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ABSTRACT

Background: Food protein-induced enterocolitis syndrome
(FPIES) is a non-IgE-mediated food allergy predominantly diag-
nosed in infancy and early childhood. The acute form is charac-
terized by symptoms such as repetitive vomiting, pallor,
diarrhea, and, in severe cases, hypovolemic shock following
ingestion of the allergen food. To date, the only traditional treat-
ment is strictly eliminating allergens in food. However, unlike
prolonged elimination strategies, applying a food ladder (milk
ladder) approach, commonly used in IgE-mediated food aller-
gies, may facilitate earlier tolerance acquisition in selected FPIES
cases.

Case Presentation: A 5-month-old female infant presented with
projectile vomiting, coughing, fatigue, and subsequent diarrhea
approximately 2 hours after consuming yoghurt. The presence
of projectile vomiting, lethargy, and diarrthea prompted a

Department of Pediatric Allergy and Immunology, Dokuz Eylul
University, Izmir, Turkiye

Correspondence: Halime Yagmur, Department of Pediatric
Allergy and Immunology, Dokuz Eylul University, inciralti
Mahallesi Mithatpasa cad. no:1606, izmir 35340, Turkiye; e-mail:
halime.yagmur@deu.edu.tr.

J Pediatr Health Care. (2025) 00, 1-8

0891-5245/$36.00

Copyright © 2025 by the National Association of Pediatric Nurse
Practitioners. Published by Elsevier Inc. All rights are reserved,
including those for text and data mining, Al training, and similar
technologies.

https://doi.org/10.1016/j.pedhc.2025.06.010

preliminary diagnosis of non-IgE-mediated FPIES. In contrast,
the combination of vomiting and coughing raised clinical suspi-
cion of IgE-mediated anaphylaxis, which is defined as IgE-medi-
ated. Following comprehensive clinical and laboratory
evaluation, a diagnostic oral food challenge (OFC) confirmed a
diagnosis of acute, early-onset, severe, and atypical FPIES trig-
gered by milk protein. After maintaining a strict milk protein
elimination diet for over 1 year, two separate OFCs with unpro-
cessed milk were conducted to assess the development of toler-
ance, both of which yielded adverse outcomes that were related
to FPIES. Subsequently, a stepwise reintroduction protocol
based on the food ladder (milk ladder), consisting of milk prod-
ucts processed at varying degrees, including extensively baked,
fermented, and eventually unprocessed forms, was imple-
mented, resulting in the successful acquisition of tolerance
(cake, yoghurt, milk, respectively).

Conclusion: In IgE-mediated food allergies, the food ladder
(milk ladder) is a well-established approach to induce tolerance.
Although FPIES represents a non-IgE-mediated hypersensitiv-
ity, current evidence supporting such stepwise reintroduction
strategies in this context remains limited. Prolonged and unnec-
essary elimination of allergen foods can have significant repet-
cussions on the child’s nutritional status and the family’s
psychosocial well-being, ultimately impairing quality of life. Our
case highlights the potential utility of the food ladder (milk lad-
der) as an effective strategy for achieving tolerance in patients
with non-IgE-mediated FPIES, offering an alternative to unnec-
essarily prolonged food restrictions. ] Pediatr Health Care.
(2025) XX, 1-8
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ABBREVIATIONS
ED emergency department
FPIES  food protein-induced enterocolitis syndrome

v intravenous

OFC  oral food challenge
PTP prick-to-prick test
SPT skin prick test

INTRODUCT:ON
Food allergies are more prevalent during the first 2 years of
life, affecting approximately 8% of children in this age group
(Flghoudi & Narchi, 2022). Based on their pathogenesis,
allergic reactions are classified as IgE-mediated, non-IgE-
mediated, or mixed types. An IgE-mediated reaction is a
type of hypersensitivity reaction that typically manifests
within minutes after exposure to an allergen. Clinically, it
presents findings such as urticaria, angioedema, broncho-
spasm, gastrointestinal symptoms, and anaphylaxis and the
diagnosis can be confirmed with serum or skin testing.
Non-IgE-mediated reactions are delayed-type hypersen-
sitivity responses that occur without allergen-specific IgE
antibodies. They typically develop hours to days after expo-
sure and may present with involvement of the skin, gastroin-
testinal tract, or respiratory system. FPIES is one of the
non-IgE-mediated food allergies, and its prevalence and
incidence remain clearly defined (Barni et al., 2021). The
cumulative incidence in infants is estimated to range
between 0.015% and 0.7% (Australia and Spain, respec-
tively). In the United States, the prevalence of FPIES has
been reported as 0.51% in infants and 0.22% in adults. Stud-
ies conducted in Israel, Spain, and Australia have reported
the incidence of FPIES as 0.34%, 0.35%, and 0.015%,
respectively (Hwang et al, 2009; Nowak-Wegrzyn et al.,
2019; Mehr et al., 2017).

