
Allergy 1995: 51): 623-635
Primed in Belgium - all rights

ALLERGY
ISSS !>II).^-453S

Position paper

^Adverse reactions to food
Bruijnzeel-Koomen C, Ortolani C, Aas K, Bindslev-Jensen C. Bjorksten 1
Moneret-Vautrin D, Wuthrich B. Adverse reaetions to food.
Allergy 1995: 50: 623-635. © Munksgaard 1995.

C. Bruiinzeel-Koomen\ C. Ortolani^,

K. Aas^ C. Bindslev-Jensen^

B. Bjorksten^ D. Moneret-Vautrin®,

B. Wuthrich'

^ The Netherlands, ' Italy, ^ Norway,

" Denmark, ^ Sweden, ^ France, ^ Switzerland

Dr C. Ortolani

Department of Allergology

Ospedale Niguarda

Piazza Ospedale

Maggiore 3

20162 Milan

Italy

Accepted for publication 10 January 1995

CONTENTS
Preface
1. Terminology of adverse reactions to food

1.1. Introduction
1.2. Classification
1.3. Characterization of food allergens
1.4. References

2. Symptoms of adverse reactions to food
2.1. Introduction
2.2. Systemic anaphylaxis
2.3. Reactions of the gastrointestinal tract
2.4. Skin reactions
2.5. Reactions of the respiratory system
2.6. Allergic reactions following skin contact with

food
2.7. Miscellaneous symptoms
2.8. References

3. Diagnostic procedures
3.1. Introduction
3.2. Case history and clinical examination
3.3. Skin tests
3.4. In vitro assays for determination of food-

specific IgE antibodies
3.5. Other tests
3.6. Elimination-reintroduction diets

* This paper was initialed during the Arbatax-AUergy Meeting.
June 1990. in Italy (C. Bruijnzeel-Koomen. C. Ortolani, W. Ca-
nonica. P. Cortina. O. Frick. G. Loggi. R. Paganelli, G. Patriarca.
D. Schiavino. L. Sensi. G. Stefanini).

3.7. Oral challenge procedures
3.8. Conclusions
3.9. Recommendations
3.10. References

4. Treatment and prevention
4.1. Treatment

4.1.1. Dietary management of established
food allergy

4.1.2. Training and psychological support
4.1.3. Rescue medication
4.1.4. Special considerations in infants and

young children
4.1.5. Food intolerance

4.2. Prevention of food allerg>
4.3. Conclusions
4.4. References

5. Conclusions
6. Euture directions

Preface
Adverse reactions to food are frequently suspected
and are therefore routine work in daily practice.
However, in spite of this, our knowledge of the struc-
ture of food allergens and the involved pathomech-
anisms is poor. This is reflected by a lack of stan-
dardized diagnostic procedures and specific therapy,
and controversial studies in the literature. The Eu-
ropean Academy of Allergology and Clinical Immu-
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nology (EAACT) subcommittee (see Appendix) on
adverse reactions to food decided to write a position
paper on adverse reactions to food with the aim of
reaching consensus on terminology, symptoms which
have been proved to be due to an adverse reaction
to food, diagnostic procedures with special empha-
sis on the double-blind, placebo-controlled oral
provocation (DBPCOP), and therapeutic measures.
Since the field of adverse reactions to food is too
large to be covered by one position paper, the EAACl
subcommittee decided to start with a first position
paper dealing with adverse reactions to food which
arc induced by inimunologic mechanisms. A second
position paper will deal with controversial aspects of
adverse reactions to food with special emphasis on
pharmacologically mediated symptoms. The EA.ACI
subcommittee has planned to finish this within the
next year.

A halhnark of the terminology used in the first
position paper is that it is based on mechanisms
rather than clinical syniptt)nis. The EAACl subcom-
mittee on adverse reactions to food is aware of the
fact that this ncv\ classification difiers from the one
used by the National Institutes of Health (NIH) and
the American Academy of .Mlergy and Clinical Im-
nuinologv (.AAACl). Therefore, the subcommittee
asked colleagues from the AAACI and NIH for
coninicnis. w hich have been included in the position
paper.

The tnitline of the position paper on adverse re-
actions to food has been discussed by the EAACl
stibconiinittee on many occasions and was presented
to the !:.'\.'\CI members during the EAACl meeting
in Stockholm in 1994.

