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Food protein induced enterocolitis syndrome (FPIES) is a food-related non-IgE-mediated
gastrointestinal hypersensitivity disorder. Atypical FPIES is characterized by the presence
of specific IgE for the causative food. The guidelines suggested for diagnostic Oral Food

Challenge in pediatric patients affected by suspected FPIES are different from the ones for
children with IgE-mediated food allergy. We describe two cases of atypical FPIES that
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Introduction

Food protein induced enterocolitis syndrome (FPIES) is a
food-related non-IgE-mediated gastrointestinal hypersensi-
tivity disorder. In acute symptoms it typically includes inco-
ercible vomiting, diarrhea, dehydration, low-blood pressure
and even lethargy and shock. They usually occur between
two and six hours from ingestion of the causative food (1,
2). Moreover, the gastrointestinal tract is also a common
target organ for IgE-mediated food allergy (immediate gas-
trointestinal hypersensitivity) (3). Symptoms of immediate
gastrointestinal hypersensitivity occur minutes or even sec-
onds after the ingestion of the incriminated food and in-
clude vomiting, abdominal pain and diarrhea that can be as-
sociated to allergic manifestations in other target organs
(gastrointestinal anaphylaxis) (4).

We describe two cases of FPIES that turned into IgE-
mediated gastrointestinal anaphylaxis.

turned into IgE-mediated gastrointestinal anaphylaxis. Our experience suggests to adapt
OFC according to the outcome of specific IgE for the causative food. When causative food-
related IgE were positive, we suggest fo follow the guidelines for IgF mediated food allergy.

Case1

A 3-month-old boy, with no family history for allergic dis-
eases, came to our observation for an allergy work up.
When he was 40 days old he tasted formula milk (FM) for
the first time (60 ml) presenting jet vomiting after two
hours without compromission of the general conditions. Af-
ter a few days he received FM again and presented jet vom-
iting and lethargy after three hours. His pediatrician sus-
pected cow milk (CM) protein allergy. At two and at three
months of life, detection of seric CM specific IgE (Im-
munoCAP, Phadia, Uppsala, Sweden) and skin prick test
with lactalbumin, beta-lactoglobulin, casein and fresh cow
milk were performed and resulted negative. We made an
oral food challenge (OFC) administering 0.3 g CM pro-
teins/kg body weight into 3 doses over a 60 minutes period
(2). After one hour and 20 minutes from the start of OFC,
the child presented profuse vomiting and mild hypotension,
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that quickly were resolved with saline solution infusion. In
the subsequent days he had diarrhea streaked with blood.
We confirmed the diagnosis of CM FPIES and prescribed
an elimination diet with an extensively hydrolysed casein
formula (HF) as substitute. After 18 months skin prick test
(SPT) with lactalbumin and casein were performed and re-
sulted negative, while SPT with beta-lactoglobulin and
fresh cow milk tested positive (mean diameter respectively 5
mm and 7 mm). The outcome of ImmunoCAP test for
serum CM IgEs was positive too (10 KUA/I). We per-
formed a second OFC, according to the guidelines suggest-
ed for IgE-mediated food allergy (5): we started with 0,1 ml
of CM and continued in a graded fashion. After 150 min-
utes from the start, at the time of the bolus dose of 100 ml,
he presented profuse vomiting, edema of the glottis, lethar-
gy and shock (blood pressure 50/20 mmHg). Adrenaline,
steroids and massive saline rehydration were administered
successfully. When he was 3 ¥4 years old atopy patch test for
CM, skin prick tests for CM proteins and determination of
CM-specific IgE levels were performed and resulted nega-
tive. OFC was repeated for the third time, according to the
guidelines suggested for IgE-mediated food allergy. After
two hours from the start, at the bolus of 40 ml, he devel-
oped pallor and severe hypotension (blood pressure 60/20
mmHg). The boys is still on a CM protein free diet.

Case 2

An 8-month-old girl was admitted to our attention with a
history of continuous vomiting, diarrhea, pallor and hy-
potension 3 hours after she assumed FM. Before our evalu-
ation, the symptoms recurred 4 times and were attributable
to the ingestion of 30-40 ml of FM. She was breastfed and
didn’t have any atopic disease; her family history was posi-
tive for asthma in mother’s infancy. She assumed FM for
the first time when she was 10 days old, after a few hours
she had an episode of vomiting. She assumed FM three
times again, the last time at the age of 7 months. Each time
after three hours from the ingestion she had continuous
vomiting, diarrhea, pallor and only the last time also hy-
potension too (blood pressure 60/40 mmHg). Every time
the symptoms resolved completely in a few hours.

