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Abstract

Background and Objectives: Celiac disease is an autoimmune disorder triggered
by the consumption of gluten, characterized by chronic inflammation of the small
intestine. This condition leads to gastrointestinal symptoms, such as diarrhea and
extraintestinal manifestations, including growth failure, osteopenia, and anemia,
posing serious consequences for the health and development of children. The only
way to manage this disease is to adhere to a gluten-free diet. Numerous studies
have reported conflicting results regarding nutritional deficiencies in children with
celiac disease and the impact of a gluten-free diet on these deficiencies. The present
study aimed to describe micronutrient deficiencies and propose strategies for the
improvement of these deficiencies in children with celiac disease.

Materials and Methods: Online database searches were performed until December
2024. The keywords employed included "celiac disease," "nutritional status,"
"vitamins," "minerals," "nutrients," "gluten-free diet," "children," "micronutrients,"
and "malnutrition." Studies were initially selected based on their titles, followed by
an evaluation of the abstracts, and subsequently, a thorough review of the full texts
of the articles.

Results: Children with celiac disease commonly experience deficiencies in
micronutrients, such as iron, vitamin B12, vitamin D, calcium, magnesium, and
zinc, which arise from malabsorption and the atrophy of intestinal villi. These
deficiencies may persist even after the initiation of treatment, as the elimination of
gluten-containing grains, particularly enriched breads, can lead to nutritional
imbalances.

Conclusion: As evidenced by the obtained results, monitoring nutritional status and
adhering to a balanced gluten-free diet is essential. Furthermore, referral to a
nutritionist for education and ongoing assessment of the nutritional status of
children with celiac disease is of utmost importance.

Keywords: Celiac disease, Diet, Gluten-free, Malnutrition, Micronutrients,
Nutrients, Nutrition assessment
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Extended Abstract

Background and Objective

Celiac disease (CD) is a genetic autoimmune
disorder characterized by inflammation and
damage to the intestine due to gluten consumption,
leading to gastrointestinal symptoms, such as
abdominal pain, vomiting, and diarrhea, as well as
non-gastrointestinal symptoms, including
dermatitis, anemia, and delayed growth.
Micronutrient deficiencies occur due to the
inability of small intestine to absorb nutrients during
active CD. The primary treatment for CD is a gluten-
free diet (GFD), which involves the elimination of
wheat, rye, and barley. Following the initiation of
this dietary regimen, the intestine typically
improves and restores its function. Nonetheless,
removing gluten-containing grains from the diet can
negatively affect energy and nutrient content.
Several studies have reported conflicting results
regarding nutritional deficiencies in children with
celiac disease, as well as the impact of a gluten-free
diet on these deficiencies and their association with
health issues remains unclear. This review study
aimed to assess micronutrient deficiencies in
children with celiac disease before and after the
commencement of a gluten-free diet.

Materials and Methods

A query was conducted on PubMed, Scopus, and
Web of Science databases, and the relevant articles
up to December 2024 were reviewed. The
keywords employed included ‘'celiac disease,"
"nutritional  status,"  "vitamins,"  "minerals,"
"nutrients," "gluten-free diet," "children,"
"micronutrients," and "malnutrition." Studies were
initially selected based on their titles, followed by
an evaluation of the abstracts, and subsequently, a
thorough review of the full texts of the articles.

Results

Studies indicate that children diagnosed with celiac
disease often face multiple micronutrient
deficiencies and require nutritional assessment.
Iron, vitamin B12, vitamin D, calcium, magnesium,
and zinc are among these deficiencies. These
deficiencies primarily arise due to the atrophy of

intestinal villi and malabsorption of nutrients. Some
deficiencies, such as iron deficiency, may persist
even after treatment begins. This is typically due to
the elimination of gluten-containing grains,
particularly enriched breads, which serve as
important sources of micronutrients, along with the
continued state of malabsorption owing to the
prolonged recovery of villi. Approximately 50% of
children with celiac disease are inadvertently
exposed to gluten, which may result from
incomplete adherence to the gluten-free diet.

Discussion

The removal of gluten-containing foods and their
replacement with grains that may be nutritionally
inferior can lead to nutritional imbalances. For
instance, gluten-free products typically contain
lower amounts of folate than gluten-containing
products since folate fortification policies vary
across countries, with some countries excluding
gluten-free foods from their fortification programs.
In addition, wheat flour fortification with iron is
implemented in some countries, including Iran;
nonetheless, children with celiac disease who must
exclude bread from their diets miss out on the
benefits of this fortification. To address these issues,
periodic monitoring of the nutritional status of at-
risk groups may be beneficial.

Conclusion

Adhering to a balanced gluten-free diet that aligns
with patient preferences and assisting in ongoing
compliance with this regimen are key goals for
nutrition  counselors.  Diligent and regular
monitoring of the nutritional status and physical
growth of children with celiac disease is
recommended. Even though a gluten-free diet is the
only available treatment for celiac disease, studies
indicate that one in six patients did not receive any
counseling or education regarding a gluten-free
diet, and 9% did not have any regular nutritional
follow-up after diagnosis. Therefore, prompt referral
of children and adults with celiac disease to a
nutrition counselor for guidance and education on
a gluten-free diet and periodic nutritional
monitoring is essential.
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