FPIES is a rare food allergy typically diagnosed in
infancy, though it can also occur in adults. FPIES is consid-
ered the most common non-IgBE-mediated food allergy
wotldwide (Meyer et al., 2020). FPIES may present in either
acute or chronic forms. The chronic form typically atises
from ongoing or repeated exposure to the offending food
and is characterized by persistent gastrointestinal manifesta-
tions, including chronic vomiting, diarrhea, and failure to
thrive. Acute FPIES typically presents with protracted vom-
iting and pallor 1 to 4 hours after ingestion of the food aller-
gen, followed by diarrhea within 5 to 10 hours. The clinical
spectrum ranges from repeated episodes of vomiting to life-
threatening shock accompanied by hypotension, with similar
symptoms recurring if there is re-exposure to the same food
allergen. These symptoms may occasionally lead to misdiag-
nosis, with patients being treated for conditions such as ana-
phylaxis or acute gastroenteritis. In the first 6 months of life,
the most common food allergens are milk and soy protein,
whereas, after 6 months, eggs, grains, vegetables, fruits, and
fish become more prominent allergens as complementary
food is introduced. This variability is further influenced by
the nutrition specific to each country’s culture (Infante et al.,
2019; Metbulut et al., 2022).

The diagnosis is based on the clinical and laboratory cri-
teria defined by Nowak-Wegrzyn et al. (2017). In suspected
cases, diagnostic oral food challenge (OFC) tests may be uti-
lized to confirm the diagnosis (Nowak-Wegrzyn et al.,
2017). Acute FPIES are classified according to the age at
onset, the type of food sensitivity, the period of symptom
development, and the severity of clinical presentation
(Mathew et al., 2022) (Table 1).

Following the diagnosis of FPIES, the only traditional
treatment is the strict elimination of the allergen food from
the diet. Allergen food is typically avoided for an average
duration of 12 to 18 months, after which an OFC is per-
formed to assess the development of tolerance (Meyer et al.,
2017). In cases where major dietary staples such as milk,
egg, and grains are the triggering allergens, nutritional defi-
cits and failure to thrive may occur due to inadequate intake.
Additional challenges include poor adherence to dietary

TABLE 1. Types of FPIES, Clinical Features, and Manifestations

Types of FPIES

Clinical features and presenting symptoms

=+: with or without, SPT: skin prick test, PTP: prick-to-prick test.

(FPIES). Adapted from Nowak-Wegrzyn et al. (2017).

Age of onset Early-onset <9 months
Late-onset >9 months
Severity Mild-moderate Repetitive vomiting (1—3 episodes), + diarrhea, pallor, and mild lethargy
Severe Repetitive projectile vomiting (>4 episodes), + diarrhea, pallor, lethargy,
dehydration, hypotensive shock, and metabolic acidosis
Symptom onset time and duration Acute Vomiting, pallor, lethargy, and diarrhea occur 1—4 hours after food allergen
exposure
Chronic Intermittent vomiting, chronic diarrhea, and poor weight gain
Atopic status Typical Negative atopy test (including food-specific IgE and SPT/PTP)
Atypical Positive atopy test (including food-specific IgE and SPT/PTP)

This table presents a structured sequence for food introduction in children diagnosed with food protein-induced enterocolitis syndrome
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FIGURE 1. Milk ladder. Note. This figure illustrates the progressive introduction of cow’s milk-contain-
ing foods based on their level of heat processing and protein denaturation. The foods are arranged
from most to least heated/denatured, typically used in milk ladders for children with non-IgE-mediated

cow’s milk allergy. Adapted from Luyt et al. (2014).

Step 4

No heat exposure

Step 3 —

Step 2

70-100°C (with or
without)
fermentation

Whipped cream

Ice cream

70-100°C*de <30
minutes cooking

Step 1

180-200°C / at least
30 minutes baking

Pancake

Crepe

Cookie, cake,
muffin, pastry

Waffle

Yoghurt in soup Standard formula
Yoghurt
Cheese

Labneh cheese

restrictions, accidental ingestion of allergenic foods leading
to reactions, and occasional misdiagnosis and mistreatment,
such as being managed as acute gastroenteritis or anaphy-
laxis. These factors contribute to significant psychological
stress in the affected child and their parents, ultimately
impacting their quality of life (Al-Tede et al., 2023; Luyt et
al., 2014).

As is well known, therapeutic approaches to promoting
tolerance to allergenic food are frequently employed in IgE-
mediated food allergies. One such method involves using a
food ladder (milk ladder), in which the suspected identified
allergenic protein is administered in progressively less heated
forms at defined intervals to gradually increase oral tolet-
ance (Luyt et al., 2014) (Figure 1).

