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Food protein-induced enterocolitis syndrome (FPIES) is an under-recognized and frequently
misdiagnosed non-IgE mediated food allergy syndrome. Affected infants show gastrointestinal
symptoms few hours after ingestion of the incriminating food. Pathophysiology of FPIES has

not yet been clearly defined and needs further characterization. The common allergy tests are
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Introduction

Food allergy covers a range of diseases that result from an ab-
errant immune response to food antigens, which can be either
non-immunoglobulin (Ig) E or IgE-mediated. The non-IgE
mediated diseases may be caused by direct T cell antigen re-
sponse and mediated by proinflammatory cytokine (1). Food

not helpful for this disorder and tests for food specific IgE are usually negative. A diagnostic
oral food challenge (OFC) is the method to confirm the diagnosis of FPIES. This review
summarizes what is known about epidemiology, pathophysiology, clinical characteristics and
diagnosis and what’s new about therapeutic options of FPIES.

protein-induced enterocolitis syndrome (FPIES) is an uncom-
mon, non-IgE-mediated food allergy (2).

FPIES begins in the first month of life, resolving in about 38-
100% of cases at the age of 3 years (3). The initial reaction
generally occurs on first or second exposure to the involved
food, usually milk or soya in formula-fed infants (4). In a ret-
rospective chart review of patients seen in the Allergy Section
at The Children’s Hospital of Philadelphia with International
Classification of Diseases Ninth Revision code 558.3 (Allergic
Gastroenteritis and Colitis) between 2007 and 2012, 43.5% of
patients who had a reaction with milk often react to soya (5).
At least in Europe, FPIES caused by fish/shellfish is the most
frequent solid-food FPIES (6).

The number of reports about FPIES has increased over the past
few years, and reactions to new trigger foods such as green peas,
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grains, chicken, barley, rice, vegetables, poultry, fruit, oat, len-
tils, sweet potatoes, egg, peanuts, and turkey have been described
(2,7). However, less than 300 cases have been reported so far in
literature and the largest series include only 44 children (8).
Breastfeeding was previously thought to be a protective factor,
but some reports documented patients with FPIES who reacted
to cow’s milk or soya protein passed through the breast milk
(9,12). Food sensitization in FPIES that can occur through
breast milk is, in fact, also described (13).

A link of FPIES with methicillin-resistant Staphylococcus aureus
and enterotoxigenic Escherichia coli has been also described, sug-
gesting that in some cases, enteral infections can play a role in
the progress in FPIES (14).

Affected infants typically demonstrate severe gastrointestinal
symptoms that usually occur within the 9" month of life (2).
The symptoms, that appear 1 to 4 hours after ingestion of the
offending food, are severe protracted vomiting, pallor, diarrhea,
lethargy and hypovolemic shock (15,16). Additional findings
consist of methemoglobinemia, increased gastric juice leuko-
cyte levels, metabolic acidosis, neutrophilia and thrombocytosis
(17,21). All these symptoms and signs are not disease-specific,
so FPIES is frequently misdiagnosed and treated as sepsis, sur-
gical abdominal emergency, severe gastroenteritis or metabolic
disorders (2).

Several gastrointestinal diseases in children have been attributed to
immunologic reactions to food proteins (4). These reactions can
involve all the gastrointestinal tract, from mouth to rectum (4).
Even though it is not easy to categorize food protein-induced
gastrointestinal disorders in one notion, a consensus conference
in 2000 clarified the clinical differences and pathophysiologic
process involved in each of these conditions (22). These diseases
can be classified as IgE mediated (oral allergy syndrome and
immediate gastrointestinal hypersensitivity), non-IgE mediat-
ed (food protein-induced enterocolitis, food protein-induced
proctocolitis, food protein-induced enteropathy, celiac disease)
or mixed (allergic eosinophilic esophagitis, allergic eosinophilic
gastritis, allergic eosinophilic gastroenterocolitis) (4).

Epidemiology

FPIES is a rare non-IgE-mediated gastrointestinal allergic con-
dition with a mild male predominance (50-60%) (23).

A complete estimation of FPIES epidemiology is limited by the
lack of a universally accepted definition and the publication of
few prospective population-based case series. Older nonpopu-
lation-based studies reported an average of 1-15 cases per year,
but recent studies have reported a number as high as 90 cases
per year. The incidence of FPIES to all incriminating food was
one in 10,000 infants less than 2 years of age, that closely cor-
responds to the Australian reported incidence of eosinophilic
esophagitis in children of 0.9 per 10,000 (24).