1. Terminology of adverse reactions to
food
1.1. I nt rod tic tion
1.2. Classification
1.3. Characterization of food allergens
1.4. References

/. /. Inlroihiciion

Over the years, many hypotheses have been ad-
vanced in the controversial field of adverse reaetions
to (bod. However, onlv a few of them have been
tested with the appropriate methodology. This po-
sition paper includes only data that are supported by
seientifie studies, and that have been almost gener-
ally accepted.

In 1984 the .AAACI committee on adverse reac-
tions to tbod and the National Institute of Allergy
and Infectious Diseases (NIAID) published the NIH
manual Adverse reactions lo food (3). The termino-
log\ suggested by the NIH manual improved the

classification of adverse reactions to food. However,
we believe that a classification based only on mecha-
nisms would be simpler and more clear.

1.2. Classification

Adverse reactions to food are divided into toxic re-
actions and nontoxic reactions. Toxic reactions will
occur in any exposed individual provided that the
dose is high enough.

Toxic compounds may be naturally occurring or
induced during food processing or by contaminants.
They are not discussed in this position paper. Aller-
gists should, however, be aware of the possibility of
a toxic food reaction, as the symptoms may be in-
distinguishable from those caused by allergy.

The occurrence of nontoxic food reactions de-
pends on individual susceptibility to a certain food.
The nontoxic adverse reaetions to food are either
immune mediated or non-immune mediated. Eor
immune-mediated reactions, the term "food allergy"
is recommended, while non-immune-mediated reac-
tions are referred to as "food intolerance" (4).

Pood allergy can be further divided into IgE-
mediated and non-IgE-mediated reactions. Food al-
lergens are defined as the antigenie molecules giving
rise to the immunologic response.

The role of type I, IgE-mediated reactions in
food allergy is well established. Symptoms include
anaph\laxis and symptoms from the skin and
respiratory and gastrointestinal tracts, usually in
combination (10). None of these symptoms are
speeific.

Immunoglobulins of isotypes other than IgE, im-
mune eomplexes. and cell-mediated immune reae-
tions have been incriminated in food allergic reac-
tions. None of them have, however, been proven to
be causative bv double-blind, plaeebo-eontrolled
food challenge ( ' D B P C F C ) .

The precise role of food in immune mechanisms
involved in disorders sueh as eeliae disease, eosino-
philie gastroenteritis, cutaneous vaseulitis, and
protein-induced gastroenteropathy is not known.
The only conclusively proven immunologie mecha-
nism in food allergy is IgE-mediated. Other immune
mechanisms probably play a role, although this is
not understood.

Food intolerance is divided into enzymatic, phar-
maeologie, and undefined food intolerance.

Secondary laetase deficiency affects most of the
adult world population, whereas most of the other
enzyme deficiencies are rare inborn errors of meta-
bolism.

Pharmaeologie food intolerance is present in in-
dividuals who are abnormally reactive to substances
such as vasoactive amines normally present in some
foods.
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The role of histamine release by food and its im-
portance in symptom provocation in man are not
well defined.

Confirmed adverse reactions to food for which the
offending mechanisms are unknown are included in
food intolerance.

The field of additive intolerance has not been as
well studied as food allergy. Intolerance to some
food additives may be based on an IgF-mediated
allergy or an enzymatic inhibition such as bisulfite
and azoic dye intolerance. Other studies show a
nonspecific mediator release in vivo induced by chal-
lenge with additives, as in intolerance to acetylsali-
cylic acid. The mechanisms involved in additive in-
tolerance remain largely unknown (12).

Some patients are convinced that they are allergic
to foods, although this cannot be objectively verified.
These psychological reactions are reduced by the
appropriate food-allergy and food-intolerance diag-
nostic procedures.

1.3. Characterization of food allergens

Allergens are the antigenic molecules which provoke
the allergic reaction. Food allergens reacting with
IgF antibodies are proteins. Fach food may contain
several distinct allergens together with nonallergen
antigens and other material. Some food allergens
have been identified, purified, and characterized. In
a few of them, IgF-binding epitopes have also been
identified (1).

The allergenic activity of some food allergens is
easily destroyed by heating or other denaturing (e.g.,
apples), whereas others are resistant to denaturing
as in cooking and digestion (e.g., egg and fish). Al-
though rare, trace amounts of allergenic proteins may
be found as contaminants in oils such as those made
from pea. soybean, sesame seed, and cod liver (5).

