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Case report

Is a strict cow’s milk-free diet necessary to treat milk oral
immunotherapy-related eosinophilic esophagitis?
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Abstract. We report the case of a 15-year-old boy who developed eosinophilic esophagitis (EoE) during
cow’s milk oral immunotherapy (CM-OIT). In order to not completely invalidate OIT benefits, baked milkcontaining foods were allowed instead of a strict CM-free diet. However, histological remission of EoE was
reached only after a strict cow’s milk-free diet, not associated to pharmacological treatment. Nevertheless,
given the limited data on real incidence of food OIT related EoE and potential beneficial treatment for this
condition, we highlight the need of prospective studies aimed to evaluate if a strict CM free diet in OIT related EoE is always necessary to obtain remission of the disease or similarly to CM EoE, baked milk-containing
foods” diet could be abeneficial treatment also in these patients. (www.actabiomedica.it)
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Introduction
Eosinophilic esophagitis (EoE) is a chronic,
multifactorial, immune-mediated esophageal disease, characterized clinically by symptoms related to
esophageal dysfunction including dysphagia, bolus
impaction and heartburn, but also abdominal pain, reflux, nausea, vomiting, reduced appetite. and failure to
thrive. Clinical presentation of the disease is generally
age related. EoE is histologically marked by eosinophilic predominant inflammation. At least 15 eosinophils/high power field (eos/hpf ) in esofageal mucosa
is the minimum threshold required for diagnosis (1).
EoE diagnosis and prognosis have become widely
recognized in the past years. A recent Consensus statement of the Italian Society of Pediatric Allergy and
Immunology for the management of allergic children
during the COVID-19 pandemic reflects the burden
of this condition by suggesting to postpone outpatient
evaluation of most allergic patients while emphasizig

the need to promptly address any suspected case of eosinophilic esophagitis (2).
EoE is frequently associated with other allergic
manifestations, such as atopic dermatitis, asthma, allergic rhinitis and above all food allergy (FA) (3). Indeed, food allergens exposure is emerging as the central feature of EoE pathogenesis. This assumption is
confirmed by the fact that in many cases the elimination of the food trigger abrogates the disease, while
its reintroduction causes disease recurrence (4). As a
result, some authors include EoE in food allergy (5).
However, not all EoE patients achieve histological and/or symptomatic remission following elimination diets. This discrepancy may result from non-compliance to treatment, incomplete elimination of the
food allergen or other allergic triggers.
A subset of patients with esophageal eosinophilia
may respond to first step treatment with proton pump
inhibitor (PPI). When resolution of esophageal eosinophilia is complete, patients can be treated with
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PPI alone. On the contrary, dietary elimination and/or
swallowed, topical steroid therapy are recommended
for long-term management (6).
In the past decade, EoE has been reported in food
oral immunotherapy (OIT) with an overall prevalence
of 2.7% (7). Indeed, although OIT represents a promising treatment for FA, inducing desensitization and
tolerance, heterogeneous clinical responses and adverse
effects have been reported (8). Nevertheless, OIT-related EoE is reasonably an underdiagnosed complication due to the fact that a high percentage of children
discontinue OIT because of gastroenteric symptoms
onset without performing endoscopy (9). As a result,
literature data on real incidence of food OIT-related
EoE and potential beneficial treatment for this condition are still limited.
Cow’s milk (CM) is one of the most common
causative food described in pediatric EoE etiology, including OIT-related (4, 7).
The aim of the case report is to address possible
allergen-free diet strategies in CM OIT-related EoE
and to discuss the case in the light of the recent literature.

