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The many faces of food allergy
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Food allergy is a common problem in medical practice. Because of its diverse
manifestations, confusion exists regarding whether certain symptoms are caused by food allergy.
Major target organs involved in food a//ergy reactions include : the skin, the upper and
lower respiratory tracts and the gastrointestinal tract. In this article, various manifestations of

food allergy are discussed along with their pathophysiologic mechanisms.
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Objective: To review various presentations and clinical syndromes associated with / or caused

by food allergy.
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Hippocrates, “Father of Medicine" first
described adverse reaction to food over 2000 years
ago. Other Greek scholars recorded adverse reactions
to cow’s milk in the first and second centuries.”
However, it was not until the 20" century that significant
advances were made in the understanding of food
allergy.

Because food allergy has diverse manifesta-
tions and involves different organ systems, confusion
exists in the medical community as well as in the
public regarding whether food allergy is the cause of
certain symptoms. In the following review, clinical
manifestations of food allergy classified according to

their pathophysiologic mechanisms are discussed.

Pathophysiologic classification

Because of the complex pathophysiologic
mechanisms, it is more appropriate to classify food
allergy reactions into three groups; |gE-mediated,
Mixed IgE- and non -IgE-mediated or Partially IgE-
mediated, and Non-IgE- mediated, rather than two
strictly separate IgE-mediated and non-IgE-mediated
mechanisms. Non-IgE-mediated reactions are
generally more difficult to diagnose. Physicians should
be familiar with different presentations of food allergy

in order to make appropriate diagnosis.

Clinical manifestations

Major target organs involved in food allergy
reactions include the skin, the upper and lower
respiratory tracts and the gastrointestinal tract.
Manifestations of food allergy vary greatly with
symptoms ranging from itchy mouth to fatal food-

induced anaphylaxis.
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Cutaneous manifestations IgE-mediated reactions:
Urticaria and Angioedema

Food-induced acute urticaria and angioedema
are well recognized adverse reactions to food. The
causative food is usually obvious because of the close
temporal association between eating the food and the

development of symptoms. Contact urticaria is usually

obvious as well. An example is hives and swelling of

the hands while peeling shrimp in patients with shrimp
allergy. Although itis common that acute urticaria has
food allergy among its etiology, chronic urticaria and
angioedema are rarely caused by food allergy. in a
review of 554 patients with chronic urticaria, only 1.4%
of cases were attributable to food ingestion.” Food
additives such as dyes and preservative have been
implicated in chronic urticaria, but are rarely confirmed

by appropriate challenges.

Mixed IgE- and non-lgE-mediated reaction: Atopic
dermatitis

Atopic dermatitis is one form of eczema.
This disorder generally begins in infancy and is
characterized by extremely pruritic skin lesions,
chronically relapsing course, and distinctive distri-
bution. The pathogenic role of allergy in atopic
dermatitis has been long debated. Recent studies
delineated the role of allergen-specific IgE antibodies
and other inflammatory cells in the pathogenesis of
atopic dermatitis. Langerhans cells, professional
antigen presenting cells in the skin, are increased in
lesions of atopic dermatitis. They possess allergen-
specific IgE antibodies on their surface and promote
TH2 response to allergens. Infiltrating T lymphocytes

in acute eczematous lesions express predominantly
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T, cytokines, IL-13® This is in contrast to classic
“delayed” cell-mediated responses, such as the
tuberculin response which is TH1 type response.
Several well-controlled studies have concluded that
food allergy plays a significant adverse role in atopic
dermatitis.“® By utilizing double-blind placebo-
controlied food challenges, clinically significant food
allergy is present in 33 % of typical pediatric atopic
dermatitis patients.” In some children with atopic
dermatitis and food allergy, non-IgE-mediated
mechanism is suggested. A double-blind, placebo-
controlled food challenge performed in 139 children
with atopic dermatitis and suspected food-related
clinical symptoms showed that around 10 % of positive
challenge results were not IgE mediated. Wheat
challenge results were more often positive among the
apparently non-IgE-sensitized children, while hen's
egg challenge results were more often positive in the
|gE-sensitized group.” Therefore any child with
persistent moderate-to-severe atopic dermatitis
deserves evaluation for possible food allergy,
especially those with skin symptoms resistant to

conventional treatment.

Non-lgE-mediated reactions: Dermatitis herpetiformis

Dermatitis herpetiformis is a chronic, intensely
burning, pruritic vesicular skin disease associated in
most instances with a subclinical gluten-sensitive
enteropathy and IgA deposits in the upper dermis.
It is characterized by a chronic, intensely pruritic
papulovesicular rash symmetrically distributed over
the extensor surfaces and buttocks. Granular (85 %
to 90 %) or linear (10 % to 15 %) deposits of IgA,
PMNs, and C3 accumulate in the dermoepidermal

junction of both involved and uninvolved skin. The
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histology of the intestinal iesion is virtually identical
to that seen in celiac disease, although villous atrophy
and inflammatory infiltrates are generally milder and

often clinically insignificant.®

Gastrointestinal manifestations IgE-mediated
reactions: Immediate gastrointestinal hypersen-
sitivities and Oral allergy syndrome

Immediate gastrointestinal hypersensitivity
reactions consist of néusea, vomiting, abdominal pain,
and diarrhea that typically develop within minutes to
2 hours after ingestion of the responsible food. It is
important to note that some infants may present with
intermittent vomiting and failure to thrive rather than
immediate symptoms.