In a recent prospective population-based study in Israel, the inci-
dence of cow’s milk FPIES was 0.34% in the first year of life (8).

There is a regional variation about involved foods, rates of
combined cow milk and soya FPIES, and multiple food group
FPIES (23). Eczema and a family history of atopy are frequently
present at diagnosis and about 1/10 infants have IgE food aller-
gies and siblings are seldom affected (23,25,26). Acute FPIES is
primarily a disorder of young infants, while chronic form usual-
ly presents in neonates (23).

Pathophysiology

FPIES is a cell-mediated food hypersensitivity but its exact im-
mune mechanism is not known (1,2).

Although various immunologic alterations have been described
in FPIES, little is known about its pathophysiology, and it re-
quires further characterization. An early onset IgE-mediated
reaction doesn’t seem to be involved: this hypothesis is support-
ed by negative skin prick tests (27). The involvement of anti-
gen-specific T cells and their production of proinflammatory
cytokines in the control of intestinal barrier permeability has
been suggested, but humoral immune responses can also be in-
terested (4).

The best-known oral tolerance is an immune response involved
in the tolerance to food antigens induced via the gut. It is as-
sociated with the production of local and systemic immuno-
logical tolerance due to induction of regulatory T (Treg) cells,
clonal deletion and T cell anergy. Many data supported the role
of CD4+CD25+Treg cells in mediating oral tolerance against
dietary antigens, by suppression of the effector T cells, a charac-
teristic partly cell contact-dependent. On the other hand, also
feeding experiments in mice and indirect evidence as patients
with enteropathy, immune dysregulation, polyendocrinopathy,
X-linked syndrome, or X-linked autoimmunity-allergic dysreg-
ulation syndrome that lack this T-cell subset support this hy-
pothesis (28,29).

Van Sickle et al. suggested a T-cell mediated response because
of the in vitro proliferation to food antigen of peripheral blood
mononuclear cells (PBMCs) in patients with FPIES as com-
pared with non-allergic controls (30).

Antigen-specific T cells seems to be involved releasing high lev-
els of proinflammatory cytokine Tumor Necrosis Factor (TN-
F)-a that act synergistically with interferon (IFN)-y to increase
intestinal permeability, contributing to the antigens influx into
the submucosa with additional antigen-specific T cells activa-
tion (4,28). So, an alteration in intestinal permeability related to
TNF-a production by PBMCs characterizes gastrointestinal al-
lergy to cow’s milk (4,28,31). Another study reported that low-
er quantity of cow’s milk protein is required to induce TNF-a
secretion from PBMCs of patients with active intestinal cow’s
milk allergy, as compared with patients with skin rather than
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gastrointestinal sensitivity or those whose allergy had resolved
(32). Moreover, fecal TNF-a levels were augmented in the stool
after positive cow’s milk challenges in subjects with enterocolitis
(33). All these studies suggest that TNF-o has an important
function in the pathophysiology of the FPIES (27), although
the precise mechanism of this disease is still uncertain.

A relative failure of expression in transforming growth factor-f31
(TGF-B1) receptor can also be involved (34). The regulatory
cytokine TGF-B1 acts protecting gut epithelial barrier from
penetration of foreign antigens, stimulating extracellular ma-
trix proteins, fibronectin and collagen synthesis and altering
the expression of integrins, that enhances the binding between
cells and matrix proteins. Moreover, it induces T-cell suppres-
sion. In young infants, a reduced activity of TGF-B1 against
the barrier-disrupting effect of T-cell cytokines can be involved
in the pathogenesis of FPIES. Older children showed increased
TGEF-B1 level after weaning, justifying the reason why FPIES
is only seen in young children (4,34,35). On the other hand,
TGEF-P blockade also induced IFN-y production (28,36).

So, the acute FPIES reaction appears to be related with a Th2
skewing of the T-cell cytokine production (28).

Interleukin (IL)-10 amplified expression is linked with the in-
gestion of the same food when tolerance is reached. So, IL-10
may exert an important function in regulating Th1 and Th2 re-
sponse, especially at the gut level (37,38). Conversely, IL-4 is an
inflammatory cytokine implicated in the gut immune response
by blocking the induction of Foxp3 with subsequent generation
of inducible regulatory T cells (28,39).

