causes of iron deficiency in people with celiac disease

The causes of iron deficiency in people with celiac disease are multifaceted, often stemming from a
complex interplay of malabsorption, increased iron loss, and insufficient dietary intake. Celiac disease, an
autoimmune disorder triggered by gluten consumption, profoundly impacts the small intestine, the
primary site for nutrient absorption. Iron, a vital mineral for oxygen transport and energy production, is
particularly susceptible to these absorptive challenges. Understanding these underlying mechanisms is
crucial for effective management and treatment strategies. This comprehensive article delves into the
primary reasons behind iron deficiency in individuals diagnosed with celiac disease, exploring the damage

to the intestinal lining, the role of inflammation, dietary considerations, and potential blood loss.
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The Damaged Small Intestine: A Barrier to Iron Absorption

The hallmark of celiac disease is the autoimmune reaction to gluten, which leads to significant damage to
the villi in the small intestine. These villi are finger-like projections that dramatically increase the surface
area available for nutrient absorption. In individuals with celiac disease, the immune system's response to
gluten causes inflammation and flattening of these villi, a condition known as villous atrophy. This

flattening drastically reduces the absorptive capacity of the small intestine.

Iron absorption primarily occurs in the duodenum and jejunum, the upper sections of the small intestine.
‘When these areas are damaged by celiac disease, the specialized cells responsible for absorbing dietary iron
are compromised. The efficiency of the iron transporter proteins, such as DMT1 (divalent metal transporter
1), can be impaired, leading to a reduced uptake of iron from ingested food. Even with a diet rich in iron,
the damaged intestinal lining is unable to efficiently extract and transport the mineral into the bloodstream.
This malabsorption is a cornerstone in understanding why iron deficiency is so prevalent among those with

this autoimmune condition.



Inflammation's Role in Iron Deficiency

Beyond the physical damage to the villi, chronic inflammation associated with untreated celiac disease also
plays a significant role in iron metabolism. Inflammatory cytokines, signaling molecules released during an
immune response, can directly interfere with iron regulation within the body. These inflammatory
mediators can affect how iron is stored and utilized, contributing to a state of functional iron deficiency

even if iron stores are not completely depleted.

One key mechanism involves the hormone hepcidin. Hepcidin is produced by the liver and acts as the
master regulator of iron absorption and distribution. In states of inflammation, hepcidin levels rise. Elevated
hepcidin effectively blocks the release of iron from storage sites (like the liver and macrophages) and
further reduces iron absorption from the intestine. This creates a scenario where iron is "trapped” within
cells and is unavailable for red blood cell production, exacerbating iron deficiency anemia, even if the

individual is consuming adequate iron.

Dietary Factors and Iron Intake

While the primary culprit is malabsorption, inadequate dietary iron intake can further contribute to or
worsen iron deficiency in individuals with celiac disease. For those newly diagnosed, the initial adjustment
to a strict gluten-free diet can be challenging. They may struggle to identify gluten-free sources of iron or

may inadvertently consume less iron-rich foods during the transition period.

Furthermore, many common sources of iron are also foods that contain gluten. For example, fortified
cereals, bread, and pasta are often significant contributors to dietary iron for the general population. When
these are eliminated due to celiac disease, it requires conscious effort to replace them with gluten-free
alternatives that are also iron-fortified or naturally rich in iron. Without careful planning and education,
individuals might unknowingly reduce their overall iron consumption, compounding the absorption issues

caused by their condition.

Key dietary considerations for iron intake in celiac disease include:

¢ Focusing on naturally iron-rich gluten-free foods such as red meat, poultry, fish, legumes (beans,

lentils), dark leafy green vegetables (spinach, kale), nuts, and seeds.
¢ Choosing iron-fortified gluten-free products when available, paying close attention to ingredient lists.

e Pairing iron-rich foods with vitamin C sources (e.g., citrus fruits, bell peppers) to enhance non-heme

iron absorption.



e Avoiding consumption of calcium-rich foods or beverages (like milk) or tea/coffee immediately with

iron-rich meals, as these can inhibit iron absorption.

Increased Blood Loss and Iron Depletion

Another significant, though sometimes overlooked, cause of iron deficiency in celiac disease is increased
blood loss. The chronic inflammation and damage to the intestinal lining can lead to erosions and ulcerations
in the mucosa, which can result in occult (hidden) or overt gastrointestinal bleeding. This gradual or

intermittent loss of blood leads to a steady depletion of iron stores.

