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The Diagnosis of Food Allergy in a Pediatric Gastroenterology:
Focusing on Non-IgE-mediated Allergic Diseases

Kun Song Lee, M.D.

Department of Pediatrics, College of Medicine, Dankook University, Cheonan, Korea

Food allergy is an adverse immune response to foods. The prevalence of food allergy vary by age, diet,
and many other factors. Based on the immunological mechanism, food allergies may be classified in a
IgE-mediated diseases, which are the best-characterized food allergy reactions, non-IgE-medicated diseases,
and mixed type diseases. In children, the GI tract seems to be the most common target organ. Generally,
IgE-mediated reactions have an acute onset, whereas non-IgE-mediated reactions have a late onset. The
most food allergy with GI manifestation involve non-IgE-mediated reactions. The evaluation of a child
with suspected food allergy includes medical history, physical examination, screening test and the response
to elimination diet and to oral food challenge. The diagnosis of non-IgE-mediated food allergies using
a screening test is difficult. In this review, investigate the diagnostic criteria and manifestations of several
non-IgE-mediated allergic diseases and the diagnostic method in the field of a pediatric gastroenterology.
[Korean J Pediatr Gastroenterol Nutr 2010; 13(Suppl 1): S32~S43]
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Table 1, Classification of Gastrointestinal Hypersensitivities to Food and Other Dietary Products

IgE

Non-IgE

Immediate gastrointestinal hypersensitivity
Oral allergy syndrome

Allergic eosinophilic esophagitis
Allergic eosinophilic gastritis
Allergic eosinophilic gastroenterocolitis

Dietary protein enterocolitis

Dietary protein proctitis

Dietary protein enteropathy
Celiac disease

Table 2, The Seven Groups of Gastrointestinal Cow Milk Allergy in Infants

IgE Mixed Non-IgE ?
Immediate gastrointestinal Allergic eosinophilic Cow mlik protein Gastrophageal reflux-cow
hypersensitivity gastroenterocolitis Enterocolitis milk allergy

Typical

Atypical

Cow milk protein
proctitis

Cow milk protein
enteropathy

—
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Table 3, Principal Characteristics of Allergic Proctocolitis

Key features of allergic proctocolitis

Usually presents by 6 months of life

Blood streaked, loose stools+diarrhea in otherwise
well-appearing infants

Usually occurs in breast-fed or cow/soy milk formular-fed
infants

Diagnosis is via clinical history; food prick skin tests and
serum food-IgE negative

Treatment via protein elimination; resolution of symptoms in
48~72 h

Tolerance to allergen usually occurs by 1 yr of life

Adapted from Pediatr Allergy Immunol 2007;18:360-7,
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Table 4, Principal Characteristics of Food-Induced Entero-
colitis Syndrome

Key features of food protein-induced enterocolitis syndrome

Usually occurs in formula-fed infants, not reported in
breast-fed infants

Soon after exposure (acute onset), intensive vomiting is seen
(after 2~3 hours), with important dehydration and lethargy
(15~20%)

Failure to thrive with hypoalbuminemia when chronically
exposed

Resolution of symptoms with removal of causal food
Negative prick skin tests and serum food-specific IgE tests
Treatment of acute reactions with vigorous iv hydration
Reintroduction of the suspected foods under physician
supervision with iv, access

Usual resolution of reactivity with age

Adapted from Pediatr Allergy Immunol 2007;18:360-7.
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Table 5, Most common Age-Related Clinical Manifestations
of EOE

Infants Feeding refusal or intolerance, irritability,
vomiting, failure to thrive
Children Abdominal pain, vomiting, GERD-like

symptoms, difficulty swallowing, food aversion/.
self-imited diet, failure to thrive
Adolescents Dysphagia, esophageal food impactions,
nausea, GERD-like symptoms, self-limited diet
Adults Dysphagia, esophageal food impactions

EoE: eosinophilic esophagitis, GERD: gastroesophageal reflux
disease,
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Table 6, Classification of Eosinophilic Gastroenteritis

Primary (mucosal, muscular, and serosal forms)
Atopic
Non-atopic
Familial
Secondary
Eosinophilic disorders
Hyper eosinophilic syndrome
Non-eosinophilic disorders
latrogenic
Infection
Inflammatory bowel disease
Celiac disease
Connective tissue disease (scleroderma)
Vasculitis (Churg-Strauss syndrome)
Autoimmune disorders
Transplantation stimulation
Tissue injury
Infection
Allergens
Allografts
Tumors

Adapted from Curr Oprin Allegy Clin Immunol 2010;10:
238-45,
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Table 7. Major Symptoms of Eosinophilic Gastroenteritis De-
pending on the Localization of Disease

Mucosal EGE Diarrhea, malabsorption, etc
Muscular EGE Motility disorders
Serosal EGE Eosinophilic ascites

Eosonophilic gastritis
Eosonophilic enteritis
Eosinophilic colitis

Eosinophilic proctitis

Nausea, vomiting
Malabsorption, diarrhea
Diarrhea, blood on stool
Blood in stool, incontinence

EoE: eosinophilic esophagitis, Adapted from Curr Oprin
Allegy Clin Immunol 2010;10:238-45,
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Table 8. Clinical Features Suggestive of Food Protein-Induced
Gastrointestinal Motility Disorders In Infants and Young
Children