In recent years, the literature has reported cases of FPIES
in which the food ladder (milk ladder) approach has been
applied. This strategy proposes the gradual introduction of
trigger foods in different forms, rather than strict elimina-
tion from the diet, as the treatment approach, particulatly in
cases of early-onset FPIES. It is hypothesized that this
method may reduce the risk of sudden and severe reactions
due to accidental exposure. In some cases, it has also been
reported to contribute to the development of tolerance
(Barni et al., 2024; Ye et al., 2023).

In this report, we aim to present the clinical and labora-
tory findings and the prognostic course of a case diagnosed
with milk-induced related FPIES in which a food ladder
(milk ladder) was applied to promote the development of
food tolerance.

CASE PRESENTATION

The patient, a 5-year-old gitl at the time of this report, first
presented to our clinic at 5 months of age during the com-
plementary feeding period (the process of introducing foods
while continuing breastfeeding) with symptoms of projectile

vomiting, coughing, and fatigue approximately 2 hours after
consuming yoghurt, followed by diarrhea. Her medical his-
tory included a full-term birth via cesarean section without
complications, with a birth weight of 3,420 grams. Her
growth trajectory remained consistent with her age with no
developmental concerns. There was no known family his-
tory of allergic diseases. During the first month of life, she
had been fed both standard formula and breast milk but
developed green, slightly mucous, and occasionally blood-
streaked stools. Consequently, formula feeding was discon-
tinued, and she was fed exclusively breast milk (Figure 2).

At 3.5-months of age, the family reintroduced standard
formula into the infant’s diet as a nutritional supplement.
Approximately 2 hours after the initial standard formula
feeding, the patient developed recurrent vomiting, fatigue,
and pallor, prompting presentation to the emergency depart-
ment (ED). Her clinical condition improved dramatically
following intravenous (IV) hydration; however, diarrhea
developed during follow-up. As a result of this episode, for-
mula feeding was once again discontinued. No similar reac-
tions were reported until the introduction of complementary
feeding. On physical examination, her vital signs were stable,
height and weight were at the 75th percentile, and systemic
examination findings were normal.

It was reported by the family that during the most recent
episode, there was no evidence of intercurrent infection and
that symptoms such as diarrhea and vomiting did not occur
in association with the consumption of any food other than
milk and dairy products. Due to the presence of a suspicious
cough accompanying vomiting, fatigue, and diarrhea follow-
ing yoghurt ingestion, the possibility of yoghurt-induced
FPIES versus anaphylaxis was considered in the differential
diagnosis. This uncertainty was further compounded by the
lack of detailed information regarding the medications
administered in the ED and the unavailability of the patient’s
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FIGURE 2. Timeline of clinical events of the case.

*The patient was born via cesarean section at term without complications, with a birth weight of 3420 grams. )
*At one-month-age, feeding standard formula and breast milk, the patient experienced green stools with some
. mucous and occasional blood spots.
B;g:};ﬁ_gg:’ eThe standard formula was discontinued, and the infant was exclusively breastfed, resulting in complete

resolution of all symptoms. )

eStandard formula was reintroduced into ther diet. )

2 hours after consuming standard formula consumption, the patient had recurrent vomiting, weakness, and
paller skin.

eHer clinical condition improved dramatically with intravenous (V) hydration in the ED, but diarrhea occurred

Efeheliakereey|  during the follow-up period.
*In response to this reaction, formula feeding was ceased and not resumed subsequently. Y,

*2 hours after consuming yoghurt, the patient had projectile vomiting and malaise, a suspicious cough symptom}
followed by diarrhea.

*The patient was prediagnosed with yogurt-induced FPIES and anaphylaxis and OFC was administered using the
standard formula for the diagnosis.The patient experienced unstoppable vomiting, weakness, pallor and
hypotension during the fourth hour of the follow-up period, received IV hydration and IV ondansetron.

*The patient was diagnosed as early-onset, acute, severe, and atypical FPIES after clinical evaluating.

*An amino acid-based formula was initiated, and all cow's milk protein-containing foods were eliminated from
her diet.