Case report
We report the case of a 15-year-old boy, with
atopic dermatitis and seasonal rhinoconjunctivitis,
who developed EoE during the maintenance phase of
CM-OIT.
CM allergy was diagnosed at the age of three
months, when he developed generalized urticaria soon
after the first ingestion of a CM-containing food. Skin
prick tests and serum-specific IgE level for CM were
positive, requiring milk-free diet. At the age of three
years he developed anaphylaxis after accidental ingestion of a goat’s milk-containing food, thus a strict
cow’s and goat’s (and any other mammals) milk-free
diet was firmly confirmed. At the age of 8 years old,
seasonal rhinoconjuntivits was diagnosed by performing skin prick test resulting positive for grass pollen.
At the age of ten, referred to our unit, the patient
showed positive skin prick tests to commercial extracts
of α-lactalbumin (8 mm), β-lactoglobulin (6 mm), casein (6 mm) and grass pollen mix (6 mm) (Lofarma,
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Italy). Fresh milk open oral challenge failed at a dose
of 30 ml because of generalized urticaria and vomit.
Thus, a CM-OIT following local protocol was started, beginning with a single drop dose. The escalation
phase was long lasting, due to recurrent abdominal
pain, oral itching and transient skin rash after doses
administration. Nevertheless, at the age of thirteen, he
successfully achieved the maintenance dose of 200 ml
of milk with skin prick tests positive to β-lactoglobulin
(5 mm), casein (3 mm), α-lactalbumin (2 mm) and
grass pollen (6 mm). Afterwards, not only he continued daily intake of this dose but the consumption
of dairy products was also allowed. One year later, he
started refusing milk, while eating dairy products and
milk-containing foods.
At the age of fifteen, he presented with nighttime epigastric pain and heartburn. Helicobacter pylori stool antigen test was negative. Skin prick tests
showed only persistence of α-lactalbumin sensitization
(6 mm) and grass pollen (7 mm).
Therefore, an eight-week treatment with pantoprazole (40 mg/die) was performed twice leading
every time to a complete remission of symptoms followed by a relapse two months after withdrawal. Histology from proximal, medial and distal esophageal biopsies was consistent for EoE, showing irregular basal
cell hyperplasia and 25 eos/hpf; gastric and duodenal
biopsies had no alterations.
Despite aeroallergenes might be involved in EoE
exacerbations (10, 11), in our case the absence of correlation between esophageal symptoms and seasonal
aeroallergen exposure made unlikely the role of grass
pollen in EoE pathogenesis.
CM-free diet was restarted, with the exception
of baked milk-containing products, in the attempt to
not completely invalidate OIT benefits. Rapid clinical remission was achieved without pharmacological
treatment. However, six months later, biopsies from
proximal, medial, and distal sections showed persistent inflammation (20 eos/hpf ) of esophagus despite
the patient was asymptomatic. Strict CM-free diet
was therefore started including baked milk-containing foods avoidance. Twelve months later, persistent
clinical remission and complete histological resolution
were confirmed while skin prick tests were still showing sensitization to CM proteins and grass pollen.
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Discussion
Our case seemly suggests that only a strict CM-free
diet, even if not associated to pharmacological treatment, can be effective in cow’s milk OIT-related EoE.
However, we aim to highlight the need to investigate if in patients with milk OIT-related EoE, diet
including baked milk food might be still beneficial
while not completely invalidating OIT benefits or on
the contrary if a strict cow’s milk-free diet is always
necessary to treat milk oral immunotherapy-related
EoE. To date, no data of efficacy are available for diet
including baked milk food in OIT- related EoE while
few data are available on this diet when treating EoE
due to cow’s milk allergy (CM EoE).
Indeed, only a small number of milk OIT-related EoE cases (7 patients) has been exhaustively described in the literature and reported in a recent review
(12). OIT was discontinued and a strict CM-free diet
was recommended in all patients. Four out of seven
were treated also with PPI and/or topical corticosteroid showing clinical and histological remission (13,
14, 15). Among the three children treated only with
a strict CM-free diet (13, 14), all but one presented
clinical and histological remission, too. Persistent
slight esophageal inflammation was in fact reported in
one patient, despite clinical improvement, being seemingly related to his decision to keep eating foods with
milk traces (13). Similarly, our patient achieved clinical, but not histological remission, after six months
of a CM-free diet except for baked milk-containing
food, without any pharmacological treatment. However, a complete clinical and histological remission was
reached only when a strict CM-free diet was followed.
On the contrary, in a retrospective study carried
out by Leung et al. on fifteen children with CM EoE,
baked milk was well tolerated in 64% of them, while
36% of patients had disease recurrence after at least
sixteen weeks of baked milk ingestion (16). Another
retrospective pediatric study investigated the degree
of adhesion to a strict elimination diet in CM EoE.
Among 24 children undergoing strict CM diet, 16
achieved remission; subsequently eight patients remained on strict CM diet, while eight opted to a liberalized diet in which were allowed foods with traces
of milk and baked goods with milk ingredients. Nev-

ertheless, histological remission was maintained in five
patients (63%) of this latter group (17).
These findings suggest that there might be two
different phenotypes in CM EoE treatment responders: those needing a strict diet and those who can
tolerate baked milk. For this reason, it is tempting to
speculate that also in a patient who develops EoE after
successfully reaching a CM oral desensitization, in order to not completely invalidate OIT benefits, it would
be beneficial to try a “baked milk-containing foods”
diet followed by endoscopy to elucidate the patients
response-profile before eventually shifting to a strict
CM-free diet. In this perspective, prospective studies
are warranted to further define the role of cow’s milkfree diet in CM-OIT related EoE.

Conclusion
This case highliths the need of prospective studies aimed to evaluate if a strict CM-free diet in OITrelated EoE is always necessary to obtain remission
of the disease or, similarly to CM EoE, baked milkcontaining foods” diet could be a beneficial treatment
also in these patients while not completely invalidating
OIT benefits.
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