Over arching features
Early onset of symptoms within the first weeks of life
Failure to respond to standard medical therapy
Significant clinical improvement after cow’s milk protein
glimination from infant’s (hypoallergenic formula) or
mother’s diet (maternal elimination diet)
Relapse of symptoms after re-introduction of offending food
protein
Co-existence of infantile colic, gastro-oesophageal reflux
symptoms and constipation points to possible underlying
non-IgE-mediated gastrointestinal food allergies
Gastro-oesophageal reflux disease
Frequent regurgitation, often large in volume
Commonly associated with aversive feeding behaviours and
distress during feeding
Histological evidence of reflux oesophagitis with minor tissue
eosinophilia (<5 eosinophils/HPF), basal layer hyperplasia,
tissue neutrophilia and epithelial erosions
Significant improvement of symptoms within 2~4 wk on
hypoallergenic formula (often incomplete response)
Differential diagnosis: eosinophilic oesophagitis
Constipation
Moderate-to-severe constipation
Worsening of symptoms after first dietary introduction of
cow’s milk protein
Excessive straining despite apparently soft stool consistency
Irritability before defaecation (tenesmus?)
Need for high-dose laxatives or bowel wash-outs in first 12
months of life
Rectal biopsy reveals mucosal eosinophilia (eosinophilic
proctocolitis)
Manometry: high internal and sphincter resting tone
Differential diagnosis: Hirschsprung’s disease, anorectal
malformation, slow transit constipation
Infantile colic
Onset within first week of life in breast-fed infants
Persistent crying for more than 3 hours per day beyond
3 months of age
Commonly associated with GOR symptoms and frequent
regurgitation
Aversive feeding behaviours and distress during feeding
Slow weight gain and failure to thrive
Irritability may fluctuate according to mother s diet (e.g.
cow’s milk intake)
Differential diagnosis: neuro-developmental disorders

Adapted from Pediatr Allergy Immunol 2008;19:383-91.
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Diagnosis of food allergy
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Age of onset
Nature of symptoms
Feeding history and relationship of symptoms
Familial and personal history of atopic disease

Medical history

|

Skin
Respiratory tract
Gl tract

Systemic [

Physical examination

{

Total serum IgE, Eosinophile count,
Specific IgE level
Skin prick test, Atopy patch test
Trial elimination diet

Screening test

If necessary gastroenterological tests

(endoscopy, inflammatory makers, Gl motility tests)

»

Modified from
Current Opinion in Pediatrics
2008;20:584-9

Oral food challenge test

Fig. 1. Evaluation of a child
with suspected food allergy.
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Fig. 2, Measurement for skin prick test,

3. OIEL| M=E ZHAl(atopy patch testing)
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Table 9, Grading System for Skin Prick Test

Grade Wheal Flare
Negative 0 0

1+ R*<1 <21 mm
2+ R<A1 >21 mm
3+ 1<R<2 >21 mm
4+ 2<R<3 >21 mm
54 3<R<4 =21 mm
6+ R=4 =21 mm

A: allergen, H: histamine, R: ratio of wheal of allergen and
histamine (1 mg/ml). Adapted from ref. 21,

Table 10, Predictive Values of Food Allergen-Specific Immu-
noglobulin E Levels

Allergen 95% PL (KU/L) PPV (%)
Hen's egg 7 98
Hen's egg” 2 95
Cow's milk 15 95
Cow's milk* 5 95
Peanuts 14 100
Fish 20 100
Soybean 30 73
Wheat 26 74

PL: prodictive level, PPV: positive predictive value, *Infants <2
years, Adapted from ref, 22,
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Table 11, Diagnostic Guideline of Esosinophilic Esophagitis

Clinical symptoms of esophageal dysfunction

>15 eosinophils in 1 high-power field

Lack of responsiveness to high-dose proton pump inhibition
(up to 2 mg/kg/day) or

Normal pH monitoring of the distal esophagus

Adapted from ref 23,
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Table 12, Histologic Features Associated with EE

>15 intraepithelial eos/HPF (peak count)
Eosinophil microabscess

Superficial layering of eosinophils

Basal zone hyperplassia

None of the features are pathognomonic of EE, Adapted from
ref. 23,
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Diagnosis of eosinophilic esophagitis

History taking and symptom evaluation

Intraesophageal PH monitor

Endoscopy and histology evaluation

Peripheral eosinophile count: Grade C

Epithelioid cell
Eotaxin-3

Total Ig E: Grade C
CR3 Skin prick test on food: Grade C

A Aerollergen-specific IgE level: Grade C

P Eotaxin-3, IL-13 level

Ganetic analysis of SNP in the eotaxin-3

Eosinophil

Fig. 3. Procedures for diag-
nosis of eosinophilic esopha-
gitis,

Table 13, Oral food challenge in food protein-induced enterocolitis syndrome

Challenge protocol

High-risk procedure, requires immediate availability of fluid resuscitation, secure intravenous access

Baseline peripheral neutrophil count

Gradual (over 1 h) administration of food protein 0.06*~0.6 g/kg body weight, generally not to exceed total 3 g protein

or 10 g of total food for an initial feeding

If no reaction in 2~3 h, administer a regular age appropriate serving of the food followed by several hours of observation
Majority (>50%) of positive challenges require treatment with intravenous fluids and steroids

Criteria for a positive challenge
Symptoms
Emesis (typically in 2~4 h)
Diarrhea (typically in 5~8 h)
Laboratory findings
Fecal leukocytes
Fecal eosinophils

Increase in peripheral neutrophil count) 3,500 cells/ | peaking at 6 h

Gastric juice leukocytes >10 cells/hpf
Interpretationof the challenge outcome

Positive challenge - three of five criteria positive
Equivocal - two of five criteria positive

“Lower dose recommended in children with history of previous severe reaction, Adapted from ref, 25,
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milk protein-induced entero-
colitis, Adapted from ref, 26,
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