The hypothesis that T helper 2 (Th2) activation with high IL-4
levels can be involved in FPIES pathophysiology, while IL-10
may regulate the Th2 responses involved in the immunotoler-
ance acquisition, was supported by an increase in T-cell IL-4
expression and a decrease in IFN-y observed in an 8-month-old
child with acknowledged FPIES to rice, after a positive chal-
lenge with rice; in contrast after acquisition of oral tolerance,
an increase in T-cell IL-10 expression was observed after rice
challenge 6 months later after a negative challenge (28,40).
The potential involvement of humoral immune response in the
pathophysiology of FPIES includes an increase of specific IgA
and IgG and a decrease in specific IgG4 antibodies (4,28,31,41).
Some authors demonstrated an increase of milk protein-specific
IgA in patients with FPIES, not associated with elevated IgG1
or IgG4 antibodies compared with controls. In fact, a lack of
milk protein-specific IgG4 may have a role in FPIES, having
a protective role in competing with other subclasses that could
activate complement (28,41).

Symptoms of food protein-induced enterocolitis syndrome

Signs and symptoms and the natural course of this disease have
been explained through many reports, usually single cases or

small case series (4,15-18,25,42-47). The clinical features of
FPIES range from mild symptoms, such as mild emesis and/
or diarrhea, to severe and potentially life-threatening clinical
features.

FPIES may be divided into two forms: acute and chronic forms
(48). The main characteristics in acute and chronic FPIES are
shown in figure 1.

FPIES is a non-IgE-mediated reaction that usually presents
with acute severe repetitive and profuse vomiting and diarrhea
(sometimes bloody) within 1-3 h following the intake of the
offending food, with subsequent dehydration and shock in 20%
of the cases (17,25,49). Generally, 75% of infants with FPIES
are acutely ill, comprising 15-20% with hypotension in need of
hospitalization (4). Additional frequent symptoms are cyanosis,
pallor, lethargy and hypothermia (4).

In a recent study counting a great amount of subjects, the
main clinical feature was vomiting (100%), followed by leth-
argy (85%), pallor (67%) and diarrhea (24%) (18). Manifes-
tations resolve usually within 24-48 h of elimination of the
causative food (48), even if in the early reports, up to 15-20%
of children presented in a hypovolemic shock necessitating flu-
id resuscitation (4). Anyway, in another recent study, no case
of significant hypotension was reported. In this case, all were
treated with oral rehydration (8). This difference might be due
to under-representation of mild FPIES due to selection bias in
previous studies (4).

A recent study demonstrated a mean age of 5.5 months at initial
presentation (18).

Chronic FPIES appears if the antigen is being taken regular-
ly and it has been described in young infants fed with cow
milk or soya-based formulas (4,15,16,43). Symptoms usually
start in the first month of life with intermittent vomiting,
persistent diarrhea, poor weight gain and failure to thrive
(4). This condition can evolve to acidemia and shock (4). If
introduction of the involved food in the diet of the child is
delayed, such as in exclusively breastfed infants, the onset of
symptoms may occur at an older age (up to 9 months), even
if the mother is ingesting the offending foods in her diet
(4). However, there are several reports of FPIES onset subse-
quently early infancy (50). Elimination of the involved food
should lead to fast remission of symptoms in some days. The
chronic early phase may be followed by an acute phase if the
antigen is eliminated from the diet for at least 2-3 days and
then reintroduced, with symptoms starting about 1.5-2 h af-
ter intake of the offending food (15). Repetitive and severe
vomiting usually takes place 1-3 h and diarrhea occurs 5-8 h
after ingestion (7).

Methemoglobinemia has been reported in infants with severe
reactions and acidemia. Murray and Christie described 35%
of 17 cases of PFIES with transient methemoglobinemia (51).
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Figure 1 - Comparison between acute and chronic food protein-induced enterocolitis syndrome: clinical and laboratory findings. Modified

Sfrom (48).
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Other clinical findings
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These patients appear listless and ashen-gray (4). Methemoglo-
binemia is due to an elevation of heme oxidation because of
increased nitrates in the intestine caused by reduced catalase ac-
tivity during inflammation (51).