5-month-age

*OFC was administerated using milk for eveluating tolerance and completed uneventfully. )
e Approximately 4 hours after OFC, intractable vomiting, weakness, pallor, and hypotension occurred. She was
treated with IV hydration and IV ondansetron.
17-month-age o . . . .
*The elimination of milk protein from the diet was continued. )
*OFC was administered using milk for eveluating tolerance again. )
eThe same symptoms were seen again after OFC. (intractable vomiting, weakness, pallor, hypotension)
*The patient's clinical condition improved with IV hydration-ondansetron.
SHEUCUULEICE o The elimination of milk protein from the diet was continued. )
N
|t was decided to assess tolerance through the implementation of a stepwise milk ladder approach.
*OFC was administered using baked milk (cake).
49-month-age *No reactions were observed during or after the OFC. The patient continued to consume baked milk products.
J
*OFC was administered using yoghurt. h
*No reactions were observed during the OFC.
*The patient experienced mild abdominal pain lasting a few days, and mild diarrhea developed without
SHEneieelcl|  accompanying vomiting, which resolved spontaneously over time, eliminating the need for hospital admission.
*The patient consumed yogurt and baked milk products for 3 months without any issues. )
. ) ) )
*OFC was administered using milk.
¢ After OFC with milk, resulting in no reaction.
eShe ultimately acquired tolerance to milk protein and had been consuming every milk products for 5 months
54-month-age .
without problems. )
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medical records. Laboratory evaluations revealed no signifi-
cant abnormalities, including complete blood count and bio-
chemistry. Serological tests demonstrated a milk-specific IgE
level of 0.57 kU/L (reference <0.35 kU/L), casein-specific
IgE <0.01 kU/L, and a total IgE level of 5.23 IU/mL. In
light of the elevated milk-specific IgE levels, a prick-to-prick
(PTP) test (The prick-to-prick test, which involves applying
the fresh food itself directly to the skin, was used to evaluate
potential food allergies. Histamine was used as the positive
control, and normal saline was used as the negative control.
A result was considered positive if the wheal diameter was at
least 3 mm larger than that produced by the negative con-
trol.) was performed to assess sensitization further. As a
result, PTP with milk was negative.

Given the predominance of vomiting episodes triggered
by milk protein, atypical FPIES were considered, and an
OFC was performed using a standard formula at a dose of
0.3 g/kg of protein, administered in three equal pottions at
30-minute intervals. Although OFC was initially without
allergic symptoms, after 4 hours, the patient developed 7—8
consecutive, projectile episodes of vomiting, accompanied
by fatigue and pallor. No skin involvement, coughing, or
tight of breathness were noted. IV hydration and ondanse-
tron (IV) were administered, leading to dramatic clinical
improvement. However, diarrhea was reported during fol-
low-up. Simultaneous laboratory tests revealed leukocytosis
with neutrophil predominance. Biochemical parameters and
stool microscopy were within normal limits. The case was
diagnosed as early-onset, acute, severe, atypical FPIES. The
patient was placed on a strict milk protein elimination diet
and started on an amino acid-based formula. The family
was thoroughly instructed on the emergency management
measures required in case of an acute reaction (¥In patients
with a diagnosis of FPIES, the cornerstone of treatment is
the avoidance of the trigger food. *In the event of an acute
episode at home, physician-recommended use of supportive
care with oral rehydration and ondansetron may be consid-
ered as part of the management strategy.).

During follow-up, she remained asymptomatic for
approximately 1 year while adhering to the elimination diet.
To assess the development of tolerance, OFCs were per-
formed at 17 and 31 months of age using milk containing
0.3 g/kg of protein. On both occasions, she did fail to tolet-
ate the milk. As in the previous attack, it developed with
intractable vomiting, fatigue, and pallor, and there was no
skin involvement or respiratory complaints. Her clinical con-
dition improved after acute treatment, and strict milk protein
elimination was continued. Due to the COVID-19 pan-
demic, the patient temporarily discontinued follow-up but
returned to our clinic approximately 1.5 years later while
continuing a strict milk-elimination diet.

Although the patient had early-onset, atypical, and severe
FPIES—which is typically associated with delayed tolerance
acquisition—it was decided to perform an OFC using a
milk protein form potentially more tolerable within the food
ladder (milk ladder). For this purpose, an OFC was con-
ducted using baked milk (cake) containing 0.3 g/kg of milk

protein, which had been heated at 180°C for at least 30
minutes. No adverse reactions were observed during or after
the OFC. Two months after successfully tolerating baked
milk in the form of cake, the patient underwent an OFC
with yoghurt. She remained asymptomatic during observa-
tion and was discharged. At her follow-up visit, it was
reported that she had experienced mild abdominal pain and
transient diarrhea lasting a few days after the yoghurt chal-
lenge, without vomiting, which resolved spontaneously with-
out the need for medical intervention. Following this
reaction, our patient continued to tolerate and consume all
previously accepted foods, including yoghurt. Over the fol-
lowing 3 months, she consumed both yoghurt and baked
milk products without any reactions. Subsequently, an OFC
with milk was performed, resulting in no reaction. The
patient has now been consuming milk and dairy products
without any symptoms for the past 5 months, indicating the
development of tolerance to milk protein (Figure 2).

