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Abstract

Background: FPIES (Food Protein Induced Eneterolitis Syndrome) is a rare non IgE- mediated food allergy, usually
affecting infants and children after first months of life. Clinical presentation is heterogeneous, usually characterised
by repetitive vomiting and diarrhoea, lethargy, failure to thrive until to dehydration with hypotension and shock.
The diagnosis is based on clinical criteria, after excludind other hypothetical conditions. Early recognition of FPIES is
essential to set a correct dietatay management that is resolving for the patient.

Case report: We present the case of a 12 days old child who was admitted to the hospital for poor feeding, failure
to thrive and severe metabolic acidosis.

Conclusions: The early onset of this case is peculiar and rember us to consider FPIES in differential diagnosis of
newborn metabolica acidosis.

Background
Food Protein Induced Enterocolitis Syndrome (FPIES) is
an uncommon and potentially severe form of non IgE-
mediated food allergy, that usually presents with profuse
vomiting often associated to diarrhoea lethargy, pallor,
dehydratation [1]. FPIES pathophysiology is not well
known, it is hypothised an abnormal cell-mediated im-
munological disorder of gastrointestinal mucose after the
ingestion of a trigger food, often represented by cow’s milk
or soybean formula, potentially any food (fish, egg, wheat,
rice, oat, meat, fruit and vegetables [2, 3]. In chronic cases,
symptoms may include persistent diarrhoea, poor weight
gain, failure to thrive, and improvement may be seen sev-
eral days after the food elimination, sometimes requiring
steroids treatment [4]. Age of onset of FPIES is variable,
requiring a free-window time of allergen food exposure
ranging from some weeks, usually after the first month of
life or more, isolated cases of FPIES with adult onset have
been reported [5]. Interestingly, a newborn with atypical
presentation, ematochezia before the first feeding, was
supposed to have acquired FPIES after sensibilization in

the fetal period [6]. We describe a newborn who initially
presented with misdiagnosed symptoms of dehydratation,
lethargy, failure to thrive and severe metabolic acidosis.

Case presentation
A 12 days old infant was admitted to Paediatric Emergency
care after the evidence of weight lost since birth: –435 g
corresponding to 12% from birth weight. He was born at
tem by caesarean section, with birth weight of 3590 g,
physiological perinatal course and normal clinical examin-
ation except for slight heart murmur corresponding to car-
diac atrial-septal defect. He was discharged from hospital at
4 day of life with exclusive breastfeeding and weight 3296 g.
At home the infant was fed with both breast milk and for-
mula milk. During the last days before readmission the
mother observed poor feeding with lethargy and frequently
stool evacuations during the day. When the patient arrived
in the hospital he was awake, fairly responsive with a pre-
served muscle tone, there were not evident signs of cardio-
vascular failure. Laboratory findings showed leukocytosis
(WC 14190/ul, N 48%, L 41%, EOS 2,6%) with modest
thrombocytosis (491.000/ul), important metabolic acidosis:
pH 7,23, pCO2: 19 mmHg, HCO3: 8 mmol/l, base excess
− 18.2 mmol/l. The infant was hospitalised in the Newborn
Intensive care: intravenous glucose fluid and bicarbonate
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correction were started. Extensive investigations were done,
considering lethargy and dehydratation in a critical new-
born patient, sepsis was taken into account as one of the
most frequent causes, but was ruled out by normal findings
of infection markers (C-reactive protein level, bacterial cul-
tures in biological samples). In the hypothesis of an inborn
error of metabolism leading to organic acidemia, milk
feeding was temporally suspended and an enteral nu-
trition with glicolipid formula was temporally started.
At first laboratory detections, ketone bodies, ammo-
nia, glycemia,, methemoglobinemia concentration and
lactic acid were normal and an inborn error of me-
tabolism was definitely excluded by the study of
plasma amino acid profile and urine organic acids. In
this case, metabolic acidosis was likely due to loss of
bicarbonates from the gastrointestinal tract with the
several diarrheal stools. The search of fecal blood, as
other inflammatory index of gastrointestinal tract as
calprotectin were negative, unfortunately we were not
able to perform eosinophilic cells stool search. Even if
the severity of clinical conditions could be suggestive,
there were no elements for supposing necrotizing en-
terocolitis. On the basis of the clinical dates and in
exclusion of other diagnosis, we assumed the hypoth-
esis of milk protein induced non IgE-mediated allergy
(specific milk protein IgE were negative). According
to this diagnosis we changed patient’s diet with an
amino acid formula milk, instead of extensive hydro-
lyzed formula, considering the clinical picture of mal-
absorption syndrome for prolonged diarrhoea. In few
days we assisted to a considerable improvement of
the infant’s clinical conditions with weight gain, nor-
malisation of stools and consequently normalisation
of acidosis.
After 2 months of selective diet the infant was re-

admitted to hospital to perform a diagnostic oral cow
formula challenge, after parent’s consent was given. A
peripheral intravenous line was placed and under med-
ical supervision small cow-milk formula amounts were
given to the infant by bottle. We started with 0.05 g of
formula per kilogram of body weight and after 30 min
we administered 0.2 g of milk per kilogram of body
weight. After 3 h from milk ingestion the patient showed
pallor and poor responsiveness, then he started vomiting
(two episodes) and showed liquid stools within the next
10 h. Laboratory findings pointed out only moderate
leukocytosis (WC: 12.100/ul), while cow milk specific
IgE were still negative at the control. The observed reac-
tion to the provocation test was diagnostic for FPIES-
food protein induced enterocolitis syndrome.