Diagnosis of food protein-induced enterocolitis syndrome

The diagnosis of FPIES is often difficult and delayed because
of the lack of classic, unequivocal, typical allergic symptoms
and the absence of biomarkers (20,52). Serum food-specific IgE
and skin-prick test (SPT) are generally negative (9,18,25,49).
But some investigators observed that 4-25% of children with
FPIES originally have or develop food-specific IgE (5,8,53,54).
Patients with detectable IgE of the incriminating food are called
atypical FPIES (17,55). Atypical FPIES has been reported in
older children (55) and also in adults (56), generally associated
to some specific food, such as fish and shellfish ingestion.

The NIAID Food Allergy Guidelines recommend using the
clinical history and oral food challenge (OFC) to diagnose
FPIES (57).

Nevertheless, if medical history suggests that the children have
experienced hypotensive episodes or multiple reactions to the
same food, the diagnosis can be based on a history and lack of
symptoms when the culprit food is removed from the alimenta-
tion (58). The original diagnostic criteria, proposed by Powell,
were based on the fact that exposure to the causative food causes
repetitive vomiting and/or diarrhea within 4 h, excluding oth-
er causes for these symptoms; symptoms are restricted to the
gastrointestinal tract; the removal of the causative protein from
the diet of the children causes remission of symptoms; and a
standardized OFC or isolated re-exposure causes typical symp-
toms (43). In 2013 Miceli Sopo et al. (59) suggested criteria to
support the clinician to establish a diagnosis of FPIES, which

consist of the following: less than 2 years of age at first episode
(not mandatory); repetitive pallor, vomiting and lethargy within
2-4 h, and generally lasting less than 6 h, after the intake of the
causative food; lack of symptoms that advocate an IgE-mediated
response; remission of the symptoms due to the elimination of
causative food; relapse of symptoms within 2-4 h of re-exposure
to the same trigger food.

Classic allergy testing such as prick skin testing or in vitro test-
ing for food specific IgE are not useful to diagnose FPIES as
they are negative.

Atopy patch testing (APT) is a useful tool for a delayed,
non-IgE-mediated reaction to food. It is performed by dissolv-
ing small quantities of causative food proteins in saline and plac-
ing the mixture in aluminum Finn chambers (27). Fogg MI et
al. (27) tried to establish if the APT could be able to detect the
presence or absence of FPIES in nineteen infants. The results
of APT and oral food challenge (OFC) were compared and
used to determine specificity and sensitivity of the APT. APT
predicted OFC results in 28/33 instances. 16 cases of FPIES
were confirmed by OFC and in these 16 cases the APT was
positive to the suspected food. The APT was found positive in
5 instances where the OFC was negative. All 12 patients with
a negative APT had a negative OFC to the suspected food. So
APT appears to be a promising diagnostic tool for the diagnosis
of FPIES (27) Jarvinen et al. (60) evaluated APT in 38 children
with FPIES and undergoing OFC. They estimated sensitivity of
11.8% and specificity of 85.7%. However, to date, the diagnos-
tic utility of this test remains still unclear (58).

Although the diagnosis of FPIES is based on clinical features, in
the acute cases of FPIES, laboratory exams can document neu-
trophilia and thrombocytosis, peaking about 6 h post-ingestion,
and, in the more severe cases, methemoglobinemia and meta-
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bolic acidosis can also occur. In chronic cases, hypoalbumin-
emia, anemia, and also eosinophilia can be present. Radiologic
evaluation or other procedures can demonstrate nonspecific ab-
normalities. Further studies looking at the phenotypes of FPIES
are required to recognize clinical subtypes, and to understand
the predisposing factors for developing FPIES (48).

The majority of cases of FPIES appear in infants and resolve
by school age, but FPIES can occur at any age and persist into
teenage and adult years (61).

The presence of specific IgE antibodies to the trigger food de-
fines an “atypical form” of FPIES. This is characterized by a re-
duced possibility of developing tolerance and a probable evolu-
tion to typical IgE-mediated hypersensitivity. Indeed, the shift
from non-IgE-mediated milk-protein induced enterocolitis syn-
drome to IgE-mediated milk allergy has been described (62),
even if it is infrequent.

Differential diagnosis of food protein-induced enterocolitis

syndrome

A detailed clinical assessment associated to laboratory findings,

is required to lead the clinicians to diagnose FPIES.

In acute forms of FPIES, the differential diagnosis comprises (52):

* sepsis or other infectious diseases

* acute gastrointestinal episodes

* surgical emergencies (necrotizing enterocolitis or pyloric ste-
nosis in neonates)

* food allergies (allergic proctocolitis, anaphylaxis, IgE-medi-
ated food allergy).

