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Abstract: Celiac disease is an autoimmune 
disorder with genetic predisposition that affects 

as many as 1 in 100 individuals. Treatment 
is a lifelong, strict adherence to a gluten-free 

diet. Management by a primary care provider 
may lead to increased adherence and can 

minimize effects of nonadherence to the diet.
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eliac disease, also known as celiac sprue or gluten-
sensitive enteropathy, is an autoimmune disorder 
in genetically susceptible individuals who have 

a permanent intolerance to gluten, a protein found in 
wheat, barley, and rye.1 Pure oats that have not been con-
taminated with gluten-containing grains are safe for those 
with celiac disease to consume. It should be noted, however, 
that commercial oats are likely to be contaminated with 
gluten, and there should be close monitoring for signs of 
relapse.1 Persons with celiac disease almost always carry 
either HLA-DQ2 or HLA-DQ8 heterodimers.1 Common 
complaints in patients with celiac disease are generalized 
abdominal pain, bloating, diarrhea, fatigue, and joint or 
muscle pains. Complications of celiac disease can include 

reduced bone mineral density, complications related to 
malabsorption, ischemic heart disease, increased risk of 
additional  autoimmune diseases, higher risk for non-
Hodgkin lymphoma and small bowel cancer, depression, 
and dermatitis herpetiformis.2-7

In addition to the potential health complications of ce-
liac disease, there is also a signifi cant impact to the personal 
lives of those affected, society, and the healthcare system. 
Celiac disease is often diagnosed by a gastroenterologist, but 
many patients have complications or adverse reactions that 
can effectively be managed by nurse practitioners (NPs). The 
purpose of this article is to examine the prevalence, presen-
tation, risks, and complications of celiac disease. Treatment 
options and adherence to treatment will also be examined. 

 disease disease
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Implications for nursing practice, education, and research 
will be provided.

■  Impact
Celiac disease has an impact on patients’ personal lives, their 
families, society, and the healthcare system. In addition to 
the physical complications, there is a signifi cant psycho-
social impact on those with celiac disease as evidenced by 
the number of those affected by decreased quality of life 
scores, anxiety, and depression.6,8-10 One study examining 
healthcare costs associated with celiac disease in Italy and 
the United States found that the cost in the 3 years prior 
to a diagnosis of celiac disease in the United States was an 
estimated $8,748.11 The true healthcare costs are likely much 

higher than this due to the 10-year average spent before 
an accurate diagnosis of celiac disease. Interestingly, the 
projected cost required to diagnose celiac disease was only 
$2,707.11 The total costs were likely elevated by repetition of 
studies, poor application of diagnostic studies, and testing 
while on a gluten-free diet. Screening patients as appropri-
ate and increasing provider awareness about celiac disease 
could improve healthcare-associated costs.11 In addition to 
impact of healthcare costs on society, there has been a recent 
gluten-free diet trend. Although the gluten-free diet is not 
recommended for everyone, the increased attention has 
raised awareness of the gluten-free diet and led to improved 
quality and cost for those with celiac disease.12,13

■  Presentation
Celiac disease can have many different presentations, likely a 
factor in a delayed diagnosis. Celiac disease has been described 
as early as the late 1800s, but it was not until the 1950s that 
the disease was found to be caused by gluten or histological 
evidence was able to support a physiologic difference in per-
sons with celiac disease.14 Before the 1950s, celiac disease was 
diagnosed based on severe symptomatology, such as weight 
loss, diarrhea, anemia, osteomalacia, and tetany.15 In 1888, the 
symptoms were often so severe that Samuel Gee said, “Death 
is a common end.”16 Currently, the “classic” presentation of 
celiac disease consists of diarrhea, abdominal pain and dis-
tension, with failure to thrive noted in children.3 Due to the 
advances in immunology, more precise screening techniques 
are available with the antitissue transglutaminase antibody 

tests.14 Now that screening of certain high-risk populations 
is increasingly becoming standard, differing presentations are 
becoming more common. These other presentations include 
anemia, osteoporosis, vague abdominal complaints, ataxia, 
neuropathy, alopecia areata, psoriasis, and multiple other 
extra-intestinal manifestations.3

A potential presentation of a patient with celiac disease 
is a rare condition known as dermatitis herpetiformis (an 
autoimmune disorder associated with gluten-sensitive enter-
opathy), which is the cutaneous expression of celiac disease. 
The lesion begins as pruritic symmetrical, erythematous 
blisters and evolves into excoriations and hyperpigmentation. 
Lesions are most often noted to extensor aspect of elbows 
and knees, but shoulders, buttocks, sacrum, and the face 

can also be involved. The gluten-free 
diet is the most effective treatment for 
patients with dermatitis herpetiformis, 
although dapsone, topical corticoste-
roids, and some oral antihistamines are 
options to minimize symptoms until 
the gluten-free diet is effective.7 Primary 
care providers should be aware of this 

skin condition, as they are more likely than a gastroenterolo-
gist to be confronted with this type of presentation.

