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Abstract. Preterm infants, due to their immature immune systems and increased exposure
to environmental allergens, are at a heightened risk of developing allergies. This article explores
the unique pathophysiology of allergy development in preterm infants, outlines the diverse clinical
manifestations, and discusses current management strategies aimed at preventing sensitization
and minimizing allergic reactions. We also address the challenges in diagnosis and the need for
ongoing research in this vulnerable population.

Keywords: Preterm infants, allergy, immune immaturity, food allergy, atopic dermatitis,
gut microbiota, anaphylaxis, diagnosis, management strategies, sensitization, immune system,
respiratory allergy, management, prevention.

AJUJIEPTUSI Y HEJOHOIEHHBIX JETEN: IATO®U3UOJIOT U,
KIMHUYECKHUE ITPOSBJIEHUA U CTPATETI'UU JIEYEHUSA

Annomauusn. Heoonowennvie 0emu u3z-3a He3peot UMMYHHOU CUCTEMbl U NOBLIUEHHO20
6030€UCMBUsL ANIEPSEHO8 OKpYHcaroulell cpedvl N00Bepealomcs NOBbIUEHHOM) PUCKY DA36UMUS
auiepcuu. B smori cmambve paccemampueaenmcs YHUKAJIbHAA namogbu3u0ﬂ02uﬂ paseumusl aliepeuu
y HEeOOHOUEHHBIX ()emeﬁ, onucselearomcs pCL’)’H006pa3Hbl€ KIUHUYEeCKue nposdelenHust Uu
oécyofcdaiomc;l COBPEMEHRHbIE cCcmpamecuu J1Ie4YeHUs, HANnpAaeleHHble Ha npedomepau;euue
cech6quu3auuu U MUHUMUAYUIO alllepeuUdecKux peam;m?. Muvr maxoice pacemampueaem
npoobiemvl OUASHOCMUKU U HeOOX0OUMOCIb NOCMOAHHbBIX UCCIE008AHUN 8 IMOTU YA36UMOU cpYynne
HACEJNIeHUA.

Knrueente cnoea: Heoonowennvie ()emu, ajiiepeusl, He3peuiocnbv UMmMyrumema, nuuieeast
auiepcust, amonuyeckuil ()epmamum, Mukp06u0ma KuuievyHuKka, aHa(jszaKcu}z, ()leZHOCI’I’luKa,
cmpamecuu 1e4eHus, C€HCU6LUZU3QI4M}Z, UMMYHHAA cucmema, pecnupamoprasn aileplusl, jledeHue,

npoguraxmuxa.

Introduction

Preterm infants are predisposed to allergic reactions due to the immaturity of their immune
systems. Their underdeveloped immunological response increases the risk of allergic diseases.

This article discusses the course of allergies in preterm infants, the pathophysiological

mechanisms, clinical manifestations, and management strategies.
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1. Pathophysmlogy of Allergies in Preterm Infants
Pathophysiology of Allergy in Preterm Infants
Several factors contribute to the increased risk of allergies in preterm infants:

o Immature Immune System: Preterm infants have a diminished number of circulating T
cells and impaired T-helper type 1 (Th1) cytokine production, which normally suppresses allergic
(Th2) responses. This imbalance favors Th2 polarization, predisposing them to allergic
sensitization.

o Barrier Dysfunction: The skin and gut of preterm infants are more permeable, allowing
greater allergen penetration and increasing the likelihood of sensitization. This is further
exacerbated by reduced production of secretory IgA, which normally provides mucosal immunity.

« Altered Gut Microbiota: The gut microbiota plays a crucial role in immune development
and tolerance. Preterm infants often have a disrupted gut microbiome, characterized by reduced
diversity and colonization with commensal bacteria. This dysbiosis can contribute to immune
dysregulation and increased allergic responses.

o Environmental Exposure: While early exposure to diverse microbes can be protective,
preterm infants may encounter a skewed environment with increased exposure to certain allergens
(e.g., dust mites in the NICU) before their immune system is ready.

« Genetic Predisposition: Genetic factors play a significant role in allergy development.
Preterm infants with a family history of allergies are at even greater risk.

2. Clinical Manifestations

Allergic diseases in preterm infants present with various clinical features:

« Atopic dermatitis — Characterized by dry, erythematous, and pruritic skin.

« Food allergies — Manifested as lactose or protein intolerance, leading to gastrointestinal
issues, vomiting, diarrhea, and colic.

» Respiratory allergies — Early-life asthma and rhinitis symptoms may emerge.

« Risk of anaphylaxis — Increased sensitivity to food or medications may lead to severe
reactions.

3. Diagnostic Approaches

« Skin prick tests — Less commonly used due to reduced skin reactivity in preterm infants.

e Serum IgE levels — Assessing total or specific IgE levels in blood aids in diagnosis.

« Elimination diets — Removing potential allergens from the diet and monitoring symptom
improvement.

« Gut microbiota assessment — Evaluating gut bacterial composition to detect immune

tolerance disruptions.

4. Management Strategies
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o Optimizing nutrition — Breastfeeding supports immune development.

o Hypoallergenic formula milk — Specially formulated hypoallergenic diets are
recommended for severe allergic reactions.

« Probiotics and prebiotics — Improving gut microbiota reduces allergy risk.

« Skin care — Emollients and moisturizers help restore the skin barrier.

« Pharmacological treatment — Antihistamines, corticosteroids, and immunomodulators
are prescribed in specific cases.

Challenges and Future Directions

Several challenges remain in the management of allergies in preterm infants:

« Difficulty in diagnosis: Overlapping symptoms with other conditions of prematurity can
make diagnosis challenging.

o Limited data on safety and efficacy of treatments: More research is needed to evaluate
the safety and efficacy of allergy treatments in this vulnerable population.

e Need for long-term follow-up: Long-term follow-up is essential to assess the natural
history of allergies in preterm infants and evaluate the effectiveness of preventive strategies.

Future research should focus on:

o Understanding the mechanisms of allergy development in preterm infants: Further
research is needed to elucidate the complex interplay of genetic, environmental, and immune
factors.

« Developing effective preventive strategies: Strategies to promote immune maturation and
prevent sensitization are crucial.

« Evaluating the safety and efficacy of allergy treatments: Well-designed clinical trials
are needed to assess the safety and efficacy of allergy treatments in preterm infants.

Conclusion
The course of allergic diseases in preterm infants is linked to immune immaturity,
necessitating individualized diagnostic and management approaches. Early detection and

appropriate interventions positively impact healthy infant development.
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