Different proteins may share epitope structures,
allowing antigenic and allergenic cross-reactivity.
The demonstration of cross-reactivities by means of
skin testing or specific IgF does not necessarily in-
dicate clinical relevance. Frequently, however, pa-
tients sensitized to pollen also suffer from adverse
reactions to fruits and vegetables which cross-react
with the pollen in question (7). Most patients aller-
gic to birch pollen react also to raw apples, hazelnut,
peach, apricot, cherry, raw carrot, and numerous
other fruits and vegetables (6).

Many mugwort-sensitive persons react to veg-
etables of the family Umbelliferae: celery root, fen-
nel, carrot, parsley, and spices (8, 11). Ragweed-
sensitive individuals may get symptoms when eating
banana or melon (2). Patients allergic to latex pro-
teins from Hevea hrasiliensis (rubber tree) may have
food allergy to avocado, kiwi, banana, and chestnut
(9). Grass pollens and wheat flour share allergenic

epitopes but do not commonly provoke food allergy.
Most of these allergens are heat labile and are

destroyed by cooking.
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2.6. Allergic reactions following skin contact with

food"
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2.1. Introduction

The true prevalence of food allergy is unknown be-
cause properly performed epidemiologic studies have
not been done. North American reports claim the
overall prevalence of food allergy to be 10",, of the
general population (13",, of children and 7",, of
adults). Furopean reports suggest 0.3-7.5",, of chil-
dren and 2% of adults (12). The prevalence among
atopic individuals is higher; 10",, has been reported
(11, 12).
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2.2. Systemic anaphyla.xis

Acute, often severe, and sometimes fatal episodes of
systemic anaphylaxis usually involve the gastrointes-
tinal and respiratory tracts and the skin (4, 21, 28).
LOods inducing anaphylaxis include peanuts, nuts,
seeds, egg, milk, seafood, spices, celery, and some
fruits (8, 10, 23, 24, 27).

In exercise-induced food anaphylaxis, the intake
of a food, e.g., mollusks, shrimp or celery, elicits
severe anaphylactic reactions in combination with
exercise (14, 22).

Other allergic reactions of the gastrointestinal tract
include vomiting, nausea, diarrhea, and abdominal
pain (cramps or colic) (3, 4, 13, 24).

2.3. Reactions of (he gastrointestinal tract

Oral allergy syndronie (OAS). Oral and or pharyngeal
pruritus appearing within minutes after the intake of
certain foods nui\ be the first symptom of general-
ized anaphylactic reactions or the only manifesta-
tion of OAS. There is a frequent association with
pollen allergv, particularly birch and mugwort pollen
allergy (1, 18).

Gluten-sensitive enteropaihy (celiac disease (CD/. Clini-
cal manifestations of CD reflect the consequences of
malabsorption. In children, it is often an acute dis-
ease with diarrhea and failure to thrive. The diag-
nostic procedure for CD is defined b\ the FSPGAN
(Luropean Society (or Pediatric Gastroenterologx
and Nutrition) (25) and is based on the histology of
the small intestine. Indicators inciude \illous atro-
ph\, crypt hyperplasia, and infiltration of lympho-
cytes. These characteristic features resolve after a
gluten-iVee diet.

Dermatitis herpctiformis Dili. Some DM patients
max have \ illous atroph\ similar to that seen in ce-
liac disease, e\ en without gastrointestinal symptoms.
Furthermore, antigliadin antibodies o{ both the IgG
and the IgA isotvpes arecominonl\ found in DH (6).
The cutaneous manifestations nia\ or may not re-
spond to a gluten-free diet (19).

Eosinophilic gastroenteritis (EG). Clinical manifesta-
tions o( FG include vomiting, abdominal pain, di-
arrhea, malabsorption, bowel obstruction, and as-
cites. The cause of FG is unknown. There may be
a relation to food intake, particularly in children
(13). Food-induced enterocolitis syndrome and food-
induced colitis may be separate clinical entities in
young infants. The symptoms respond to elimina-
tion of cow's milk or soy protein. The imniunopatho-
genesis is believed to be non-IgF-mediated (18a,
21a).

Ulcerative colitis fUC). UC is an inflammatory bowel
disease of unknown origin. No food adverse reac-
tions have been shown to cause UC (2).