The small intestine, being the primary site of damage, is particularly prone to these bleeding events. While
not always immediately apparent as noticeable blood in the stool, chronic microscopic blood loss can
significantly contribute to iron deficiency anemia over time. This is a critical factor that often requires
thorough investigation, especially when iron deficiency persists despite adherence to a gluten-free diet and

efforts to increase iron intake.

Other Contributing Factors

‘While malabsorption, inflammation, dietary choices, and blood loss are the primary drivers, other factors
can also contribute to iron deficiency in people with celiac disease. Certain medications used to manage
other conditions might interfere with iron absorption or increase the risk of bleeding. For instance, non-
steroidal anti-inflammatory drugs (NSAIDs) can irritate the stomach and intestines, potentially worsening

any existing gastrointestinal bleeding.

The genetic predisposition for celiac disease is also linked to other autoimmune conditions, some of which
may also affect iron metabolism or nutrient absorption. Additionally, the individual's overall nutritional
status and the presence of other concurrent medical issues can influence their ability to absorb and retain
iron. The metabolic demands of the body, such as during periods of rapid growth or pregnancy, can also

unmask or exacerbate existing iron deficiencies.

Diagnosis and Management of Iron Deficiency in Celiac Disease

Diagnosing iron deficiency in individuals with celiac disease typically involves a combination of blood tests,

including a complete blood count (CBC) to assess red blood cell indices, serum ferritin levels (a measure of



stored iron), serum iron, total iron-binding capacity (TIBC), and transferrin saturation. These tests help to

confirm the presence of iron deficiency and assess its severity.

The cornerstone of management is a strict, lifelong gluten-free diet. Once gluten is removed, the small
intestine begins to heal, and absorptive capacity usually improves over time. However, it can take months
or even years for full recovery. During this healing period, iron supplementation is often necessary. This
may involve oral iron supplements, which should be taken as prescribed by a healthcare professional,
typically on an empty stomach for better absorption, although this can sometimes cause gastrointestinal

upset.

In cases of severe deficiency or when oral iron is poorly tolerated or ineffective, intravenous iron therapy
may be considered. Regular monitoring of iron levels is essential to ensure the deficiency is being corrected
and to prevent recurrence. Educating patients about iron-rich gluten-free foods and strategies to optimize
absorption is a critical component of long-term management, ensuring they can effectively address the

multifaceted causes of iron deficiency inherent in their condition.

FAQ

Q What is the primary reason for iron deficiency in people with celiac
disease?

A: The primary reason is the damage to the villi in the small intestine caused by the autoimmune reaction

to gluten. This damage significantly impairs the intestine's ability to absorb iron from food.

Q Can inflammation itself cause iron deficiency in celiac disease?

A: Yes, chronic inflammation associated with celiac disease can increase levels of hepcidin, a hormone that

blocks iron absorption and the release of stored iron, leading to functional iron deficiency.

Q How does a gluten-free diet help with iron deficiency in celiac
disease?

A: A strict gluten-free diet allows the small intestine to heal. As the villi recover, the absorptive capacity

for nutrients, including iron, gradually improves.

Q: Are there specific gluten-free foods that are rich in iron?

A: Yes, iron-rich gluten-free foods include red meat, poultry, fish, legumes (beans, lentils), spinach, kale,



nuts, and seeds. Many gluten-free products are also fortified with iron.

Q: Is it possible to lose iron through bleeding in people with celiac
disease?

A: Yes, the inflammation and damage to the intestinal lining in celiac disease can lead to gastrointestinal

bleeding, which causes a loss of iron over time.

Q How long does it typically take for iron absorption to improve after
starting a gluten-free diet?

A: The healing process varies for individuals, but it can take months to years for the small intestine to fully

recover and for iron absorption to significantly improve.

Q Can vitamin C help with iron absorption in someone with celiac
disease?

A: Yes, vitamin C enhances the absorption of non-heme iron (found in plant-based foods). Consuming

vitamin C-rich foods alongside iron-rich gluten-free meals can be beneficial.

Q When would intravenous iron therapy be considered for iron
deficiency in celiac disease?

A: Intravenous iron therapy may be recommended for individuals with severe iron deficiency, those who
do not respond to oral iron, or those who experience significant gastrointestinal side effects from oral

supplements.
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