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Abstract
Food protein-induced enterocolitis syndrome (FPIES) is a non-immunoglobulin E (IgE)-mediated 
food allergy characterized by gastrointestinal symptoms such as vomiting and diarrhea. Since 
2018, hen’s egg yolk has been the most common trigger for FPIES in Japan, whereas typical 
egg white (TEW) FPIES remains rare. Herein, we present two cases of acute TEW FPIES in 
young children. A 17-month-old girl experienced recurrent vomiting and lethargy following 
egg white ingestion, despite previously tolerating half an egg yolk and 5 g of egg white. Initial 
tests showed no sensitization markers (egg white-specific IgE < 0.1 kUA/L; ovomucoid [OVM]-
specific IgE < 0.1 kUA/L; skin prick test [SPT] negative). Three oral food challenges (OFCs) 
at 6-month intervals at our hospital all triggered vomiting and lethargy. Procalcitonin and 
thymus- and activation-regulated chemokine levels remained elevated for 24 hours, and even 
after 31 months, the patient had not achieved egg white tolerance. A 14-month-old girl pre-
sented with vomiting and lethargy after egg white ingestion while on a strict egg yolk- and 
egg white-free diet. Blood tests again showed no sensitization markers (egg white-specific 
IgE < 0.1 kUA/L; OVM-specific IgE < 0.1 kUA/L; SPT negative). Two OFCs at 6-month intervals 
confirmed FPIES, and even after 2 years, the patient had not achieved egg white tolerance. 
These cases highlight that egg white can trigger FPIES. Thorough medical history taking and 
diagnostic evaluation, including OFCs, are essential to distinguish FPIES from immediate-type 
food allergies.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Food protein-induced enterocolitis syndrome (FPIES) is a 
non-immunoglobulin E (IgE)-mediated food allergy catego-
rized into acute and chronic types. Both forms primarily 
present with gastrointestinal symptoms such as vomiting 
and diarrhea1,2; however, acute FPIES can lead to shock in 
some patients. The prevalence of FPIES has been reported 
to range from 0.015% to 0.7%.2–5 Since the publication of 
the consensus guidelines in 2017, which outlined diagnostic 
and management strategies, the number of reported cases 
has increased worldwide, including in Japan.6–8 Trigger 
foods associated with FPIES show substantial regional vari-
ations.2,9 Cow’s milk has been a common trigger food glob-
ally since the early recognition of FPIES8 and remains the 
most frequently reported in Europe, followed by fish.10 In 
the United States, oats are the most common trigger food.11 
Hen’s eggs are widely recognized as a global trigger food,12 
with Japan reporting them as the most common cause.13,14 
Among hen’s egg components, egg yolk is particularly prev-
alent as a trigger food in Japan,13 with a dramatic increase 
in cases reported since 2018.14–17

However, cases of FPIES caused by egg white are 
extremely rare compared with those triggered by egg 
yolk. Although egg white FPIES has been reported,18 
these cases often involve sensitization to egg white or 
ovomucoid (OVM), leading to their classification as atypi-
cal FPIES.1,2 During infancy, egg white commonly triggers 
immediate-type food allergies; hence, when sensitization 
to egg white or OVM is observed, careful differentiation 
between atypical FPIES and immediate-type food allergy 
is necessary.1,2 Consequently, even if a patient fulfills the 
diagnostic criteria for FPIES, it is essential to consider that 
previously reported instances of egg white FPIES may not 
represent true FPIES.

Here, we report two cases of patients suspected of 
having typical egg white (TEW) FPIES based on their med-
ical history.

Case Report

Case 1

An 18-month-old girl presented with vomiting episodes fol-
lowing egg white ingestion. At 11 months of age, she con-
sumed 10 g of egg white and experienced three episodes 
of vomiting 3 hours later. At 12 months of age, an oral food 
challenge (OFC) with 1/30th of a whole egg was conducted 
at her previous medical institution, resulting in four epi-
sodes of vomiting and pallor 210 minutes post-ingestion 
requiring intravenous hydration. The patient was referred 
to our institution with suspected egg white FPIES. Before 
onset of the symptom, she had been able to tolerate half 
an egg yolk and 5 g of egg white. At her initial evaluation 
at our institution, blood test results revealed total immu-
noglobulin E (IgE) of 11 IU/mL, egg white-specific IgE < 0.1 
kUA/L, egg yolk-specific IgE < 0.1 kUA/L, and OVM-specific 
IgE < 0.1 kUA/L. The skin prick test (SPT) revealed no sen-
sitization, with egg white at 0 mm × 0 mm/2 mm × 2 mm, 
negative control at 0 mm × 0 mm/2 mm × 2 mm, and posi-
tive control at 8 mm × 6 mm/20 mm × 12 mm. The patient 

completely avoided egg white but could tolerate one 
whole egg yolk. She had no other food allergies or allergic 
diseases.