2.4. Skin reactions

Urticaria and angioedema. Although most often seen
in combination with symptoms of other organ sys-
tems, generalized urticaria and/or angioedema may
be the only symptoms of an acute systemic reaction
to food. Sometimes only intense pruritus, localized
or generalized erythema, and a feeling of warmth
may be present. Most cases of chronic urticaria,
present for longer than 6 weeks, are not caused by
food allergy (5). However, some cases of chronic
urticaria angioedema may be due to a type I reaction
to a hidden food or to different foods (15, 26).

Atopic dermatitis. Many patients with atopic derma-
titis, especially with associated respiratory allergies,
pollinosis, and asthma, show high levels of IgF anti-
bodies as well as positive prick or intracutaneous
tests to various food allergens. The role of food al-
lergens in the pathogenesis of atopic dermatitis is
still controversial (20). However, there is no doubt
that, particularly in young children, food allergens
can induce atopic dermatitis lesions or at least a
flare-up of preexisting lesions.

Allergic vasculitis. Most case reports of allergic pur-
pura have been verified only by single challenges
with foods and food additives (26). Since most of
these reports are anecdotal, more studies are needed
to prove a relation between allergic vasculitis and
food intake.

2.5. Reactions (fthe respiratory system

Perennial allergic rhinitis (pruritus of the nose, sneez-
ing, nasal stuffiness, and acute nasal obstruction) is
usually not caused by allergy to food and is rarely the
only clinical manifestation of a food allergy (4).
However, food allergy may result in life-threatening
laryngeal edema (21).

Allergic asthma. Food allergy occasionally contrib-
utes to allergic asthma (17). Asthma may also occur
after inhalation of certam food, e.g., flour, alpha
amylase, green coffee, castor bean, soybean, spices,
egg white, and crustaceans (16). This may cause
occupational allergy among workers exposed to
those items. Inhalation of the steam from cooking
legumes, fish, and lobster may provoke respiratory
symptoms in sensitized patients (16).

Food-induced pulmonary hemosiderosis has been
described as a distinct entity associated with IgG
antibodies to cow's milk in young children (8a, 15a).
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However, the role of these antibodies and the iden-
tity of this syndrome are not generally accepted.

2.6. Allergic reactions following skin cofitract with
food

Urticarial lesions can be provoked by contact with
certain foods, such as fish, shrimp, and flour (8).
Chronic contact with food may induce protein-
contact dermatitis in food handlers (7, 9).

2.7. Miscellaneous symptoms

There is no convincing evidence of an IgF-mediated
relationship between the intake of food and hyper-
reactivity, depression, migraine, rheumatoid arthri-
tis, otitis media, chronic fatigue syndrome, cystitis,
and enuresis.
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3.!. Introduction

Several diagnostic procedures are available for the
diagnosis of adverse reactions to foods. The only
accepted test for the confirmation of the diagnosis of
adverse reactions to food is a properly perfbrmed
DBPCFC (1, 2, 5-8, 10, 13, 15). However, there
are several practical problems connected with the
DBPCFC, and its interpretation is not always
straightforward (9, 12).

The diagnosis of IgL-mediated food allergy is
based on combinations of several diagnostic proce-
dures (18). It is important to realize that allergenic
foods behaved diflerentiy in the various assays (4).
Lxperienee with one food in a certain test is not
necessarily valid for another item in the same or
another test proeedure. Therefore, each allergen has
to be assayed individually (4).

3.2. Case history and clinical examination

Food allergy is usually assoeiated with alopic ma-
nifestations from several tissues, and there is often
a histor} of atopy in siblings and parents (7, 11). A
eareful recording of food intake and its relation to
elinical symptoms mas provide useful information.
However, history is less reliable when symptoms are
contiiuuHis. Fhere are no pathognonionic manifes-
tations ol' i'ood allerg\, although a hislorx of a sys-
temic reaetit>n immediateK after food intake is eon-
\incinu.

3.3. Skm tests

l-or practical reasons, the skm prick test (SPT) re-
mains the test of choice to demonstrate sensitization
to defined food antigens in a patient. The allergenic
acti\it\ of extracts now commereialK a\ ailable var-
ies, and results obtained w ith extracts from different
manufacturers or e\ en w ith various batches from the
same producer differ (6, 14, 16, 19).

