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Abstract
Introduction:
Cow’s milk protein allergy (CMPA) is one of the most frequent food allergies in children. Oral immunotherapy (OIT), also referred to as oral tolerance induction (OTI), is a promising therapeutic approach, but it may induce gastrointestinal side effects, including eosinophilic esophagitis (EoE), a complication still poorly documented in children.

Case Report:
We report the case of a 4.5-year-old boy with severe CMPA, associated with a personal and family history of atopy. OIT, initiated to reduce the risk of anaphylaxis, was discontinued after six weeks due to severe digestive symptoms (odynophagia, dysphagia, vomiting, anorexia, and weight stagnation). Endoscopy revealed marked eosinophilic infiltration of the esophagus (78 cells/high-power field). A strict cow’s milk exclusion diet combined with proton pump inhibitors and topical budesonide led to significant clinical and histological improvement.

Discussion:
Recent data suggest that repeated allergen exposure during OIT may trigger or worsen EoE in some atopic patients. Risk factors include marked IgE sensitization, a history of atopy, and high-frequency allergen exposure. This case highlights the importance of close clinical and endoscopic monitoring in high-risk children.

Conclusion:
In severe CMPA, OIT should be accompanied by an individualized risk–benefit assessment, particularly in atopic patients. Early identification of EoE signs and protocol adjustments are essential to prevent complications.
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Introduction
Food allergies represent a growing public health concern, affecting approximately 6–8% of children in industrialized countries, with a significant impact on quality of life and risk of severe reactions.

Among them, cow’s milk protein allergy (CMPA) is one of the most common, with an estimated prevalence of 2–3% in infants. It manifests with a wide clinical spectrum ranging from mild cutaneous or digestive symptoms to potentially life-threatening anaphylaxis.

The standard management relies on strict avoidance of the allergen, an effective yet restrictive approach, exposing patients to nutritional and psychosocial risks. Oral immunotherapy (OIT), also known as oral tolerance induction (OTI), is gradually emerging as a therapeutic alternative. It consists of the progressive and controlled administration of the allergen with the aim of inducing immune tolerance.

Several clinical trials have demonstrated promising efficacy, with an increased reactivity threshold and reduced risk of accidental reactions. However, OIT is not without adverse effects. In addition to immediate allergic reactions, delayed gastrointestinal manifestations may occur, among which eosinophilic esophagitis (EoE) has attracted particular attention.

EoE is a chronic inflammatory disorder of the esophagus characterized by significant eosinophilic infiltration and dysphagia. Its association with OIT is increasingly recognized, particularly in patients with a strong atopic background.

We report a case of EoE occurring during OIT for severe CMPA in a child and provide a review of the literature on mechanisms, risk factors, and clinical implications of this complication.
Clinical Case Report
We report the case of a 4.5-year-old boy, born by cesarean section, breastfed until 18 months of age, with food diversification starting at 5 months. Family history was notable for maternal asthma. The child had a personal history of atopy, including severe CMPA, allergic rhinitis, and well-controlled asthma since the age of 2 years.

The diagnosis of CMPA was established at 5 months, following ingestion of dairy products (yogurt, cheese) that led to persistent vomiting and lethargy within 20 minutes.

The initial allergy workup revealed positive skin tests to milk, meat, and fish, confirmed by elevated specific IgE levels: alpha-lactalbumin 4.8 kU/L, beta-lactoglobulin 6.16 kU/L, and casein 3.95 kU/L. The child also presented contact urticaria to meat. At 18 months, repeated testing confirmed strong sensitization, with milk-specific IgE levels exceeding 100 kU/L.

At 3 years, an oral food challenge (OFC) was performed to determine the reactive dose and initiate OIT. The reaction occurred at a very low dose (3 mL), with cyanosis, angioedema, and respiratory distress. Despite this high reactivity profile, OIT was initiated at parental request to reduce the risk of accidental anaphylaxis.