■  Clinical decision making
According to the 2013 guidelines from the American Journal 
of Gastroenterology, persons with the following should be 
screened for celiac disease: those with signs of malabsorp-
tion, chronic diarrhea, weight loss, postprandial abdominal 
pain, and/or bloating.1 Additionally, first-degree family 
members of persons with confi rmed celiac disease who have 
signs or symptoms suggestive of the disease, persons with 
unexplained elevated transaminases, and those with type 
1 diabetes with digestive complaints should be screened.1 
Celiac disease has been found in as many as 27% of those 
with lymphocytic colitis. For this reason, those found to 
have lymphocytic colitis should also be screened for celiac 
disease, especially when symptoms are refractory to treat-
ment for colitis. If no improvement with gluten-free diet is 
seen, poor dietary adherence should be assessed for, which 
can be done with repeat serology, as antibodies should re-
vert to normal in those on a gluten-free diet within 1 year, 
and other causes or coexisting conditions, such as: irritable 
bowel syndrome, primary lactase defi ciency, microscopic 
colitis, small intestinal bacterial overgrowth, lymphoma, 
or refractory sprue.17

■  Diagnosis
The fi rst step for the diagnosis of celiac disease is serologic 
studies while on a gluten-containing diet, starting with 

Celiac disease has an impact on the patients’ 

personal lives, their families, society, and 

the healthcare system.
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 immunoglobulin A (IgA) anti-tissue transglutaminase 
(tTG), which has a sensitivity estimated as high as 95%.1,17 
There is a high prevalence of selected IgA deficiency in 
celiac disease compared to the general population, and for 
this reason, a total IgA level should be obtained for nega-
tive IgA tTG results when there is a high level of suspicion. 
Further testing with IgG tTG and IgG-deamidated gliadin 
peptides should be performed if selective IgA defi ciency 
is identifi ed.1,17 If celiac disease is strongly suspected, en-
doscopy with intestinal biopsies should still be pursued, 
even if serologic studies are negative. Genetic testing for 
celiac disease should be reserved for patients with atypical 
symptomatology or when there are discrepancies between 
serologic and histological fi ndings.1,17

The European Society of Paediatric Gastroenterology, 
Hepatology and Nutrition published revised guidelines for 
the diagnosis of celiac disease in 2012, which deemed intes-
tinal biopsy no longer necessary when there is a very high 
level of tTG with additional supportive serologic markers.18 
However, the 2013 American Gastroenterological Associa-
tion (AGA) notes these guidelines are lacking supportive 
data and recommends upper endoscopy with small bowel 
biopsy of the duodenal bulb in addition to at least four 
biopsies of the distal duodenum to confi rm celiac disease.1 
Biopsies should reveal villous atrophy, hyperplastic crypts, 
and increased intraepithelial lymphocytes in persons with 
celiac disease.17 It is also important to note that negative 
fi ndings cannot be used to exclude celiac disease in patients 
already on a gluten-free diet.1,17 Repeat endoscopy to assess 
for healing is recommended when symptoms persist or 
relapse despite gluten-free diet.1,17

Differential diagnoses. The vague symptomatology of 
celiac disease is a contributing factor to the delayed diagno-
sis. Differential diagnoses of celiac disease include: bacterial 
overgrowth syndrome, collagenous and lymphocytic colitis, 
eosinophilic gastroenteritis, parasitic infections, amyloi-
dosis, and radiation enteritis.17 While many of these have 
symptoms similar to celiac disease, there are those that also 
have similar endoscopic fi ndings, such as: small intestinal 
bacterial overgrowth, tropical sprue, drug-associated en-
teropathy, collagenous sprue, Crohn disease, eosinophilic 
enteritis, and intestinal tuberculosis.1

Risks and complications. Multiple studies have shown 
that there is potential for complications and risk of addition-
al comorbidities with celiac disease, particularly an increased 
incidence of other autoimmune disease.19 (See Potential 
complications of celiac disease.) Celiac disease is associated 
with osteoporosis, nutritional defi ciencies, anemia, obesity, 
anxiety/depression, chronic diseases, and malignancy. Many 
of these complications are reduced or eliminated with adher-
ence to a gluten-free diet.

Osteoporosis. Celiac disease is a risk factor for the de-
velopment of reduced bone mineral density and osteo-
porosis.20,21 However, once patients are established on a 
gluten-free diet, bone mineral density improves, therefore, 
decreasing risk of osteoporosis and fractures.20,21 Individuals 
diagnosed with celiac disease should have a baseline bone 
mineral density scan (dual-energy X-ray absorptiometry) 
with continued evaluations based on results with treatment 
as necessary.