At 19 months of age, an OFC with 1/32th of an egg white 
was conducted following the Japanese Guidelines for Food 
Allergy,19 using the open single-dose method under the 
supervision of an allergy specialist. At 146 minutes after 
starting the OFC, the patient experienced seven episodes 
of vomiting and lethargy, requiring intravenous hydration, 
leading to a diagnosis of TEW FPIES. At 25 months of age, 
a second OFC with 1/32th of the egg white was performed. 
Blood test results showed no changes in sensitization sta-
tus, with total IgE at 11 IU/mL, egg white-specific IgE < 0.1 
kUA/L, egg yolk-specific IgE < 0.1 kUA/L, and OVM-specific 
IgE < 0.1 kUA/L. At 181 minutes post-OFC, the patient 
experienced four episodes of vomiting and lethargy, and 
the OFC was deemed positive. At 30 months of age, a third 
OFC with 1/32th of the egg white was performed. Again, 
there were no changes in the sensitization status, with 
total IgE at 8 IU/mL, egg white-specific IgE < 0.1 kUA/L, egg 
yolk-specific IgE < 0.1 kUA/L, OVM-specific IgE < 0.1 kUA/L, 
procalcitonin (PCT) at 0.05 ng/mL, and thymus and activa-
tion-regulated chemokine (TARC) at 581 pg/mL (Table 1). 
At 190 minutes post-OFC, the patient experienced six 
episodes of vomiting and lethargy, resulting in a positive 
OFC and necessitating hospitalization. Post-symptom PCT 
and TARC levels were elevated, measuring 0.79 ng/mL and 
2,184 pg/mL at the 5th hour and 1.42 ng/mL and 3314 pg/
mL at the 24th hour, respectively. At 31 months of age, the 
patient had not achieved tolerance to egg white.

Case 2

A 14-month-old girl presented with a history suggestive of 
egg white FPIES. At 8 months of age, she consumed 10 g of 
whole egg and experienced three episodes of vomiting and 
lethargy 150 minutes later. At the same age, after consum-
ing 1 g of egg white, she experienced six episodes of vom-
iting and lethargy 180 minutes post-ingestion. The patient 
was referred to our institution with suspected egg white 
FPIES. Before the onset of symptoms, she had been able 
to tolerate up to 5 g of whole egg. At her initial evalua-
tion, blood test results revealed a total IgE of 4 IU/mL, egg 
white-specific IgE < 0.1 kUA/L, egg yolk-specific IgE < 0.1 
kUA/L, and OVM-specific IgE < 0.1 kUA/L. The SPT revealed 
no sensitization, with egg white at 1 mm × 1 mm/3 mm × 2 
mm, negative control at 0 mm × 0 mm/1 mm × 1 mm, and 
positive control at 9 mm × 8 mm/12 mm × 11 mm. She was 
on a strict exclusion diet for both egg white and egg yolk. 
During her visit, she had no other food allergies or allergic 
diseases.

At 15 months of age, an OFC with 1/32th of an egg 
white was conducted. At 134 minutes post-OFC, the patient 
experienced three episodes of vomiting and lethargy, lead-
ing to the diagnosis of TEW FPIES.

At 21 months of age, a repeat OFC with 1/32th of 
the egg white was performed. Blood test results showed 
no changes in the sensitization status, with total IgE at 6 
IU/mL, egg white-specific IgE < 0.1 kUA/L, egg yolk-spe-
cific IgE < 0.1 kUA/L, OVM-specific IgE < 0.1 kUA/L, PCT < 
0.02 ng/mL, and TARC at 443 pg/mL (Table 1).
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Table 1  Patient characteristics.

