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Introduction:

The prevalence of allergic diseases, such as atopic dermatitis, asthma, allergic rhinitis, and food
allergies, has been steadily increasing worldwide, particularly in developed countries. Preterm
infants, born before 37 weeks of gestation, are a particularly vulnerable group with a higher risk
of developing these conditions. This increased susceptibility is attributed to several factors,
including immature immune systems, altered gut microbiota, and increased intestinal permeability.

Early nutrition plays a critical role in the development of the immune system and can significantly
influence the risk of allergic diseases in preterm infants. Breast milk, with its unique composition
of immunological factors, nutrients, prebiotics, and probiotics, is considered the gold standard for
infant nutrition and offers protection against allergies. However, when breastfeeding is not feasible
or insufficient, alternative feeding options, such as hydrolyzed protein formulas and amino acid-
based formulas, can be considered to minimize allergy risk.

This article aims to provide a comprehensive overview of the relationship between feeding type
and the development of allergic diseases in preterm infants. We will discuss the benefits and
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limitations of different feeding methods, examine their impact on the immune system and gut
microbiota, and provide evidence-based recommendations for healthcare professionals.

The Role of Breastfeeding:

Breast milk is the ideal nutrition for all infants, but it is especially crucial for preterm infants due
to its unique composition and protective properties. It contains a complex array of bioactive
components that promote optimal growth, development, and immune system maturation.

Immunological Factors:

Breast milk is rich in immunological factors that help protect preterm infants from infections and
allergies. These factors include:

» Secretory IgA: The most abundant antibody in breast milk, it protects against pathogens in
the gut.

» Lactoferrin: An iron-binding protein with antimicrobial and anti-inflammatory properties.

A\

Lysozyme: An enzyme that breaks down bacterial cell walls.

» Oligosaccharides: Complex carbohydrates that promote the growth of beneficial bacteria in
the gut and inhibit the binding of pathogens to the intestinal lining.

» Cytokines: Signaling molecules that regulate immune responses.
» Growth factors: Promote the development and maturation of the immune system.
Nutrients:

Breast milk provides the optimal balance of nutrients essential for the growth and development of
preterm infants, including:

» Protein: Provides the building blocks for tissues and organs.

» Fat: A concentrated source of energy and essential fatty acids.

» Carbohydrates: The primary source of energy.

» Vitamins and minerals: Essential for various metabolic processes.
Prebiotics and Probiotics:

Breast milk contains prebiotics, such as oligosaccharides, which promote the growth of beneficial
bacteria in the gut. It also contains probiotics, live microorganisms that contribute to a healthy gut
microbiota. A balanced gut microbiota is crucial for immune system development and can help
reduce the risk of allergies.

Protection from Allergens:

Breast milk contains maternal antibodies that can help protect the infant from allergens. It also
helps to mature the gut barrier, reducing the likelihood of allergens passing into the bloodstream
and triggering an immune response.

Duration of Breastfeeding:

Longer durations of breastfeeding are associated with a lower risk of allergic diseases in preterm
infants. Studies have shown that exclusive breastfeeding for at least four months can significantly
reduce the risk of eczema, wheezing, and food allergies.

Statistical Data:

» According to a meta-analysis by Sonnenshein-van der Voort et al. (2014), preterm birth is
associated with an increased risk of childhood asthma, and breastfeeding can reduce this risk.



66 American Journal of Bioscience and Clinical Integrity Volume: 1 | Number: 10 (2024)

» Stocks et al. (2013) reported that early lung development, influenced by factors like
breastfeeding, has a lifelong impact on respiratory health and disease.

» Peterson and Artis (2014) highlighted the role of intestinal epithelial cells, which are
influenced by breast milk components, in regulating barrier function and immune homeostasis.

Challenges and Limitations:

While breastfeeding is the preferred feeding method for preterm infants, there may be challenges
and limitations, such as:

» Maternal factors: Some mothers may have difficulty producing enough milk or may have
medical conditions that prevent breastfeeding.

» Infant factors: Preterm infants may have difficulty latching or sucking, requiring specialized
support and interventions.

In situations where breastfeeding is not possible or insufficient, alternative feeding options should
be considered to minimize the risk of allergic diseases.

Hydrolyzed Protein Formulas:

When breastfeeding is not feasible or insufficient, hydrolyzed protein formulas offer an alternative
for preterm infants with a high risk of developing allergic diseases. These formulas contain
proteins that have been broken down into smaller peptides or amino acids, reducing their
allergenicity.

Protein Hydrolysis:

Protein hydrolysis is a process in which proteins are broken down into smaller peptides or amino
acids through enzymatic or chemical treatment. The degree of hydrolysis can vary, resulting in
partially hydrolyzed formulas (PHFs) or extensively hydrolyzed formulas (EHFs). PHFs contain
larger peptides and are generally used for infants with a moderate risk of allergies, while EHFs
contain smaller peptides and are preferred for infants with a high risk or existing allergies.

Composition and Benefits:

Hydrolyzed protein formulas are designed to provide complete nutrition for preterm infants while
minimizing the risk of allergic reactions. They typically contain:

» Hydrolyzed protein: The primary source of protein, broken down into smaller peptides or
amino acids.

» Carbohydrates: Provide energy.

» Fats: A source of energy and essential fatty acids.

» Vitamins and minerals: Essential for various metabolic processes.