■  Nutritional defi ciencies
Most patients with celiac disease also experience multiple 
nutritional deficiencies, including folate and vitamin B. 
Because of this defi ciency, homocysteine levels are elevated, 
increasing the risk of cardiovascular disease.22 Additionally, a 
large cohort study published by the American Heart Associa-
tion found a 19% increase in risk of ischemic heart disease in 
patients with celiac disease.4 This is thought to be related to 
the chronic infl ammation in the gut. Ischemic heart disease 
is the leading cause of death in the United States, making 
cardiovascular risk assessments and potential interven-
tions or treatments imperative for patients with celiac dis-
ease.4 Additionally, vitamin D defi ciency  contributes to the 
 decreased bone mineral density and should be assessed and 
treated as appropriate.3,23

Anemia. Anemia is one of the most common complica-
tions of celiac disease and is noted even in patients without 
gastrointestinal manifestations of the disorder. One of the 
underlying mechanisms for anemia in this population is 
related to malabsorption of folate, cobalamin, and iron.24 
Another mechanism is anemia of chronic disease, in which 
the proinfl ammatory cytokines infl uence the regulation of 
hepcidin, inhibiting iron release, and therefore, resulting 
in anemia.24 Iron defi ciency anemia in celiac disease has 
been reported as high as 46%.24 It is important for NPs to 
be aware that iron defi ciency anemia in celiac disease does 
not improve with oral iron supplementation.24 However, 
once established on a gluten-free diet, the anemia should 
begin to improve.24-27

Obesity. Because of the increased caloric content of 
commercial gluten-free products, it is imperative for NPs 

 Potential complications of celiac disease 

• Hypothyroidism
• Anxiety/depression
• Nutritional defi ciencies/anemia
• Diabetes
• Obesity
• Malignancy
• Osteoporosis
• Dermatitis herpetiformis
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to monitor weight and body mass index to ensure proper 
nutritional habits. A study from 2010 found that after 
initiating a gluten-free diet, the percentage of overweight 
patients doubled.28 This is concerning, especially consid-
ering another study of 371 patients with celiac disease 
found 39% to be overweight at diagnosis.29 NPs should 
counsel patients regarding healthy eating habits to de-
crease risk of obesity associated comorbidities and refer 
to a dietitian, if needed.

■  Chronic illnesses
Two diseases in particular are frequently associated with 
celiac disease: hypothyroidism and insulin-dependent 
diabetes.30 Of patients with celiac disease, as many as 15% 
are diagnosed with hypothyroidism.30 Additionally, up to 
5% of patients with autoimmune thyroiditis are positive 
for celiac disease.30 Persons with untreated celiac disease 
often require higher doses of levothyroxine as treatment 
for hypothyroidism.30 This need often decreases once a 
gluten-free diet is implemented and the thyroid-stimulating 
hormone should be monitored more closely during these 
changes to minimize risk of resultant hyperthyroidism.30

Not only has there been an association of celiac disease 
and type 1 diabetes mellitus (T1DM), studies have found 
an increased subsequent development of T1DM after the 
diagnosis of celiac disease and have found there may be 

some protective factor in adherence to a gluten-free diet in 
adults.19,31 Patients should be screened for diabetes at the 
diagnosis of celiac disease and routinely based on results 
and other risk factors to minimize microvascular complica-
tions, especially in those nonadherent to the gluten-free diet. 
Although there have been reports of decreased hypoglycemic 
events despite increased insulin requirements for patients 
who have T1DM and celiac disease, the AGA reports this as 
inconclusive.32,33

Anxiety and depression are frequently found in ce-
liac disease.6,8-10 There is opposing research to whether 
the gluten-free diet improves quality of life. A study of 
the pediatric population found increases in depressive 
and anxiety symptoms, while a different study found that 
adults with celiac disease had signifi cant improvements 
in quality of life scores after dietary modifi cation.8,9 It is 
important to assess patients with celiac disease for signs 
of depression or anxiety and provide referral to a support 
group or counseling and implement treatment if needed. It 
has been reported that depression is a contributing factor 
to nonadherence with medical treatment.6 However, in this 
population, adherence is necessary for the well-being of the 
patient and for decreasing risk of complications.