DISCUSSION

Diagnostic and therapeutic procedures for food allergies
vary depending on the type of reaction and the patient’s clin-
ical presentation. In particular, in IgE-mediated reactions,
food ladder (milk ladder) approaches are commonly
employed to assess and promote the development of toler-
ance (Luyt et al., 2014). In this way, the adverse effects of
unnecessary and prolonged dietary restrictions can be pre-
vented in patients (Miceli Sopo et al., 2013). However, we
believe that experience with this approach remains limited in
non-IgE-mediated food reactions.

The traditional approach in managing FPIES involves
strictly eliminating the allergen food from the diet, followed
by a controlled OFC after a specific period to assess tolet-
ance. However, this strategy may be insufficient in predicting
the timing of tolerance acquisition, potentially leading to
unnecessarily prolonged dietary restrictions. Moteover,
extended avoidance of the food may increase the risk of
developing IgE-mediated food allergy, which can result in
life-threatening reactions such as anaphylaxis (Barni et al.,
2024).

Recently, it has been proposed that using allergen-specific
food ladder (milk ladder) steps may promote physiological
tolerance in patients diagnosed with FPIES. Although this
approach has been less extensively studied in non-IgE-medi-
ated allergies such as FPIES, individualized protocols have
shown potential benefits in reducing sensitivity to the
offending food, preventing severe FPIES episodes, and sup-
porting the development of healthy eating habits by avoiding
unnecessary dietary restrictions. Particularly in chronic and
atypical cases, where tolerance is known to develop later, the
food ladder (milk ladder) strategy, when implemented under
medical supervision, may facilitate more rapid tolerance
acquisiion compared to traditional elimination-based
approaches (Meyer et al., 2017; Ye et al., 2023).

In a 2013 study by Miceli Sopo et al. (2013), it was
reported that patients diagnosed with FPIES triggered by
milk, egg, and soy could tolerate these foods in baked forms
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without eliciting reactions. Similarly, a multicenter study con-
ducted in Australia in 2017 evaluating FPIES cases found
that 3.7% of patients with egg-induced FPIES (n = 27) and
16% of those with milk-induced FPIES (n = 75) were able
to tolerate the allergen in baked form (Mechr et al., 2017).
Furthermore, in a case series of 12 patients diagnosed with
milk-induced related FPIES, tolerance to baked milk was
assessed and reported successful in 83% of cases (Faitelson
etal,, 2023).

These findings collectively highlight that, although
patients with FPIES may initially fail to tolerate unprocessed
milk, they may still be capable of incorporating milk proteins
into their diets in baked or fermented forms during earlier
stages of dietary reintroduction. Such forms, which undergo
structural alterations through processing, may present
reduced allergenicity sensitivity. Table 2 summarizes the
available literature on the various milk-containing food
forms tolerated in patients with FPIES.

In our patient diagnosed with atypical FPIES related to
milk protein who had not developed tolerance by age three,
we successfully incorporated various forms of milk into the
diet. We achieved oral tolerance by implementing a food lad-
der (milk ladder) guided by clinical experiences reported in
the case series from the literature. While the development of
spontaneous tolerance could be considered in our patient,
who remained out of follow-up for an extended period due
to the COVID-19 pandemic, we deem this possibility less
likely based on prior clinical experience. This interpretation
is further supported by the patient’s clinical profile, charac-
terized by early-onset, atypical, and severe FPIES and the
recurrence of mild gastrointestinal symptoms (abdominal
pain and diarrhea) following the yoghurt challenge. Step 2 of
the food ladder was skipped due to the minimal difference
in heating temperature compared to the previous step, and
to better adapt the protocol to the child’s dietary habits. In
this case, a stepwise dietary reintroduction was implemented,
beginning with extensively baked milk products, followed by
fermented milk items, and ultimately unprocessed milk, all
of which were tolerated without reactions.

This is the first reported case demonstrating the successful
acquisition of milk protein tolerance through a food ladder
(milk ladder) in a patient diagnosed with atypical FPIES. Tra-
ditionally, strict elimination of the offending food has been
the sole therapeutic approach in FPIES management. How-
ever, the food ladder (milk ladder) strategy offers a promising
alternative by potentially reducing the duration of elimination
diets, minimizing the risk of acute and severe reactions, pre-
venting growth delays, and alleviating psychosocial burdens
on patients and their families (Meyer et al., 2017).

