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ABSTRACT

The prevalence and incidence of food protein-induced enterocolitis syndrome
(FPIES) are clearly not known; its onset before first feeding at birth especially has been
rarely reported. A female newborn was referred to our institution due to blood-stained
diarrhea before her first feeding at birth. Examination of the stool with Wright-Giemsa
staining on day 6 revealed numerous fecal eosinophils, including Charcot-Leyden crystals.
Lymphocyte stimulation test (LST) against cow’s milk protein also showed positive values
on day 12. The hematochezia resolved immediately after starting intravenous nutrition.
She was fed with breast milk and extensively hydrolyzed formula and discharged from
hospital on day 49. FPIES was diagnosed based on these symptoms and data. Our case was
thought to have acquired allergic enterocolitis after sensitization in her fetal period, which
caused severe FPIES triggered by the first intake of cow’s milk soon after birth. The patient
with FPIES presents atypical clinical findings, which is likely to cause misdiagnosis and
delay of appropriate treatment. Heightened awareness and increased attention may be
necessary to diagnose FPIES, even soon after birth. Evaluating fecal eosinophils and LST,
which may be difficult to perform in every clinical hospital, is thought to be useful for the
detection of FPIES without oral food challenge.
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Food protein-induced enterocolitis syndrome
(FPIES) is an uncommon condition and its pathophy-
siological features remain poorly understood. It is a
non–immunoglobulin E (IgE)-mediated disorder
caused by gastrointestinal hypersensitivity.1,2 It is often
difficult to diagnose FPIES rapidly and correctly be-
cause of its various atypical symptoms, resulting in
unnecessary investigations and treatments. Delayed

appropriate feeding and dietary advice often cause
prolonged malabsorption.1,2 Most patients with FPIES
show negative findings of skin prick tests,3,4 eosinocytes
are often present in their mucous stools,5 and they react
to the lymphocyte stimulation test (LST),6 which are
helpful in diagnosing this disorder. Although hema-
tochezia is ranked as one of the major FPIES primary
symptoms, few neonatal cases presenting with it before
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the first feeding have been reported, because other
conditions in newborns more commonly cause hema-
tochezia.7,8 We report a rare case of a newborn with
typical FPIES presenting with hematochezia before her
first feeding, which was diagnosed based on the iden-
tification of fecal eosinocytes and a strong positive
reaction to the LST.

CASE REPORT
The patient was a female neonate born to a 29-year-old
Japanese primigravida, primipara woman. The vaginal
delivery at 36 weeks of gestation was uneventful, and the
infant weighed 2088 g. No abnormalities during the
gestational period were noted in either the patient or her
mother. Apgar scores at 1 and 5 minute were both 9. She
was referred to our institution on day 1 because blood-
stained diarrhea occurred before her first feeding and
continued thereafter. Despite bloody stool, she had been
fed with formula, not with breast milk, several times
until our hospital admission. Hematochezia continued
until day 2 after birth, although she was administered 2
mg of vitamin K twice, immediately after birth and 14
hours later.

Physical examination on hospitalization revealed
no abnormal signs, and initial blood laboratory data also
showed normal results including coagulatory function
tests. Laboratory examinations of blood, laryngeal, fecal,
and cerebrospinal fluid cultures were all negative. Ab-
dominal X-ray showed an air-rich stomach and gasless
distal intestine. Empiric antibiotic (ampicillin and gen-
tamicin) treatment for suspected infection was started
due to a high C-reactive protein level (15.6 mg/dL) on
day 2, although the white blood cell (WBC) count
remained within the normal range. She was placed on
intravenous nutrition alone, and the hematochezia re-
solved immediately.

Examination on day 6 showed a WBC of
30,000/mL, with 8850/mL of eosinophils, and a diag-
nosis of allergy-induced enterocolitis was suspected.
Wright-Giemsa staining of the mucous content of the
stool was performed, and numerous fecal eosinophils
were detected, including Charcot-Leyden crystals that
were aggregates of grains from collapsed eosinophils
(Fig. 1). When the LST was performed by using a blood
sample collected on day 12, the stimulation indices of
casein and b-lactoglobulin were significantly elevated
(7.16 and 7.12, respectively) and the patient’s diagnosis
was FPIES.

Antibiotics were discontinued on day7 because of
poor response and clinical course. After starting intra-
venous nutrition without any enteral feeding from her
admission, her clinical symptoms immediately began
diminishing. Breast milk was given on day7 after her
hematochezia had resolved. Although hematochezia did
not recur, persistent diarrhea was encountered. A change
to amino acid formula feeding on day 15 improved the
diarrhea significantly, then her body weight began to
increase. The change to extensively hydrolyzed formula
feeding on day 28 did not cause diarrhea, and she gained
weight well. Although anemia was detected with a
hemoglobin level of 7.1 g/dL and hematocrit of 21.5%
on day 26, both increased after the administration of
erythropoietin and ferrotherapy without transfusion.
Because of diminishing hematochezia and diarrhea, she
was finally discharged on a diet of extensively hydrolyzed
formula with breast milk on day49 (Fig. 2).