Discussion and conclusions
Since the first description of FPIES by Powell [7] several
reports were made with an apparently increasing

awareness regarding this rare condition. The incidence
of FPIES is yet not well established, but it seems to be
under diagnosed and often delayed from the beginning
of symptoms. The difficulty in diagnosis mostly derives
from the heterogeneity and not specificity of symptoms
and from the lack of pathognomonic laboratory analysis
[8]. Clinical criteria, suggested by Miceli Sopo et al. [9],
for FPIES diagnosis in the acute form are the appearance
of repetitive vomiting, pallor and lethargy within 2–4 h
after the exposure to the trigger food; the resolution of
illness and its recurrence within 2–4 h respectively with
the avoidance and the reintroduction of the offending
food. The oral food challenge (OFC) represents the only
diagnostic test and it is recommended in all doubtful
cases [10], above all when clinical picture is established
“chronically” with intermittent vomiting, diarrhoea, fail-
ure to thrive and/or bloody stools while the infant is fed
with milk or soy formulas in the first months of life. The
OFC is usually done after a protein induced free time
diet, under physician supervision because of the risk of
severe allergic reaction.
The peculiarity of our case is the sneaky and very

early presentation, nearly since birth and the absence
of vomiting. Actually, although the mechanisms of
occurrence have not been shown, FPIES is regarded
as food protein stimulation of T-cells in the gastro-
intestinal mucosa, resulting in gastrointestinal inflam-
mation mediated by various cytokines, such as TNF-α
(tumor necrosis factor) and interleukin-6 [11]. For
FPIES infants who present clinical symptoms at birth,
the sensitization to milk protein could happen in the
fetal period through the passage of allergenic proteins
by umbilical cord blood [12].
In conclusion, early recognition of FPIES remains a

critical issue to prevent misinterpretation and mis-
treatment of symptoms, especially when the clinical
picture is severe like in neonates with metabolic acid-
osis as the main sign.

Acknowledgements
Not applicable (no one except the authors contributed towards the article).
No sources of funding for this case report has been required. All the authors
declare that non honorarium, grant or other form of payment was given to
produce this manuscript. All data generated or analysed during this study
are included in this published article (and its supplementary information
files). The authors would all like to note the contribution and life's work of Dr
Giulia Pomero who sadly passed away prematurely shortly before the
publication of this manuscript.

Authors’ contributions
AP and CDM conceived of the study, participated in its design and
coordination and drafted the manuscript. All authors clinically handle
the patient and together read and approved the final manuscript. The
first draft of the manuscript was written by AP. All authors confirm the
revised version and they agree to authorship for the manuscript, they
confirm to have the appropriate permissions and rights to the reported data.

Consent for publication
An informed consent for publication was obtained by the patient’s parents.

Peduto et al. Italian Journal of Pediatrics  (2018) 44:52 Page 2 of 3



Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Pediatric Unit, S. Croce Hospital, Cuneo, Italy. 2Neonatal Intensive Care Unit,
S. Croce Hospital, Cuneo, Italy.

Received: 19 September 2017 Accepted: 23 February 2018

References
1. Jarvinin K, Nowak-Wegrzyn A. Food protein induced-enterocolitis syndrome

(FPIES): current management strategies and review of the literature. J Allergy
Clin Immunol. 2013;1:317–22.

2. Levy Y, Danon YL. Food protein-induced eneterocolitis syndrome- not only
due to cow’s milk and soy. Pediatr Allergy Immunol. 2003;14:325–9.

3. Sopo SM, Giorgio V, Dello I, et al. A multicentre retrospective study of 66
Italian children with protein-induced enterocolitis syndrome: different
management for different phenotypes. Clin Exp Allergy. 2012;42:1257–65.

4. Mane SK, Bahna SL. Clinical manifestations of food protein-induced
enetrocolitis syndrome. Curr Opin Allergy Clin Immunol. 2014;14:217–21.

5. Fernandes BN, Boyle RJ, Gore C, et al. Food protein-induced enterocolitis
syndrome can occur in adults. J Allergy Clin Immunol. 2012;130:1199–200.

6. Mizuno M, Masaki H, Yoshinare R, et al. Am J Perinat Rep. 2011;1:53–8.
7. Powell GK. Food protein induced enterocolitis of infancy: differential

diagnosis and management. Compr Ther. 1986;12:28–37.
8. Feuille A, Nowak-Wegrzyn A. Definition, etiology, and diagnosis of food

protein-induced eneterocolitis syndrome. Curr Opin Allergy Clin Immunol.
2014;14:222–8.

9. Miceli Sopo S, Greco M, Monaco S, et al. Food protein induced enterocolitis
syndrome, from practice to theory. Expert Rev Clin Immunol. 2013;9:707–15.

10. Boyce JA, Assa’ad A, Burks AW, et al. Guidelines for the diagnosis and
management of food allergy in the united states. Summary of the NIAD-
sponsored expert panel report. J Allergy Clin Immunol. 2010;126:1105–18.

11. Heyman M, Darmon N, Dupont C, et al. Mononuclear cells from infants
allergic to cow’s milk secrete tumor necrosis factor alpha, altering intestinal
function. Gastroenterology. 1994;106:1514–23.

12. Ward CM, Geng L, Jyonouchi H. Fetal sensitization to cow’s milk protein and
wheat-specific TNF-α production by umbilical cord blood cells and subsequent
decline of TNF-α production by peripheral blood mononuclear cells following
dietary intervention. Pediatr Allergy Immunol. 2007;18:276–80.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Peduto et al. Italian Journal of Pediatrics  (2018) 44:52 Page 3 of 3


	Abstract
	Background
	Case report
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Authors’ contributions
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

