically silent cases of celiac disease. These cases
are frequently identified in the primary care setting,
highlighting the importance of maintaining a high
degree of clinical suspicion for celiac disease. HP
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