The oral allergy syndrome (OAS) is a form of
contact allergy that is confined almost exclusively to
the oropharynx. It rarely affects other target organs or
causes anaphylaxis. The symptoms include pruritus,
tingling and angioedema of oropharyngeal area,
for example, lips, tongue, palate, and throat, and
occasionally a sensation of pruritus in the ears, or
tightness in the throat. It is caused by local IgE-
mediated mast cell activation. OAS is most commonly
associated with the ingestion of various fresh fruits
and vegetables.®'® The patients usually tolerate these

foods in cooked form.

Mixed IgE- and non-lgE-mediated reactions:
Allergic eosinophilic esophagitis, gastritis, and
gastroenteritis

This group of disorders is characterized by
infiltration of the esophagus, stomach, and/or intestinal
walls with eosinophils, basal zone hyperplasia in the

absence of vasculitis. Peripheral eosinophilia can be
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found in about 50 % of patients. Clinical symptoms
correlate with the extent of eosinophil infiltration. " '?
Eosinophilic infiltration of mucosal layer causes
malabsorption and diarrhea, while the inflitration in
muscular layer leads to symptoms of obstruction.
Infiltration of the serosal area results in eosinophilic
ascites. The underlying immunopathogenesis of these
disorders is poorly understood. Some patients may
also develop IgE-mediated food allergy.

Allergic eosinophilic esophagitis is seen
most frequently during infancy and adolescence.
The patients with gastroesophageal reflux, intermittent
emesis, food refusal, abdominal pain, dysphagia,
irritability, sleep disturbance, and failure to respond
to conventional reflux medication. One study of
children less than 1 year of age with gastroesophageal
reflux found that 40% had cow’s milk-induced
reflux.” Therefore in children with reflux not
responding to medication, food allergy evaluation
should be considered.

Allergic eosinophilic gastritis also is more
common between infancy and adolescence. The
presentation include postprandial vomiting, abdominal
pain, anorexia, early satiety, hematemesis, failure
to thrive, and gastric outlet obstruction. Resolution
of symptoms may require 3 to 8 weeks after the

elimination of the responsible food allergens.™

Non-lgE- mediated reactions: Dietary protein
enteropathy, enterocolitis and proctitis

Awell recognized dietary protein enteropathy
is celiac disease, which is characterized by extensive
loss of absorptive villi and hyperplasia of the
crypts, leading to malabsorption, chronic diarrhea,

steatorrhea, abdominal distention, flatulence, and
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weight loss or failure to thrive. In contrast to gluten-
induced celiac disease, patients with cow’s milk
induced enteropathy usually present at a younger age,
have less severe villus injury, and outgrow the protein
sensitivity, generally by 3 years of age. The universal
symptom of dietary protein-induced enteropathy is
diarrhea, usually associated with early satiety, emesis,
and failure to thrive."**® Malabsorption, anemia and
protein-losing enteropathy can also be associated with
this disorder. The clinical presentation of enteropathy
is usually more gradual than enterocolitis or proctitis.
As noted previously, cow's milk protein is most
commonly implicated, although other food protein such
as soy, egg, wheat, rice, and chicken can also be a
cause. Serum IgE, and skin tests to the protein are
generally negative. Clinical remission is usually
achieved in 7 to 10 days after elimination of the
causative food. Long-term follow-up showed that
80 % of patients who are allergic to cow’s milk will
tolerate the offending protein by 2 years of age, with
nearly 100 % recovery by 3 years."”

Patients with dietary protein enterocolitis are
usually between 1 week and 3 months of age. The
causative dietary proteins are generally cow's milk or
soy protein. Clinical manifestations are relatively acute,
consisting of vomiting, diarrhea, rectal bleeding, and
dehydration with metabolic acidosis. Hypotension may
occurin younger infants. The severity of the symptoms
often lead to concerns about possible sepsis.
The stools contain mucous, with polymorphonuclear
leukocytes and eosinophils. Symptoms resolve within
72 to 96 hours after elimination of the offending
protein from the diet. Even though the presentation in
some patients may mimic anaphylaxis, this clinical

syndrome is not IgE-mediated and is not classified
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as an anaphylaxis because the markers of immediate
hypersensitivity are lacking. Food-specific IgE and
skin tests are negative. The long-term responses to
open food challenge suggest that 50 % of involved
infants can tolerate the offending protein by 18 months
of age and 80 % by age 3 years. The pathophysiology
of this disorder is incompletely understood. Fecal TNF-
alpha was found in increased concentrations after
positive milk challenge responses in patients with
enterocolitis.