Fresh i'ood items ma\ be used instead of extracts
(14, 16). Fins can be done b\ punclating the food
w ith a skin prick test needle and then the skin. This
"prick-priek" method is usualh more sensitive and
reproducible than using extracts from most manu-
faeturers.

In most allerg} centers, SPT is the initial screen-
ing proeedure for suspected t\)od allergy. The test
should be interpreted according to LA.ACI guide-
lines.

The scratch pateh lest offers no advantage over
SPT and is technically more difficult lo perform.

Intraeulaneous tests (ICT) are sometimes used as
the\ are more sensitiv e than SPT. However, they are
noi recommended beeause of their low specifieity
and the potential danger of systemic reactions in
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highly sensitive individuals. If the method is used at
all, it should be preceded by a negative SPT.

The sensitivity and specificity of SPT in compari-
son with DBPCFC are controversial. The allergen
source is of major importance. The diagnostic ac-
curacy is high for well-defined allergenic proteins
such as those of fish, egg, and milk and poorer for
less defined antigens.

3.4. In vitro assays for determination of food-speeifte
IgE antibodies

The search for IgF antibodies in serum is an alter-
native to SPT (4, 16, 17, 20). The problem with
quality of antigen material is similar lo that for the
commercial extracts used for SPT. It is acceptable
for certain proteins such as egg, cow's milk, fish, and
peanut, but unclear for most other foods. The ad-
vantage of the test is that many determinations can
be done on a single blood sample. The disadvan-
tages are mainly high cost and results that are not
immediately available when the patient is still in the
office; relevant allergens may be missing.

Histamine release from basophils has not been
approved for routine use in patients with suspected
food allergy. It is time-consuming and relatively
eompliealed to perform, and fresh blood with viable
eells must be used. Recently, a new simplified tech-
nique based on glass microfibers has been described
which reduces many of the technical problems con-
nected with histamine release (14). Great variability
in sensitiv ity and specifieity has been reported, as for
SPT and IgF determinations in vitro (4). With the
use of fresh foods as antigens, the correlation with
DBPCFC is similar to that of SPT with the same
anligen (14). The results should be cautiously inter-
preted, as proper provocations have been done in
only small numbers of patients.

3.5. Other tests

Reeenlly, immunoassays for determination of the
eosinophil-derixed proteins, eosinophil cationic pro-
tein (LCP) and eosinophil peroxidase (FPX), as well
as the masl-eell-derived enzyme, tryptase, have been
introduced. The clinical usefulness of these tests has
not been documented; therefore, they should be re-
garded as research tools.

Some new methods to diagnose food allergy have
been reported recently, including histamine release
from duodenal mast cells, intragastric challenge, and
lavage with measurement of histamine in the lavage
fluid. All these tests should be regarded as experi-
mental procedures.

The clinical relevance of serum antibodies of IgG,
IgA, and IgM isotypes to food antigens and tests for
cell-mediated immunity, including lymphocyte trans-
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formation tests with foods as antigens, has not been
documented by carefully controlled studies. This is
also true of various other diagnostic procedures, in-
cluding determination of circulating immune com-
plexes, sublingual neutralization tests, and suggested
changes of muscular strength after sublingual food
challenge.

3.6. Elimination-reintroduction diets

Elimination diets can be used in patients with chronic
symptoms when the food SPT and IgE assays to
food are positive or when some foods are strongly
suspected. Patients are first asked to keep a daily
record of their symptoms for 2 weeks (the basic
registration of symptoms). The elimination diet is
given for another 2 weeks. If there is doubt with
respect to the outcome of the diet period, if there are
no clinically suspected foods, if skin and laboratory
tests are negative, and if the patient has pronounced
symptoms, then a trial with a standard oligoaller-
genic diet may be considered. The patient should
keep a symptom score diary during the test period.
If there is no clear improvement within 2 weeks, then
it is unlikely that food allergy is the cause of the
patient's complaints. If there is consistent improve-
ment of symptoms, the diet period is followed by an
open chaiienge. A negative open challenge excludes
food allergy, whereas a positive challenge should be
confirmed by DBPCFC, except in obvious cases.

The following procedures have been suggested.

Baseline registration of symptoms. During this initial
phase, the nature and severity of symptoms are de-
termined while patients eat their regular diet. Pa-
tients at risk of severe systemic reactions should be
properly supervised.

Diet period. This period serves to obtain freedom
from symptoms, or at least a significant reduction in

their severity. There are several elimination diets, all
based on the exclusion of foods that most frequently
cause hypersensitivity.