In chronic forms of FPIES, the differential diagnosis comprises (52):
* malabsorption syndromes (such as celiac disease) (63)

¢ metabolic disorders (amino acid metabolism disorders, or-
ganic acidemias, urea cycle defects, some inherited energy
metabolism disorders)

* primary immunodeficiencies (64)

* psychosocial conditions (Munchausen by proxy syndrome,
food aversion)

* neurological conditions

* infectious conditions (e.g. HIV, Salmonella, Yersinia)

* coagulation defects

* other types of non-IgE-mediated food allergy.

Management of food protein-induced enterocolitis syndrome

To date, the elimination of the causative food from the diet of
the little patient is the only therapy for FPIES.

The intake of food and nutritional status should be monitored
and advice on added protein, micronutrients and kcal should be
provided when necessary (65).

Sicherer (50) has underlined that the management of FPIES is
based on the symptoms and on recent knowledge of its immu-
nopathogenesis that is yet incomplete. Table 1 shows the man-
agement of acute and chronic FPIES.

The treatment of acute forms of FPIES is mainly supportive
with continued fluid resuscitation. Patients need monitoring
until they become hemodynamically stable (35).

Intravenous fluids and steroids should be used in acute and
severe forms of FPIES with profuse and repetitive vomiting,
bloody and severe diarrhea, hypotension, pallor, hypotonia and
lethargy (66). The role of epinephrine has still not been eluci-
dated, and the consistency of the reports on the epinephrine
usage - in treating hypotension when intravenous fluids and ste-
roids fail (50,67,68) or in cases with severe lethargy and without

Table 1 - The management of acute and chronic food protein-induced enterocolitis syndrome (FPIES) (66,67).

Acute FPIES

Chronic FPIES

rehydration fluids:

* in the mild form of FPIES: oral rehydration fluids

¢ in moderate to severe form of FPIES: intravenous fluids
(20 ml/kg boluses of isotonic saline)

removal of offending food from child’s diet

intravenous steroids: methylprednisolone
1 mg/kg (max 60-80 mg)

if dehydration: intravenous fluids

in severe form of FPIES or in case of PFIES unresponsive to
fluids: vasopressors for hypotension

in case of cow’s milk-FPIES: use soy alternative (following a
supervised oral food challenge), casein hydrolysate, or elemental
formula

in case of acidemia: bicarbonate

in case of acidemia: bicarbonate

in case of methemoglobulinemia: methylene blue

in case of methemoglobulinemia: methylene blue

supplemental oxygen
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hypotension (59) - is debatable, because the studies enrolled a
small number of patients without any controls. Some investiga-
tors reported the rapid resolution of symptoms (such as vomit-
ing and lethargy) within 10-15 min after the use of ondansetron
hydrochloride, a serotonin 5-HT3 receptor antagonist utilized
mostly as an antiemetic, (0.2 mg/kg/dose) in 5 children above
3 years of age diagnosed with FPIES, who had an adverse reac-
tion during the OFC (69). In chronic FPIES with dehydration
it is often necessary to use bicarbonate to correct acidosis and
methylene blue for methemoglobulinemia, unlike acute forms
in which these treatments are rarely necessary (66). The critical
cases of chronic FPIES should be rehydrated with either oral
or intravenous fluids, and temporary bowel rest and parenteral
nutrition can be used in the most severe forms (66).

The clinical treatment of a patient with FPIES includes also 3
key points: recurrence of acute episodes for the unintentional
intake of offending food; dietary introduction of at-risk foods;
acquisition of tolerance with periodic re-evaluations (66).
Recurrence of acute FPIES episodes due to unintentional intake
of offending food should be carefully taken into consideration.
If it occurs, the patient should seek medical attention (50), but
if symptoms start in the absence of medical assistance, the oral
intake of fluids and steroids is reccommended and it is supportive
to give patients an action plan, explaining symptoms and rec-
ommending treatment of acute reactions (66).

The primary recommended managements are steroids and in-
travenous fluids. In mild-to-moderate cases, oral rehydration
should be sufficient (66).

Regarding the dietary introduction of at-risk foods, it has been
recommended not to introduce foods that cannot be tolerated
(typically cereals, cow’s milk, poultry and legumes) during the
first year of life, in addition to that identified as offending food.
Then, they can be introduced in the diet for the first time in
hospital, performing an oral food challenge (66).