DISCUSSION
Generally, FPIES is regarded as food protein stimula-
tion of T cells in the gastrointestinal mucosa,1,2 although
the mechanisms of occurrence have not been clarified.
FPIES patients who present clinical symptoms at birth

Figure 1 Wright-Giemsa staining of the mucous content of the stool showed numerous fecal eosinophils, including Charcot-

Leyden crystals that were aggregates of grains from collapsed eosinophils.
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may acquire sensitization to milk protein in the fetal
period as at least 10 days are required to form sensitiza-
tion to food protein.9,10 Some FPIES patients present
with intestinal inflammation referred to as ‘‘neonatal
transient eosinophilic colitis’’ in the fetal period.11 Our
case is thought to have acquired allergic enterocolitis
after sensitization in the fetal period, which caused
severe FPIES triggered by the first intake of cow’s
milk soon after birth.

Patients with FPIES show various atypical symp-
toms, and severe cases experience hypovolemic shock
necessitating fluid resuscitation. Ikola and Jayasooriya
et al reported cases mistakenly diagnosed as intussuscep-
tion.7,8 We did not administer a barium enema in our
patient due to the fear of intestinal perforation. Throm-
bocytosis is often detected in FPIES, probably due to the
effects of cytokines such as interleukin-6.1,12 Many
reports on the relationship between cytokines and FPIES
have been published. Douma et al reported that the
stress-induced effects of epinephrine can shift platelets
from the spleen into the bloodstream.13 Mori detected
increased CD3þ cells in an infant with FPIES.14 A
recent review has reported increased tumor necrosis factor
(TNF)-a in the stool of children with FPIES following a
positive milk challenge.1,15 Heyman et al reported that
TNF-a secreted by milk-specific T lymphocytes in-
creased intestinal permeability, leading to an influx of
antigen into the submucosa and subsequent gastrointes-
tinal inflammation.16 Chung et al found reduced trans-
forming growth factor (TGF)-b expression in the
duodenum of FPIES patients,17 and Nowak-Wegrzyn

and Muraro suggested that an imbalance in TGF-b/
TNF-a may play a role in the mechanism of FPIES
development.1 Further studies are necessary to clarify the
roles of these cytokine in FPIES.

Ingested food allergens induce initial gastrointes-
tinal inflammation mediated by various cytokines such as
TNF-a and interleukin-6. A delayed increase in the
WBC, including high levels of eosinophils, is associated
with the shift in platelets from the intestine to the
circulation.13 These findings should prompt an exami-
nation of fecal eosinophils and performance of the LST
in patients in whom FPIES is suspected.

A decrease in body temperature is often recog-
nized as a presenting feature of FPIES. Mehr et al
reported that 24% of FPIES patients had an initial
presenting temperature of less than 368C and that this
finding was associated with significant circulatory vol-
ume loss.2 However, in our patient no significant de-
crease in body temperature was detected. Although we
placed her in a closed incubator, no special measures to
maintain body temperature were needed throughout the
hospital admission period. Early intravenous hydration
and the cessation of oral nutrition probably prevented
fluid loss due to her diarrhea.

More than 90% of FPIES patients have negative
skin prick tests and undetectable food-specific IgE
levels.3,4 An oral food challenge is necessary to diagnose
FPIES, although most infants do not require the chal-
lenge test if they have a typical allergic reaction episode
and their symptoms improve after elimination of the
suspected food from their diet. As an oral food challenge

Figure 2 Maximum levels of WBC and CRP were 30,000/mL, with 8850/mL of eosinophils and 14.8 mg/dL, respectively.

Amino acid formula and extensively hydrolyzed formula were started on the 15th and 28th neonatal day, respectively. The

patient was discharged on a diet of extensively hydrolyzed formula with breast-feeding excluded on the 49th neonatal day. Bw,

body weight; CRP, C-reactive protein; Eonin, eosinophils; WBC, white blood cell.
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is accompanied by the risk of anaphylactic shock, a safer,
easier examination method is required. We emphasize
that both the examination of fecal eosinophils and the
LST results are useful in the diagnosis of FPIES. Endo-
scopic examination should not be performed routinely in
suspected FPIES, because fecal eosinophil examination
can be performed repeatedly, more easily, and more
safely. Fecal eosinophils can be detected in normal neo-
natal stool in the first month, and the number of
eosinophils should be evaluated thoroughly. Charcot-
Leyden crystals indicate the presence of numerous eosi-
nophils and a diagnosis of FPIES.

LST results show high scores in FPIES,18 and
thus the test may be more effective in detecting non-
IgE-mediated allergic mechanisms,19 although few in-
stitutions can perform this test and about 1 week is
needed before the results can be obtained. However, the
LST should be performed when negative food-specific
IgE is detected with peripheral or fecal eosinophilia.

Although an oral food challenge is necessary to
diagnosis FPIES, it may cause severe allergic reactions of
hypotension, hypothermia, and so on.2 The recom-
mended age for performing an oral food challenge in
infants suspected of having milk FPIES is more than
12 months, whereas the first soy challenge could be done
between 6 and 8 months.20 Extensively hydrolyzed
formula and amino acid formula should be used for
alternative nutrition when a severe allergic reaction
even to breast-feeding occurs. Sixty percent of FPEIS
patients have both cow’s milk and soy hypersensitivity,21

and rice is also a common cause of severe FPIES.22 Most
FPIES patients lose hypersensitivity to milk and soy
(60% and 25%, respectively) by the age of 3 years.3,23

Hwang et al reported that milk and soy intolerance
resolves at the age 20 and 14 months, respectively, in
these patients.20

In conclusion, because FPIES patients present
atypical clinical findings, heightened awareness and in-
creased attention are important to diagnose FPIES,
especially in neonates. Evaluating fecal eosinophils is
simple, and although the LST may be difficult to
perform, it allows the detection of non-IgE-mediated
allergic reactions without oral food challenge.
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