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Food Protein-induced Enterocolitis Syndrome:
an Update on Clinical Approaches and Its Pathophysiology

Jin-Bok Hwang, M.D.

Department of Pediatrics, Keimyung University School of Medicine, Daegu, Korea

Food protein-induced enterocolitis syndrome (FPIES) is a non-IgE mediated hypersensitivity disorder,
which is associated with mainly gastrointestinal symptoms and has a delayed onset. The vomiting and/or
diarrheal symptoms of FPIES typically begin in the first month of life in association with a failure to
thrive, metabolic acidosis, and shock. Therefore, the differential diagnosis of FPIES and neonatal or
infantile sepsis-like illnesses or gastroenteritis is difficult. The early recognition of indexes of suspicion
for FPIES may help in the diagnosis and treatment of this disorder. The diagnosis of FPIES is generally
made through clinical practice and food-specific IgE test findings are typically negative in this condition.
Therefore, oral cow’s milk challenge (OCC) remains the valid diagnostic standard for FPIES.
investigation of positive OCC outcomes helps to find out a diagnostic algorithm of criteria of a positive
challenge in FPIES. Moreover, it has not been clearly determined in infantile FPIES when 1% follow
up-oral food challenge (FU-OFC) should be performed, with what kind of food protein (e.g., cow’s milk,
soy), and how much protein should be administered. Hence, to prevent the risk of inappropriate FU-OFC
or accidental exposure and achieve appropriate dietary management, it is necessary to identify tolerance
rates to major foods under the careful follow up of infantile FPIES patients. On the other hand, small
intestinal enteropathy with villous atrophy is observed in FPIES and this enteropathy seems to be in part
induced by both of epithelial apoptosis and intercellular junctional complex breakdown. The purpose of
this report is to introduce an update on diagnostic and therapeutic approaches in FPIES and suggest the
possible histopathological evidences in this disorder. (Korean J Pediatr Gastroenterol Nutr 2007;

117 ~128)
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Table 1, Clinical Data and Indexes of Suspicion of Typical Cow's Milk Protein-induced Enterocolitis (CMPIE) Compared with

Infection and Non-infection Group®”

CMPIE group Infection group Non-infection group

Data of patients
No. of patrients (n=142) 6 (11.3%) 102 (71.8%) 4 (16.9%)

Age (day) 270+88 (18~42) 247+87 (15~44) 279+95 (16~44)
Symptom duration (day) 45+24 (1~9) 3725 (1~11) 47+27 (1~9)
Sex M : F) 7:9 45 : 57 15:9
Family history of atopy 12.5% 8.8% 16.7%

Clinical parameters p-value*
Daily weight gain (g/day) 374122 17242157 21241277 0.003
Serum albumin level on admission (g/dL) 33£09 38+05" 3.7t04 0.035
Peripheral blood leukocyte count (/mm?) 18,311+4,901 12,010+5,984" 10,126+2,930" 0012
Serum bicarbonate level (MEq/L) 152461 183+55" 234+46™ " 0015
Peripheral blood eosinophil count (/mm?®) 312+211 288+190 375+242 0313
Peripheral blood platelet count (/mms) 634,321+210,162 532,129+200,212 472,674+117,233 0,130
Stool occult blood and/or WBC (+) 26.9% 22 4% 11.7% 0.995"

“by ANOVA (analysis of variance),

Tp< 0.05 (vs, CMPIE group) by Turkey's test for all pairwise comparison, TNo_:62, ‘5p<0_05

(vs. Infection group) by Turkey s test for all pairwise comparisons, HNo_:14, by Fisher's exact test,
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Table 2, Protocol and Criteria for a Positive Challenge of Oral Cow's Milk Challenge in Typical Cow's Milk Protein-induced

Enterocolitis®”

Challenge protocol

Early weekday, 9 am, under physician supervision

Emergency therapies in place and an intravenous line inserted
Gradual (over 1 hour) administration of food protein at 0,15 g/kg body weight

Positive challenge require fluids resuscitation

Criteria for a positive challenge No (%) (n=16)
Symptoms
Vomiting (1~3 hours) 14 (87 .5)
Lethargy (1~3 hours) 10 (62.5)
Blood or pus-like stool (6~10 hours) 7 (43.8)
Laboratory findings
Gastric juice analysis >10 leukocyte cells/HPF (3 hours) 15 (93.8)
Peripheral ANC increase >3,500 cells/mm® (6 hours) 15 (93.8)
CRP increase >1 mg/dL (6 hours) 0 (0.0
Fecal WBC >5 cells/HPF or OB (+) (6~10 hours) 12 (75.0)

HPF: high power field, ANC: absolute neutrophil count, OB: occult blood,
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Oral cow’s milk challenge in CMPIE

(n=16)
Vomiting (+) Vomiting (-)
(n=14) (n=2)
Lethargy (+) Lethargy (-) Lethargy (-)
(n=10) (n=4) (n=2)
GJA (+) GJA(-) GJA (+) GJA (+)
(n=9) (n=1) (n=4) (n=2)

Fig. 1. Results of the early phase diagnosis* evaluated with 3 parameters composed of vomiting, lethargy, and gastric juice analysis
(GJA) in typical cow's milk protein-induced enterocolitis (CMPIE)?Y. *When either vomiting and lethargy or GJA was positive within
4 hours after oral cow's milk challenge, we defined it the early phase diagnosis,

+ Vomiting -
(1-3 hours)

Lethargy Lethargy

+
(1-3 hours) \ / (1-3 hours) Early phase

Abnormal gastric juice analysis
(3 hours)

/

4_______________

1
1
1
Confirmation ¢_+___ ANC > 3,500/mm° € J_i-; Bloody or pus-like stool or iLate phase
(6 hours) Abnormal stool smear test !
(6-10 hours) !
Rule out

Fig. 2. Algorithm after oral cow's milk challenge for the diagnosis* of typical cow's milk protein-induced enterocolitis?”. *We defined
a positive challenge as the presence of two or more positive results of the six parameters and Tthe early phase diagnosis as
a diagnosis made within 4 hours of an oral cow's milk challenge using the early phase diagnostic criteria defined as when either
vomiting and lethargy or gastric juice analysis was positive, ANC, absolute neutrophil count,
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Fig. 3. Each tolerance rate to cow's milk and soy based on
the results of three prospective follow up-oral food challenges
conducted at age 6, 8, 10 months in infantile food protein-
induced enterocolitis syndrome?.
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