Doses were increased very gradually, with frequent adjustments due to transient digestive symptoms. After 6 weeks, the child developed odynophagia, dysphagia, vomiting, anorexia, and weight stagnation.

Esophagogastroduodenoscopy revealed an inflamed esophageal mucosa with marked eosinophilic infiltration (78 eosinophils/high-power field), confirming the diagnosis of EoE.

A strict cow’s milk exclusion diet was implemented, combined with proton pump inhibitors and topical viscous budesonide. Evolution was favorable, with weight gain recovery, symptom resolution, and endoscopic/histological improvement after 3 months (3 eosinophils/HPF).
Discussion
1. Context and epidemiological data
CMPA is the most frequent food allergy in infants, affecting about 2–3% of children in industrialized countries. Most cases resolve before school age, but a significant proportion persists into adolescence, particularly in severe IgE-mediated forms.

OIT has emerged as a promising approach to induce tolerance and reduce the risk of accidental reactions, with variable success rates depending on protocols. However, OIT may cause adverse effects, ranging from immediate allergic reactions to delayed gastrointestinal complications. Among these, EoE has attracted growing interest, as its association with OIT in CMPA and other food allergies is now well documented.

2. Pathophysiological link between OIT and EoE
EoE is a chronic inflammatory disease of the esophagus, defined by eosinophilic infiltration ≥15 cells/HPF in the absence of other causes. It is often triggered by food allergens, cow’s milk being among the most frequent.

Proposed mechanisms for post-OIT EoE include:
- Th2 pathway activation: repeated allergen exposure stimulates pro-inflammatory cytokine production (IL-5, IL-13), promoting eosinophilic infiltration.
- Epithelial barrier dysfunction: favored by gastroesophageal reflux or genetic predisposition, increasing mucosal permeability and allergen access.
- Esophageal dysbiosis: alterations of local microbiota may modulate the immune response.


3. Identified risk factors
Several factors appear to increase the likelihood of developing EoE during OIT:
- Atopic background (asthma, allergic rhinitis, atopic dermatitis)
- High IgE sensitization (very elevated milk-specific IgE and fractions)
- Frequent and prolonged allergen exposure in persistent hypersensitivity
- Family history of atopy and genetic variations affecting mucosal barrier regulation and inflammatory response

Our patient presented multiple risk factors: strong atopic background, milk-specific IgE >100 kU/L, family history of atopy, and high reactivity at OFC.

4. Clinical implications
This case highlights the need for careful selection of OIT candidates, along with close clinical monitoring, especially in high-risk patients.

Persistent or progressive digestive symptoms (dysphagia, odynophagia, vomiting, weight stagnation) should prompt early endoscopic evaluation to rule out EoE.

Preventive strategies may include:
- Slower dose escalation protocols
- Immunological and possibly genetic evaluation before OIT
- Multidisciplinary management involving allergists and pediatric gastroenterologists

Early recognition of EoE enables effective management based on the three therapeutic pillars: elimination diet, pharmacologic treatment (PPIs, topical corticosteroids), and, rarely, esophageal dilation.

5. Perspectives
Personalized medicine paves the way for individualized OIT protocols. Genetic and immunological testing could help identify children at high risk of developing EoE, allowing tailored dosing and monitoring.

Targeted biologics addressing Th2 pathways are under evaluation and may provide alternative treatment options for refractory EoE.
Conclusion
Oral immunotherapy represents an innovative therapeutic option for persistent and severe cow’s milk protein allergy.

However, the onset of eosinophilic esophagitis during this treatment, though rare, constitutes a potentially severe complication that may compromise success.

Our case highlights the importance of identifying at-risk patients, particularly those with a strong atopic background and high IgE sensitization.

Close clinical surveillance and early endoscopic evaluation in case of digestive symptoms are crucial for timely diagnosis and effective management.

In the future, the development of personalized approaches integrating immunological and genetic data could optimize the risk–benefit balance of OIT while reducing the incidence of inflammatory complications such as eosinophilic esophagitis.
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