Patient 1 2

Age 18 months 14 months
Sex Female Female
Allergic complications None None
Total IgE (IU/mL) 8 6
Egg white-specific IgEa (kUA/L) < 0.1 < 0.1
Egg yolk-specific IgE (kUA/L) < 0.1 < 0.1
Ovomucoid-specific IgE (kUA/L) < 0.1 < 0.1
TARCb (pg/mL) 581 443
PCTc (ng/mL) 0.05 < 0.02
SPTd No sensitization No sensitization

aIgE: immunoglobulin E; bTARC: thymus and activation-regulated chemokine; cPCT: procalcitonin; dSPT: skin prick tests.

At 135 minutes post-OFC, the patient experienced 10 
episodes of vomiting and lethargy, necessitating hospital-
ization. Post-symptom PCT and TARC levels were elevated, 
measuring 1.47 ng/mL and 2,428 pg/mL at the 5th hour and 
2.41 ng/mL and 3195 pg/mL at the 24th hour, respectively. 
At 2 years of age, the patient had not achieved tolerance 
to egg white.

The procedures were approved by the Ethics Committee 
of Showa University School of Medicine (No. 2024-286-A). 
Written informed consent was obtained from the families 
and guardians.

Discussion

In these cases, the diagnosis of TEW FPIES was based on the 
sensitization status, clinical presentation of allergic symp-
toms, and elevation of PCT20 and TARC levels.21 Egg white is 
the most common trigger food for immediate-type food aller-
gies in Japan.19 FPIES has been frequently reported with egg 
yolk, leading to a substantially low awareness of egg white 
FPIES. Because of the high frequency of egg yolk being impli-
cated in FPIES, it is often suspected to be the trigger food 
when allergic reactions such as vomiting occur after egg con-
sumption. However, as demonstrated by these cases, TEW 
FPIES do exist. To avoid unnecessary dietary restrictions, an 
accurate diagnosis through detailed medical history, blood 
tests, and OFC is crucial. These steps are crucial for distin-
guishing between immediate-type allergies and FPIES as well 
as accurately identifying the specific trigger food.

In Japan, the increase in egg yolk FPIES cases has been 
attributed to the early introduction of egg yolk into the 
diet.14 Similarly, reports from other countries have docu-
mented an increase in FPIES cases associated with the early 
introduction of peanuts.22,23 Studies have highlighted the role 
of early introduction of egg white in preventing the subse-
quent development of food allergies24 and atopic dermati-
tis.25 Consequently, introducing egg white early has become 
common practice. Given these trends, it is likely that similar 
to egg yolk and peanuts, early introduction of egg white may 
lead to the development of egg white FPIES. Further investi-
gations are warranted to better understand the relationship 
between early dietary exposure and the onset of FPIES.

Despite the limited number of egg white FPIES cases, 
uncertainties regarding the acquisition of tolerance remain. 
Therefore, periodic confirmation through OFC is consid-
ered the gold standard.26 The tolerance acquisition rate for 
egg yolk has been reported to be 64% at 2 years of age,27 
with recommended OFC intervals of 6–18 months.2,28–30 
Accordingly, it is necessary to continue confirming the tol-
erance using the appropriate OFC in both cases. In this 
present report, neither of these patients had achieved 
tolerance. Given the elevated PCT levels at the 5th hour 
and the 24th hour post-symptom onset, acquiring tolerance 
may be challenging in these cases.31 However, continued 
follow-up is required to monitor disease progression.

Egg white is a common allergen in infants with IgE-
mediated food allergy; it can also trigger typical FPIES 
presentations. OFC remains the diagnostic gold standard. 
Additionally, dynamic changes in biomarkers, such as TARC 
and PCT, following symptom onset may provide diagnos-
tic and prognostic support. Because management strate-
gies, including dietary recommendations, differ markedly 
between FPIES and IgE-mediated food allergy, accurately 
distinguishing these conditions is essential for optimal clin-
ical care.

Conclusion

To the best of our knowledge, this is the first report of 
acute TEW FPIES. Since egg whites can also trigger FPIES, 
it is crucial to conduct thorough medical history taking and 
examinations to carefully differentiate between FPIES and 
immediate-type food allergies and ensure an accurate diag-
nosis. This case report highlights the importance of careful 
assessment and precise identification of underlying food 
triggers in cases of suspected food allergies.
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