In our case, all steps were cartied out with informed consent.
The family reported that as their child could tolerate different
dairy products, their anxiety regarding accidental exposures
decreased, and they felt more comfortable participating in social
settings with their child. In our case, implementing the food lad-
der (milk ladder) not only facilitated the development of oral tol-
erance but also contributed to an improved quality of life for the
patient and her family. Therefore, under careful medical
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supervision, the food ladder (milk ladder) approach may benefit
FPIES cases where tolerance is anticipated to develop later.
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	Introduct&imath;onFood allergies are more prevalent during the first 2 years of life, affecting approximately 8% of children in this age group (Elghoudi and Narchi, 2022). Based on their pathogenesis, allergic reactions are classified as IgE-mediated, non-IgE-mediated, or mixed types. An IgE-mediated reaction is a type of hypersensitivity reaction that typically manifests within minutes after exposure to an allergen. Clinically, it presents findings such as urticaria, angioedema, bronchospasm, gastrointestinal symptoms, and anaphylaxis and the diagnosis can be confirmed with serum or skin testing.Non-IgE-mediated reactions are delayed-type hypersensitivity responses that occur without allergen-specific IgE antibodies. They typically develop hours to days after exposure and may present with involvement of the skin, gastrointestinal tract, or respiratory system. FPIES is one of the non-IgE-mediated food allergies, and its prevalence and incidence remain clearly defined (Barni et al., 2021). The cumulative incidence in infants is estimated to range between 0.015% and 0.7% (Australia and Spain, respectively). In the United States, the prevalence of FPIES has been reported as 0.51% in infants and 0.22% in adults. Studies conducted in Israel, Spain, and Australia have reported the incidence of FPIES as 0.34%, 0.35%, and 0.015%, respectively (Hwang et al., 2009; Nowak-Wegrzyn et al., 2019; Mehr et al., 2017).FPIES is a rare food allergy typically diagnosed in infancy, though it can also occur in adults. FPIES is considered the most common non-IgE-mediated food allergy worldwide (Meyer et al., 2020). FPIES may present in either acute or chronic forms. The chronic form typically arises from ongoing or repeated exposure to the offending food and is characterized by persistent gastrointestinal manifestations, including chronic vomiting, diarrhea, and failure to thrive. Acute FPIES typically presents with protracted vomiting and pallor 1 to 4 hours after ingestion of the food allergen, followed by diarrhea within 5 to 10 hours. The clinical spectrum ranges from repeated episodes of vomiting to life-threatening shock accompanied by hypotension, with similar symptoms recurring if there is re-exposure to the same food allergen. These symptoms may occasionally lead to misdiagnosis, with patients being treated for conditions such as anaphylaxis or acute gastroenteritis. In the first 6 months of life, the most common food allergens are milk and soy protein, whereas, after 6 months, eggs, grains, vegetables, fruits, and fish become more prominent allergens as complementary food is introduced. This variability is further influenced by the nutrition specific to each country´s culture (Infante et al., 2019; Metbulut et al., 2022).The diagnosis is based on the clinical and laboratory criteria defined by Nowak-Węgrzyn et al. (2017). In suspected cases, diagnostic oral food challenge (OFC) tests may be utilized to confirm the diagnosis (Nowak-Węgrzyn et al., 2017). Acute FPIES are classified according to the age at onset, the type of food sensitivity, the period of symptom development, and the severity of clinical presentation (Mathew et al., 2022) (Table 1).Following the diagnosis of FPIES, the only traditional treatment is the strict elimination of the allergen food from the diet. Allergen food is typically avoided for an average duration of 12 to 18 months, after which an OFC is performed to assess the development of tolerance (Meyer et al., 2017). In cases where major dietary staples such as milk, egg, and grains are the triggering allergens, nutritional deficits and failure to thrive may occur due to inadequate intake. Additional challenges include poor adherence to dietary restrictions, accidental ingestion of allergenic foods leading to reactions, and occasional misdiagnosis and mistreatment, such as being managed as acute gastroenteritis or anaphylaxis. These factors contribute to significant psychological stress in the affected child and their parents, ultimately impacting their quality of life (Al-Iede et al., 2023; Luyt et al., 2014).As is well known, therapeutic approaches to promoting tolerance to allergenic food are frequently employed in IgE-mediated food allergies. One such method involves using a food ladder (milk ladder), in which the suspected identified allergenic protein is administered in progressively less heated forms at defined intervals to gradually increase oral tolerance (Luyt et al., 2014) (Figure 1).In recent years, the literature has reported cases of FPIES in which the food ladder (milk ladder) approach has been applied. This strategy proposes the gradual introduction of trigger foods in different forms, rather than strict elimination from the diet, as the treatment approach, particularly in cases of early-onset FPIES. It is hypothesized that this method may reduce the risk of sudden and severe reactions due to accidental exposure. In some cases, it has also been reported to contribute to the development of tolerance (Barni et al., 2024; Ye et al., 2023).In this report, we aim to present the clinical and laboratory findings and the prognostic course of a case diagnosed with milk-induced related FPIES in which a food ladder (milk ladder) was applied to promote the development of food tolerance.Case PresentationThe