3.7. Oral challenge procedures

A positive DBPCEC is the only conclusive evidence
of a food allergy, provided it is performed properly.
There are several procedures for performing oral
provocation (Table I).

The DBPCEC should be performed in a hospital
where emergency care is itnmediately available. If
patients present only subjective symptoms which
cannot be objectively verified (e.g., abdominal pain,
itching, or headache), the number of provocations
must be increased to obtain statistical significance.
Negative results in DBPCEC should be followed by
an open-meal provocation with normally processed
food. Before initiation of the controlled program,
other reasons for the patient's complaints should be
excluded.

3.8. Conclusions

The diagnosis of food allergy is based on the clini-
cal history, supported by the demonstration of IgE
antibodies to the food, and confirmed by positive
oral provocation. The diagnostic procedures are
summarized in a fiowchart in Eig. I (adapted from
reference .3).

3.9. Recommendations

When tests for IgE antibodies in the skin or blood
are negative in spite of a suspect history, oligoallergic
diets can be considered for a limited time period, i.e.,
2 weeks. This diet should result in unequivocal im-
provement in the patients; otherwise, the possible
presence of food ailerg> should be reconsidered.

Table 1, Provocation models

DBPCFC with capsules or tablets

DBPCFC with foods

Open challenge with a food (OFC)

Open provocation

Dehydrated food

Can be titrated

Commercially available

Fresh food in relevant amount

Can be titrated, and given via tube and masked vehicle

Advantages

Fresh food in relevant amount

Can be titrated

Known ouantitv

Convenient for additivf

Disadvantages

Ouantity of allergen

Reactions in mouth diagnosed

Normal route of administration

Easily performed

Negative test makes DBPCFC superfluous

Easily performed

Negative test makes DBPCFC superfluous

Many capsules

Reactions in mouth and throat not diagnosed

Food quality unknown

Resource-demanding

Not standardized

Risk of false positive results

Risk of false positive results
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corapla ints?

Other diagnosis
established

Occasiona1
symptoms

Symptoms

I Elimination Diet

Allergy testing

Conti nuous
symptoms

^ Basic registrcition
of symptoms

ho i. I tect
ConsjL'Jer other

Neiv Diet

I
Open provocations -̂

Stop

No symptoms

Stop

Adverse reac-
tion to food
not verified

1

Positi ve DBPCFC Negative

Pos itive

/•';•;. /. Mow chart i'ov diagi

3.!(). References

1. ATKINS FM. \ c
reactions to foods

:al e
s. J A!lerg\ Clin Immunol 19S(r 78:

2. Bi-RNSTtiN M. Dw .111. \\ FLSH A. Double-blind food chal-

lenge in the diagnosis of food sensitivitx in the adult. J Allerg\
Clin Immunol 1982: 70: 205-13.

3. BINDSLEV-JENSEN C. Rhinitis and food allergy. In: NA-
CLERio R. MvGiND N. eds. Allergic rhinitis - clinical as-
pects. Copenhagen: Munksgaard. 1992: 46-51.

4. BINDSLEV-JENSEN C. SKOV PS. MADSEN F. POL LSEN LK.

630



Adverse reactions to food

Food allergx' and food intolerance - what is the dilTerenee'.*
Ann Allergy 1994: 72: 317-20.

5. BOCK SA, SAMPSON HA, ATKINS F M , et al. Double-blind,

placebo-controlled food challenge (DBPCFC) as an office
procedure: a manual. J Allergy Clin Immunol 1988: 82: 986-
97.

6. BOCK SA, EEE W Y , REMIGIO E, HOLST A, M.w CD. Ap-

praisal of skin tests with food extracts for diagnosis oi' food
hypersensitivity. Clin Allergy 1978: 8: 559-66.

7. BOCK SA. A critical evaliuition of clinical trials in adverse
reactions to foods in children. J Allergy Clin Immunol 1986:
78: 165-74.

8. D A L L CB, MORGAN J E , H I G H E S J , EEHRER SB.

Provocation-challenge studies in shrimp-sensiti\'e individu-
als. J Allergy Clm Immunol 1988: 81: 1180-6.