SPT were performed and resulted negative for casein, lat-
toalbumin and lattoglobulin, while SPT with fresh cow
milk resulted positive (4 mm). We diagnosed atypical
FPIES without performing the OFC because of the clinical
features and the high rate of the episodes. An elimination
diet and extensively hydrolysed casein formula as substitute

were prescribed. When she was 16 months old, one year af-
ter the last reaction, OFC was performed to verify the pos-
sible acquisition of tolerance. We administered 0.3 g CM
proteins/kg body weight in 3 doses over a 60 minutes period
(2). After 4 hours from the start 200 ml of CM were ad-
ministered, the patient had no symptoms; three hours after
that OFC was considered negative. Unfortunately this time
SPT were not repeated. The girl was then discharged with
no elimination diet, because she overcame FPIES. Within
five days after discharge she received CM without restric-
tions or adverse reactions except for small wheals of urticaria
only where the lips had contact with cow milk. On the 6th
and 7th day, after 20 minutes from CM ingestion, the girl
developed cough, vomiting and urticaria on those areas
touched by the vomited milk. The ingestion of little doses of
parmesan cheese was not associated to adverse reactions.
SPT were performed and resulted positive for lattoalbumin,
betalattoglobulin and fresh cow milk (respectively 4 mm, 3
mm and 5 mm), SPT for casein was negative.

On the 8th day, another OFC was performed, administer-
ing a bolus of 220 ml of CM, the same dose that the girl
had previously taken at home. Immediately, a few small
wheals of urticaria compared on the skin areas of the face
where some milk fall and after 20 minutes from the inges-
tion the child coughed and vomited, and many urticaria le-
sions developed on the skin of the trunk and limbs touched
by the milk. The general clinical conditions kept on being
normal. We then concluded that FPIES was turned into
IgE-mediated gastrointestinal anaphylaxis. The girl didn’t
assume CM proteins until 2 years of age, when she took it
at home after parents’ own decision. No clinical problems
were observed and the child is now having a free diet.

Discussion

The diagnosis of FPIES remains a clinical one and relies

on history, clinical features, exclusion of other causes and

OFC. The guidelines suggested for diagnostic OFC in

pediatric patients affected by suspected FPIES are differ-

ent from the ones for children with IgE-mediated food

allergy (6). There are many reasons for this choice:

* the adverse reaction develops 2 to 6 hours from the in-
gestion of the causative food,;

* the minimum dose that can trigger the onset of symp-
toms is unknown;

* there is evidence to suggest an allergic basis for this dis-
order but our knowledge of the pathophysiology of
FPIES is not complete.
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Some sporadic observations led us to assume that in
FPIES, food allergen ingestion-induced inflammation in-
crease intestinal permeability and fluid shift (6). Some au-
thors (7) postulated a T cell-mediated response, in which
proinflammatory cytokine (TNFX) release would alter
tissue permeability. Increased passage of the antigen into
the submucosa would be favoured this way, followed by
the activation of antigen-specific lymphocytes. Moreover,
it is known that the regulatory cytokine TGFB1 protects
the epithelial barrier of the gastrointestinal tract against
the penetration of foreign antigens. In duodenal biopsies
of patients with enterocolitis a reduction of the type 1
TGFp1 receptor population has been also reported (8). In
conclusion, a deficient TGFB1 response and an excessive
TNF« response should be taken into account for patho-
genesis of FPIES. It is not demonstrated that food related
IgE had a relevant action in FPIES pathogenesis. Over
90% of patients have negative skin prick tests and unde-
tectable serum food-specific IgE (1). Some children, de-
spite showing all the clinical features of FPIES, have IgE
vs the causative food and therefore are considered to be
affected by an atypical form of the syndrome. Some au-
thors have reported that (9) virtually each child affected
by CM FPIES became tolerant within 20 months of life.
On the other hand, it has been observed that the subse-
quent development of detectable IgE to the causative
food may represent a poor prognostic sign for tolerance
and it may be important to repeat the tests before diag-
nostic oral challenges (1).

Our cases demonstrated that when food-related IgE were
positive, FPIES can persist over the average period of 20
months and can shift to IgE mediated food allergy of dif-
ferent clinical relevance.

In case 1 the clinical manifestations were particularly se-
vere, with edema of the glottis and hypotension, and tol-
erance has not yet been reached, at the age of 3 %2 years.
In case 2 IgE-mediated clinical manifestation was mild to
moderate (contact urticaria and vomiting) and was clini-
cally resolved relatively quickly, tolerance being achieved
at the age of 24 months, instead .

Some aspects of the cases we described are not easy to un-
derstand. For example, in case 1 CM related IgE and IgE-

mediated symptoms were evident only for a period of time,
around 2 years of age. The situation at the time of the third
OFC has been less clear. Case 2 is interesting for the latency
between the apparent achievement of tolerance at the first
OFC and the development of IgE-mediated symptoms.
Seven days were required to show the switch from atypical
FPIES to gastrointestinal anaphylaxis.

In our view, in atypical FPIES with positive specific IgE
it would be more prudent begin the OFC with doses of
food lower than expected from the typical protocols for
FPIES (2).

In conclusion, our experience suggests to adapt OFC ac-
cording to the outcome of specific IgE for the causative
food. When causative food-related IgE were positive, we
suggest to follow the guidelines for IgE mediated food al-

lergy.
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