patient, a 5-year-old girl at the time of this report, first presented to our clinic at 5 months of age during the complementary feeding period (the process of introducing foods while continuing breastfeeding) with symptoms of projectile vomiting, coughing, and fatigue approximately 2 hours after consuming yoghurt, followed by diarrhea. Her medical history included a full-term birth via cesarean section without complications, with a birth weight of 3,420 grams. Her growth trajectory remained consistent with her age with no developmental concerns. There was no known family history of allergic diseases. During the first month of life, she had been fed both standard formula and breast milk but developed green, slightly mucous, and occasionally blood-streaked stools. Consequently, formula feeding was discontinued, and she was fed exclusively breast milk (Figure 2).At 3.5-months of age, the family reintroduced standard formula into the infant's diet as a nutritional supplement. Approximately 2 hours after the initial standard formula feeding, the patient developed recurrent vomiting, fatigue, and pallor, prompting presentation to the emergency department (ED). Her clinical condition improved dramatically following intravenous (IV) hydration; however, diarrhea developed during follow-up. As a result of this episode, formula feeding was once again discontinued. No similar reactions were reported until the introduction of complementary feeding. On physical examination, her vital signs were stable, height and weight were at the 75th percentile, and systemic examination findings were normal.It was reported by the family that during the most recent episode, there was no evidence of intercurrent infection and that symptoms such as diarrhea and vomiting did not occur in association with the consumption of any food other than milk and dairy products. Due to the presence of a suspicious cough accompanying vomiting, fatigue, and diarrhea following yoghurt ingestion, the possibility of yoghurt-induced FPIES versus anaphylaxis was considered in the differential diagnosis. This uncertainty was further compounded by the lack of detailed information regarding the medications administered in the ED and the unavailability of the patient´s medical records. Laboratory evaluations revealed no significant abnormalities, including complete blood count and biochemistry. Serological tests demonstrated a milk-specific IgE level of 0.57 kU/L (reference &le;0.35 kU/L), casein-specific IgE &lt;0.01 kU/L, and a total IgE level of 5.23 IU/mL. In light of the elevated milk-specific IgE levels, a prick-to-prick (PTP) test (The prick-to-prick test, which involves applying the fresh food itself directly to the skin, was used to evaluate potential food allergies. Histamine was used as the positive control, and normal saline was used as the negative control. A result was considered positive if the wheal diameter was at least 3 mm larger than that produced by the negative control.) was performed to assess sensitization further. As a result, PTP with milk was negative.Given the predominance of vomiting episodes triggered by milk protein, atypical FPIES were considered, and an OFC was performed using a standard formula at a dose of 0.3 g/kg of protein, administered in three equal portions at 30-minute intervals. Although OFC was initially without allergic symptoms, after 4 hours, the patient developed 7-8 consecutive, projectile episodes of vomiting, accompanied by fatigue and pallor. No skin involvement, coughing, or tight of breathness were noted. IV hydration and ondansetron (IV) were administered, leading to dramatic clinical improvement. However, diarrhea was reported during follow-up. Simultaneous laboratory tests revealed leukocytosis with neutrophil predominance. Biochemical parameters and stool microscopy were within normal limits. The case was diagnosed as early-onset, acute, severe, atypical FPIES. The patient was placed on a strict milk protein elimination diet and started on an amino acid-based formula. The family was thoroughly instructed on the emergency management measures required in case of an acute reaction (*In patients with a diagnosis of FPIES, the cornerstone of treatment is the avoidance of the trigger food. *In the event of an acute episode at home, physician-recommended use of supportive care with oral rehydration and ondansetron may be considered as part of the management strategy.).During follow-up, she remained asymptomatic for approximately 1 year while adhering to the elimination diet. To assess the development of tolerance, OFCs were performed at 17 and 31 months of age using milk containing 0.3 g/kg of protein. On both occasions, she did fail to tolerate the milk. As in the previous attack, it developed with intractable vomiting, fatigue, and pallor, and there was no skin involvement or respiratory complaints. Her clinical condition improved after acute treatment, and strict milk protein elimination was continued. Due to the COVID-19 pandemic, the patient temporarily discontinued follow-up but returned to our clinic approximately 1.5 years later while continuing a strict milk-elimination diet.Although the patient had early-onset, atypical, and severe FPIES-which is typically associated with delayed tolerance acquisition-it was decided to perform an OFC using a milk protein form potentially more tolerable within the food ladder (milk ladder). For this purpose, an OFC was conducted using baked milk (cake) containing 0.3 g/kg of milk protein, which had been heated at 180&deg;C for at least 30 minutes. No adverse reactions were observed during or after the OFC. Two months after successfully tolerating baked milk in the form of cake, the patient underwent an OFC with yoghurt. She remained asymptomatic during observation and was discharged. At her follow-up visit, it was reported that she had experienced mild abdominal pain and transient diarrhea lasting a few days after the yoghurt challenge, without vomiting, which resolved spontaneously without the need for medical