Dietary protein proctitis mostly occurs in
infants. Typically, the patients present at 2 to 6 weeks
of age with blood streaked in stool. The patients
appear well despite the bloody stool. Weight gain and
growth are normal. Neither emesis nor abdominal
distention are seen. It should be noted that more than
half of the reported infants have been extensively or
exclusively breastfed. Thus, breast feeding does not
rule out the possibility of food allergy. Colonoscopic
examinations have revealed inconsistent gross
features ranging from focal erosions to linear erosions
and friability, which may be prominent in the sigmoid
colon. Focal epithelial erosions are common. As with
the other non-IgE-mediated syndromes, the elimination
of the offending protein from the diet leads to a clinical
resolution within 72 to 96 hours, in both formuta and
breast-fed infants. Nearly all of these infants will
tolerate an unrestricted diet at 9 -12 months of age.
There is no long term sequelae after a follow-up for

more than ten years."®

Respiratory manifestations IgE-mediated reaction:
Rhinitis

Children with atopic disorders and food allergy
frequently experience nasal symptoms during oral food

challenges. In double-blind placebo-controlled food
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challenges of 480 children referred for evaluation of
adverse food reactions, about 16 % experienced
respiratory symptoms (sneezing, rhinorrhea, nasal
obstruction, wheezing, cough, or ocular signs) during
the challenges, but only 2 % of symptoms were
confined to the respiratory tract.®” Rhinitis accounted
for 70 % of the respiratory symptoms observed in
children undergoing double-blind placebo-controlled
food challenges.®" It should be noted that rhinorrhea
or nasal congestion typically occurs in association
with other clinical manifestations (i.e., cutaneous or
gastrointestinal symptoms) during allergic reactions
to foods or food challenges, and rarely occurs in
isolation.®® 2" In addition, rhinitis induced by food
allergy is more frequently observed in infants and

young children than in adults.

Mixed IgE- and non-lgE-mediated reaction: Asthma

Asthmatic reactions caused by airborne food
allergens have been reported in susceptible individuals
who are exposed to vapors or steam emitted from
cooking food, especially fish.? Respiratory symptoms
may be provoked by food in a subset of patients with
asthma. These usually are associated with other clinical
manifestations (e.g., cutaneous, gastrointestinal). The
patients with asthma related to food allergy were
generally younger. Children with atopic dermatitis,
especially those with food reactions confirmed during
blinded food challenges, are a higher risk group for

@20 gyubclinical bronchial

food-induced asthma.
involvement is also suggested by a study assessing
nonspecific bronchial hyperresponsiveness (BHR) in
patients with food allergy who did not have asthma.
The study demonstrated that BHR is a frequent finding

(53 %) in nonasthmatic patients with food allergy which

" may be due to a subclinical inflammatory process in



Vol. 46 No. 6
June 2002

the bronchi.®”

Non-IgE-mediated reactions: Food-induced
pulmonary hemosiderosis (Heiner's Syndrome)
Heiner's syndrome is a rare syndrome
characterized by recurrent episodes of pneumonia
associated with pulmonary infiltrates, hemosiderosis,
gastrointestinal blood loss, iron deficiency anemia,
and failure to thrive in infants and young children.®
It is most often associated with hypersensitivity
to cow's milk.?”” The immunologic mechanisms
responsible for this disorder are not known. Laboratory
findings reveal peripheral blood eosinophilia and
muitiple serum IgG-precipitating antibodies to cow's
milk proteins. ® The patients recover after efimination
of the causative food, usually cow's milk. Re-challenge
may cause massive hemorrhage and therefore is not

generally recommended.

Conclusion

Food allergy can result in various clinical
symptoms in different target organs. In this article,
food allergy reactions are discussed and grouped
according to the pathophysiologic mechanisms.
Becoming familiar with diverse manifestations of food
allergy will enable physicians to select the appropriate
investigations and make proper diagnosis of this

complex disease.
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1. The followings are major organ systems involved in food allergy reactions except:
a. central nervous system
b. respiratory tract
c. skin

d. gastrointestinal tract
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2. Which disorder is classified as * non-IgE-mediated” food allergy?
a. atopic dermatitis
b. allergic eosinophilic esophagitis
c. oral allergy syndrome
d. dietary protein enteropathy
3. The common causes of dietary protein enterocolitis are:
a. cow's milk, soy
b. cow's milk, egg
c. seafood, rice
d. egg, soy
4. Food-specific IgE antibody testing is helpful in which disorder?
a. dermatitis herpetiformis
b. dietary protein enterocolitis
C. atopic dermatitis
d. Heiner's syndrome
5. Which is not trye regarding food aliergy?
a. Oral allergy syndrome is most commonly caused by ingestion of fresh fruits and
vegetables
b. Gastroesophageal reflux can be a presentation of allergic eosinophilic esophagitis
c. Protein losing enteropathy can be caused by dietary protein enteropathy

d. Chronic urticaria is most commonly associated with seafood allergy
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