The third key point is the acquisition of tolerance that depends
on the involved food. In fact, children with FPIES caused by
cow’s milk have a good chance of acquiring tolerance at the age
of 18-24 months. But insufficient data are available to date for
other involved foods, so that it is suggested that an OFC should
be performed about 1 year after the last acute episode (66).
Future therapy will also be based on the increased understand-
ing of pathogenesis of FPIES, on different phenotypes, and on
the use of more effective management for acute episodes.

New therapeutic strategies in food protein-induced
enterocolitis syndrome

To date, the elimination of the causative food from diet of the
little patient is the only therapy for FPIES (70). For children
with IgE-mediated cow’s milk or egg allergy, instead, Specific
Oral Tolerance Induction (SOTI) is one of the therapeutical op-

tions (53). In addition, some children with IgE-mediated cow’s
milk or egg allergy may tolerate well-cooked causative food
(71,72). SOTI is maybe of limited benefit in FPIES cases, due
to its rare persistence after 3-4 years of age. Because of FPIES is
a non-IgE mediated food allergy syndrome, should not benefit
from cooking of the causative food, which can decrease protein
allergenicity destroying the conformational epitopes (73). In
fact, a case of egg FPIES with adverse reaction after ingestion of
a baked cake prepared with eggs supported this hypothesis (74).
Nevertheless, Miceli Sopo et al. (70) did not confirm this the-
ory observing that 4/7 children with FPIES tolerated the well-
cooked (baked) causative food.

Contrasting data about the utility of cooking causative food
suggests that this aspect should be more elucidated and inves-
tigated.

If FPIES pathogenesis is only based on cell-mediated response,
tolerance versus well-cooked causative food could not be pos-
sible in patients with active FPIES, as conformational epitope
denaturation due to high temperature should not obstruct an-
tigen-receptor link, as for IgE-mediated allergies (70). In fact,
the recognition by T lymphocytes of antigenic peptides exposed
(after protein degradation) on cellular surface of dendritic cells
by major histocompatibility complex type 1 (MCH1) receptors
is not specific for allergen and independent from its structural
conformation (75).

However, a number of factors could suggest a probable function
for specific IgE in the pathogenesis of FPIES (table 2).

Several expert authors have postulated that FPIES may also be
IgE-mediated (4,78). These observations, together with the ob-
servations of Miceli Sopo S. et al (70) that part of their children
with FPIES tolerated the well-cooked (baked) causative food,
makes the question suitable for further analysis. In addition,
finding specific IgE for ovalbumin, that is a thermolabile egg
protein, in one of their children, makes this hypothesis con-
sistent. In addition, these authors postulate that phenotypes of
FPIES mediated by specific IgE against the causative food could
exist. So, it can be concluded that some of these children could
tolerate the causative food if well-cooked due to the degradation
of the conformational causative epitope.

Conclusions

In conclusion, FPIES is an unrecognized non-IgE-mediated
food allergy usually caused by cow’s milk and soya in children.
Early recognition of symptoms of FPIES and removal of the
offending food is imperative to prevent misdiagnosis and mis-
management of symptoms that might mimic others conditions
(such as viral illness or sepsis) and lead to failure to thrive when
food is chronically present in the diet.

Although there are advances in knowledge of FPIES, a better
characterization of this important and often misunderstood dis-
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Table 2 - Hypothesis of probable function of specific IgE in pathogenesis of FPIES.

in the same patient, FPIES with undetectable IgE for the causative food may co-occur with food IgE-mediated allergy for other
foods (76)

a number of FPIES develop to IgE-mediated gastrointestinal anaphylaxis (77)

in the literature is described a case with symptoms of a pathology similar to FPIES, seemingly not IgE-mediated, that had specific
IgE detect only at duodenal site (78)

some studies report that 4-25% of children with FPIES initially have or develop food-specific IgE (5,8,20,54)

although some children present symptoms before 2 h from the intake of the causative food, the time of symptoms occurrence is gen-

erally 2 h; it is neither distinctive for cell-mediated responses, which habitually take place later, nor of classic IgE-mediated responses;

time of symptoms occurrence in FPIES appears to be intermediate between non IgE-mediated and IgE-mediated reactions (70)

ease is urgent, in order to identify biomarkers and to develop

new treatment strategies.
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