intervention. Following this reaction, our patient continued to tolerate and consume all previously accepted foods, including yoghurt. Over the following 3 months, she consumed both yoghurt and baked milk products without any reactions. Subsequently, an OFC with milk was performed, resulting in no reaction. The patient has now been consuming milk and dairy products without any symptoms for the past 5 months, indicating the development of tolerance to milk protein (Figure 2).DiscussionDiagnostic and therapeutic procedures for food allergies vary depending on the type of reaction and the patient´s clinical presentation. In particular, in IgE-mediated reactions, food ladder (milk ladder) approaches are commonly employed to assess and promote the development of tolerance (Luyt et al., 2014). In this way, the adverse effects of unnecessary and prolonged dietary restrictions can be prevented in patients (Miceli Sopo et al., 2013). However, we believe that experience with this approach remains limited in non-IgE-mediated food reactions.The traditional approach in managing FPIES involves strictly eliminating the allergen food from the diet, followed by a controlled OFC after a specific period to assess tolerance. However, this strategy may be insufficient in predicting the timing of tolerance acquisition, potentially leading to unnecessarily prolonged dietary restrictions. Moreover, extended avoidance of the food may increase the risk of developing IgE-mediated food allergy, which can result in life-threatening reactions such as anaphylaxis (Barni et al., 2024).Recently, it has been proposed that using allergen-specific food ladder (milk ladder) steps may promote physiological tolerance in patients diagnosed with FPIES. Although this approach has been less extensively studied in non-IgE-mediated allergies such as FPIES, individualized protocols have shown potential benefits in reducing sensitivity to the offending food, preventing severe FPIES episodes, and supporting the development of healthy eating habits by avoiding unnecessary dietary restrictions. Particularly in chronic and atypical cases, where tolerance is known to develop later, the food ladder (milk ladder) strategy, when implemented under medical supervision, may facilitate more rapid tolerance acquisition compared to traditional elimination-based approaches (Meyer et al., 2017; Ye et al., 2023).In a 2013 study by Miceli Sopo et al. (2013), it was reported that patients diagnosed with FPIES triggered by milk, egg, and soy could tolerate these foods in baked forms without eliciting reactions. Similarly, a multicenter study conducted in Australia in 2017 evaluating FPIES cases found that 3.7% of patients with egg-induced FPIES (n = 27) and 16% of those with milk-induced FPIES (n = 75) were able to tolerate the allergen in baked form (Mehr et al., 2017). Furthermore, in a case series of 12 patients diagnosed with milk-induced related FPIES, tolerance to baked milk was assessed and reported successful in 83% of cases (Faitelson et al., 2023).These findings collectively highlight that, although patients with FPIES may initially fail to tolerate unprocessed milk, they may still be capable of incorporating milk proteins into their diets in baked or fermented forms during earlier stages of dietary reintroduction. Such forms, which undergo structural alterations through processing, may present reduced allergenicity sensitivity. Table 2 summarizes the available literature on the various milk-containing food forms tolerated in patients with FPIES.In our patient diagnosed with atypical FPIES related to milk protein who had not developed tolerance by age three, we successfully incorporated various forms of milk into the diet. We achieved oral tolerance by implementing a food ladder (milk ladder) guided by clinical experiences reported in the case series from the literature. While the development of spontaneous tolerance could be considered in our patient, who remained out of follow-up for an extended period due to the COVID-19 pandemic, we deem this possibility less likely based on prior clinical experience. This interpretation is further supported by the patient's clinical profile, characterized by early-onset, atypical, and severe FPIES and the recurrence of mild gastrointestinal symptoms (abdominal pain and diarrhea) following the yoghurt challenge. Step 2 of the food ladder was skipped due to the minimal difference in heating temperature compared to the previous step, and to better adapt the protocol to the child's dietary habits. In this case, a stepwise dietary reintroduction was implemented, beginning with extensively baked milk products, followed by fermented milk items, and ultimately unprocessed milk, all of which were tolerated without reactions.This is the first reported case demonstrating the successful acquisition of milk protein tolerance through a food ladder (milk ladder) in a patient diagnosed with atypical FPIES. Traditionally, strict elimination of the offending food has been the sole therapeutic approach in FPIES management. However, the food ladder (milk ladder) strategy offers a promising alternative by potentially reducing the duration of elimination diets, minimizing the risk of acute and severe reactions, preventing growth delays, and alleviating psychosocial burdens on patients and their families (Meyer et al., 2017).In our case, all steps were carried out with informed consent. The family reported that as their child could tolerate different dairy products, their anxiety regarding accidental exposures decreased, and they felt more comfortable participating in social settings with their child. In our case, implementing the food ladder (milk ladder) not only facilitated the development of oral tolerance but also contributed to an improved quality of life for the patient and her family. Therefore, under careful medical supervision, the food ladder (milk ladder) approach may benefit FPIES cases where tolerance is anticipated to develop later.
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