» Prebiotics and probiotics: May be added to support gut health.

The benefits of hydrolyzed protein formulas include:

» Reduced allergenicity: Smaller peptides are less likely to trigger an allergic response.
» Improved digestibility: Smaller peptides are easier to digest and absorb.

» Reduced risk of allergic diseases: Studies have shown that EHFs can reduce the risk of
eczema and cow's milk allergy in high-risk infants.

Statistical Data:

» A meta-analysis by Osborn and Sinn (2011) found that EHFs significantly reduced the risk of
eczema in infants with a family history of atopy.
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» A study by Boyle et al. (2016) showed that EHFs were effective in preventing cow's milk
allergy in high-risk infants.

Potential Drawbacks:

» Taste: Hydrolyzed protein formulas may have a bitter taste that some infants find unpalatable.
» Cost: They are generally more expensive than standard infant formulas.

Amino Acid-Based Formulas:

In cases where preterm infants have severe allergies or fail to tolerate hydrolyzed protein formulas,
amino acid-based formulas may be recommended. These formulas contain free amino acids, the
simplest form of protein, making them the least allergenic option.

Composition and Benefits:

Amino acid-based formulas provide complete nutrition for preterm infants and are typically
composed of:

» Free amino acids: The sole source of protein.

» Carbohydrates: Provide energy.

» Fats: A source of energy and essential fatty acids.

» Vitamins and minerals: Essential for various metabolic processes.

The benefits of amino acid-based formulas include:

» Minimal allergenicity: Free amino acids are unlikely to trigger an allergic response.

» Improved tolerance: They are well-tolerated by infants with severe allergies or
malabsorption.

Potential Drawbacks:

» Taste: Amino acid-based formulas may have a distinct taste that some infants find
unappealing.

» Cost: They are the most expensive type of infant formula.

» Long-term safety: More research is needed on the long-term safety and effects of amino acid-
based formulas.

The Immune System and Gut Microbiota:

The development of allergic diseases in preterm infants is closely linked to the maturation of their
immune system and the composition of their gut microbiota.

Immune System Development:

The immune system of preterm infants is immature and more prone to allergic responses. Key
factors contributing to this immaturity include:

» Reduced exposure to maternal antibodies: Preterm infants receive fewer maternal
antibodies through the placenta and breast milk.

» Impaired development of immune cells: The development of T cells, B cells, and other
immune cells is altered in preterm infants.

» Increased production of pro-inflammatory cytokines: Preterm infants tend to have a higher
production of pro-inflammatory cytokines, which can contribute to allergic inflammation.

Gut Microbiota:

The gut microbiota plays a crucial role in immune system development and can influence the risk
of allergies. Preterm infants have a different gut microbiota composition compared to term infants,
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characterized by:
» Lower diversity: Fewer different types of bacteria.
» Delayed colonization: Slower establishment of beneficial bacteria.

» Increased colonization by potentially harmful bacteria: Higher prevalence of pathogens
like Staphylococcus aureus.

Feeding and the Gut Microbiota:
The type of feeding can significantly impact the gut microbiota composition in preterm infants.

» Breastfeeding: Promotes the growth of beneficial bacteria, such as Bifidobacteria and
Lactobacilli, which help to strengthen the immune system and reduce allergy risk.

» Formulafeeding: Can lead to a different gut microbiota composition, with a higher prevalence
of potentially harmful bacteria. However, hydrolyzed protein formulas and amino acid-based
formulas may have a less disruptive effect on the gut microbiota compared to standard
formulas.

Clinical Recommendations:

» Promote breastfeeding: Breastfeeding should be encouraged and supported as the preferred
feeding method for all infants, especially preterm infants.

» Consider hydrolyzed protein formulas: For preterm infants with a high risk of allergies or
those who cannot be breastfed, EHFs should be considered.

» Use amino acid-based formulas cautiously: Amino acid-based formulas should be reserved
for infants with severe allergies or those who fail to tolerate EHFs.

» Monitor for allergic reactions: All infants, especially preterm infants, should be closely
monitored for signs of allergic reactions, such as eczema, wheezing, vomiting, or diarrhea.

» Provide individualized care: The choice of feeding method should be individualized based
on the infant's specific needs, risk factors, and clinical situation.

Conclusion:

Preterm infants are a vulnerable population with an increased risk of developing allergic diseases.
The type of nutrition they receive in early life plays a crucial role in shaping their immune system
and influencing their susceptibility to allergies. Breastfeeding is the preferred feeding method for
all infants, especially preterm infants, due to its unique composition of immunological factors,
nutrients, prebiotics, and probiotics. When breastfeeding is not feasible or insufficient, hydrolyzed
protein formulas, particularly extensively hydrolyzed formulas, can be considered for preterm
infants with a high risk of allergies. Amino acid-based formulas should be reserved for infants
with severe allergies or those who fail to tolerate extensively hydrolyzed formulas.

Healthcare professionals should promote breastfeeding and provide education and support to
families of preterm infants regarding feeding choices. Individualized care should be provided,
taking into account the infant's specific needs, risk factors, and clinical situation. Further research
Is needed to better understand the complex interplay between feeding type, the immune system,
gut microbiota, and the development of allergic diseases in preterm infants. This knowledge will
help to optimize feeding strategies and reduce the burden of allergic diseases in this vulnerable
population.
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