9. DAVID TJ. Hazards of challenge tests in atopic dermatitis.
Allergy 1989: 44 (Suppl. 9): 101"-].

10. F IANSENTK, BINDSLEV-JENSEN C . Codfish allergy in adults.
Identification and diagnosis. Allergy 1992: 47: 610-17.

11. HOST A. FIALKEN S. A prospective stud\ of cow milk allergy
in Danish infants during the first 3 years of life. Allerg\ 1990:
45: 587-96.

12. EASAGNA E. The placebo effect. J Alierg\ Clm Immunol 1986:
78: 161-5.

13. METCALFE D D , SAMPSON HA. Workshop on experimental
methodology for clinical studies of adverse reactions to foods
and food additives. J Allergy Clin Immunol 1990: 86: 421-
31.

14. NoRGAARD A, SKOV PS, BINDSLEV-JENSEN C. Egg and

milk allergy in adults. Comparison between fresh foods and
commercial allergen extracts in skin prick test and histamine
release from basophils. Clm E.xp Allergy 1992: 22: 940-7.

15. NovEMBRE E, DE MARTINO M, ViERL cci .-\. Foods and
respiratory allergy. J Allergy Clin Inimunt>l 1988: 81: 1059-
65.

16. Onolani C, Ispano M, Pastorello EA, Ansalom R. Magri GC.
Comparison of results of skin prick tests (with hxsh foods
and commercial food extracts) and RAST in 100 patients
with oral allergy syndrome. J Allerg> Clin Immunol 1989: 83:
683-90.

17. PASTORELLO EA, STOCCHI E, BIGI . \ , et al. \ aluc and limits

of diagnostic tests in food h\persensitivity. .Mlergx 1989: 44
(Suppl 9): 151-8.

18. PASTORELLO EA, PRAVETTONI V. BIGI A. ei al. igE medi-

ated food allergy. Ann Allergy 1987: 59: 82-9.
19. SAMPSON HA. Comparative stud\ of commercial food anti-

gen extracts for the diagnosis of food hypersensitivit}. J Al-
iergy Clin Immunol 1988: 82: 718-26.

20. VlERLCClA, NOVEMBRE E, DE MARTINO M, EliCCI A.
DiNi E. Reliabilit) of tests for specific IgE to food in atopic
dermatitis. .-\lierg> 1989: 44 (Suppl. 9): 90-4.

4. Treatment and prevention
4.1. Treatment

4.1.1. Dietary management of established food
allergy

4.1.2. Training and psychological support
4.1.3. Rescue medication
4.1.4. Special considerations in infants and

young children
4.1.5. Food intolerance

4.2. Prevention of food allergy
4.3. Conclusions
4.4. References

4.}. Treatment

The treatment of food allerg\ intolerance is avoid-
ance of the offending food items and additives. In
addition, psychological and social support is often
needed. The diagnosis should be reconsidered at
intervals in children, as very young children outgrow
many food allergies. For milk and egg, this should
be done yearly. Pharmacologic therapv should be
considered only in highly selected cases. Immuno-
therapy is not of documented value.

4.1.1. Dietary management of established food allergy.
The following points should be addressed in dietary
management:
• correct identification of the offending foods and

additives
• knowledge of potential hidden sources of the food

items
• awareness of possible cross-reactivities between

foods and inhalants
• elimination of possible cross-reactivities between

foods and inhalants
• proper supervision of elimination diets with re-

gard to nutritional requirements, particularly in
growing children.

Elimination of offending foods should lead to re-
mission of clinical manifestations. If there is no clear
improvement within 10 days or total remission within
1 month, the diagnosis should be reconsidered.

Elimination of cow's milk from the diet may cause
probletns, as it is a basic food for infants and young
children and a major source of protein also for older
children in many countries.

4.1.2. Training and psychological support. Many
foods and food additives are present in processed
foods in a hidden fbrm. The food industry should list
on labels all ingredients, including any additives. The
present European Union policy requires listing onl}
compounds comprising >25",, of the content of the
food (1). This is unacceptable. Patients and their
family should therefore be carefully instructed on
how to read the labels of industrially processed
foods, and advised not to buy products that are not
properly labeled. They should also learn which foods
are antigenically cross-reactive. Elimination diets,
particularly extensive ones, may impose a heavy bur-
den on patients and their family members. A diet
may severely restrict social activities and may cause
isolation. Psychological support for patients and or
families should therefore be considered in all cases
where extensive elimination diets are suggested.