■  Malignancy
A condition known as refractory celiac disease (RCD) 
can develop in a very small population of patients with 
celiac disease. In this condition, villous atrophy with 
crypt hyperplasia persists despite strict adherence to a 
gluten-free diet.5 There are two types of RCD recognized: 
RCD I is noted by a normal expression of T-cell surface 
markers, and the prognosis is markedly greater than RCD 
II. In the RCD II population, there is aberrant intraepi-
thelial T lymphocytes present and an associated greater 
risk of the development of enteropathy-associated T-cell 
lymphoma (EATL).5

A retrospective analysis of patients with complicated 
celiac disease found that of patients diagnosed with RCD 
II, EATL developed in 52% of patients.5 EATL has an esti-
mated 5-year survival rate of 11% to 20%.5 It is imperative 
that NPs monitor patients with celiac disease for persistent 
symptoms of celiac disease and potential signs of RCD. Ad-
ditionally, there is an increased risk of lymphoproliferative 
malignancies.34 However, celiac disease has been found to 
have some protective effect from the development of breast, 
endometrial, and ovarian cancers.35

■  Treatment and adherence to treatment
Adherence to the gluten-free diet is one of the greatest chal-
lenges to the treatment of celiac disease. (See Gluten-free 
diet guide.) Adherence rates are often below 50%  despite 

 Gluten-free diet guide38

Safe

•  Fruits and  vegetables
•  Fresh beef, poultry, pork, seafood
•  Eggs
•  Beans, seeds, and nuts
•  Wine and  distilled liquor

Potential risks

•  Caramel color: some say it is safe, however, the FDA 
permits caramel color to be derived from barley malt, 
which does  contain gluten.

•  Dressings and  condiments: may contain caramel color 
or malt  vinegar.

•  Soft drinks
•  Processed meats
•  Medications may contain gluten, including over-the-

counter vitamins.
•  Restaurants: Even if a gluten-free menu is available 

for foods such as pasta or pizza, assess for the risk of 
cross- contamination.

Never

•  Any product containing wheat,  barley, rye, spelt, 
 triticale, semolina.

•  Cakes, pastries, cookies, and crackers
•  Breads, pasta, rolls, pizza.
•  Beer

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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this being the only treatment.36 Additionally, these patients 
are not being followed closely enough by providers and 
dietitians. One study found that at 1 year of diagnosis, 
only 41% of patients had seen a provider for a follow-up 
visit, and only 3.3% had seen a registered dietitian despite 
recommendations by the AGA for routine follow-up vis-
its.33,36 The AGA states, “Improved knowledge of celiac 
disease, the GFD, gluten-containing food products, and 
outcomes of untreated celiac disease would likely improve 
compliance.”33

All primary care providers, including NPs, need to em-
phasize the importance of these follow ups as well as manag-
ing patients’ needs that are not being met by gastroenterolo-
gists. In the study conducted by Herman and colleagues, of 
those patients who did attend a follow-up visit, 56% were 
with a primary care provider compared with 39% seen by a 
gastroenterologist.36 Primary care providers are essential to 
the diagnosis and management of celiac disease.

There are other barriers to adherence to a gluten-free 
diet in addition to poor attendance at follow-up visits by 
patients. One of these barriers is the cost of a gluten-free 
diet, which has been found to be signifi cantly more expen-
sive and diffi cult to follow. A study found that more than 
half of the parents of a child with celiac disease thought 
of a gluten-free diet as a fi nancial burden.26 A study from 
Practical Gastroenterology showed that the cost of wheat 
fl our per pound was estimated at $0.34, whereas a gluten-
free substitute, brown rice fl our, was estimated to cost $1.89 
per lb. Chocolate chip cookies estimated at $2.69 per lb with 
gluten-free substitute at $12.83 per lb.13

This barrier is best overcome by choosing foods that 
are naturally gluten free from regular grocery stores, such 
as fruits, vegetables, nuts, and fresh meats.13 Additionally, 
access to gluten-free foods may be limited and even in 
schools or restaurants with gluten-free options, contami-
nation is a concern.3,7 There is also some evidence that 
implementation of a gluten-free diet can be linked with an 
increase in depression and anxiety in pediatric patients, 
likely related to the perceived negative infl uence in social 
life. This is a contributing factor in decreased diet adher-
ence rates.8,37 However, there is also opposing evidence that 
shows increased quality of life scores in adults once on a 
gluten-free diet.9 This may be related to the age at diagnosis 
and reinforces need for appropriate referrals to dietitians 
and/or social support groups.

■  Implications for nursing practice
It is essential for providers to be aware of the disease pro-
cess in order to minimize serious and even potentially 
life-threatening complications. Issues with nonadherence 
have been discussed and NPs have the opportunity to be 

the cornerstone in providing a strong foundation for re-
sources, as increased adherence to a gluten-free diet im-
proves outcomes. While research exists on the potential 
complications of celiac disease, additional research is 
needed to fi nd more causes for nonadherence with the 
gluten-free diet and more effective interventions and re-
sources. Considering many patients have symptoms for 
years before being accurately diagnosed, it will also be 
important for NPs to become educated regarding the 
atypical presentations of celiac disease, as this fi eld is on 
the forefront of detecting the symptoms and making ap-
propriate referrals. 
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