4.1.3. Rescue mediation. Food allergy may cause se-
vere reactions and even be fatal. Patients with a
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history of severe anaphyiactic reaction to foods
should perhaps be provided wilh self-administered
doses of epinephrine and an anlihislaniine. School
and day-care center staff' should be aware of pa-
tients' allergies and know how to deal with a reac-
tion.

Oral sodium cromoglycate has been tried in sev-
eral studies. Unfortunately, most of these studies
have not been properly controlled. The treatment is
expensive and should be considered only in carefully
selected patients in whom multiple food allergy has
been ccMifirmed by challenges and avoidance is dif-
ficult or impossible.

Ketotifen has also been tried in recent years in
some Huropean countries. Studies claimmg efficacy
have not been properly controlled and controlled
studies have not conclusive!} shown efficacy.

Parenteral immunotherap\ with a food extract is
not recommended in clinical practice because ex-
peritnenlal evidence and safety are lacking. It is im-
portant that appropiate controlled studies be per-
formed in the future

Oral hyposensitization, starting with very small
amounts of a food or additive to which the patient
is intolerant, has also been tried. The efficacy of the
therap\ has not been doctimented in double-blind
sltidies.

4.1.4. SjH'ciiil coiisidcrciiioiis in iufcnUs and voiiiig chil-
dren. In breasl-fed infants, the elimination of aller-
genic foods ma\ pi)se special problems, since pro-
teins of aliergenic foods eaten b\ the mother can be
transferred into the breast milk. Therefore, a reduced
intake of an otlending food such as cow's milk or egg
may be considered b\ the mother of a breast-fed
infant wilh a confirmed allerg\. Ht>we\ er. the mother
shcHild nol slop breast-feeding, as there are man>
ntUriiional, immunok>gic, and psychok^gical advan-
tages of this practice.

Yhere are several milk-protein hydrolxsales axail-
abk' as substiUites tor ctn\"s milk formulas on the
market. In these products, ihe cow's milk proieins
li:ive been degraded to a \ar\ing degree, either b\
h>drol_\sis, en/\iiuilic degradation, or ullrafillralion.
These "hvpoallergenic" mfanl formulas \ar\ wilh
regard to the remaining allcrgenicity (3).

The use of casein hydrol\ sate in infants with al-
lergy lo co\\*s milk proieins is well established in
clinica! experience. Recently, an extensively hydro-
lyzed v\he\-based formula has also become avail-
able. These h\drol}sates are enzvmaticalK highly
degraded to molecular mass < 1500 Da and have
little aliergenicity and antigeniciu left. Houever.
there are a few reports of reactions to these formu-
las in highly cow"s milk-allergic patients (1, 9a. 10),
.\s suggested by the European Society for Paediatric
.Mlergx and Immunology (ESPACI). a skin prick

test with the material and an oral provocation under
appropriate safety precautions are advisable before
they are used for feeding (3). More recently, less
extensively hydrolyzed infant formulas have been
marketed. The main advantage of these products is
better taste. This has been achieved by less extensive
hydrolysis or by ultrafiltration. The molecular mass
of the peptides has been reduced to about 20 and
10 kDa, respectively. These products are not to be
considered hypoallergenic and should not be used
for infants with allergy to cow's milk.

Soy-based formulas (9) are often considered as
substitutes for regular cow's milk formulas in milk-
allergic infants. They are less expensive than the
hydrolysates. However, as many as 30-40"„ of
cow's milk-allergic infants will develop allergy to soy
if they are switched to this formula. To avoid the risk
of sensitization to soy in infants., one may prefer a
hypoallergic hvdrolysate if tolerated.

An optimal diet is particularly important in infants
and children for normal growth. Any dietary changes
should therefore be done under proper supervision,
preferably in cooperation with a dietician, A pro-
longed elimination diet should be considered only in
cases of confirmed food allergv. As most infants and
young children outgrow their food allergy, the diag-
nosis should be reconsidered every >ear. If the pa-
tient tolerated an accidental exposure without prob-
lems, then the food ma\ be safely eaten in the future.
If there is no clear history of exposure, a skin prick
test mav yield more information. A decreasing wheal
size and negative lest for circulating IgE antibodies
may indicate that tolerance is developing, Reintro-
duction of foods should always be preceded by a
negative challenge or a convincing history of acci-
dental exposure.

It should be borne in mind that many food-allergic
infants develop later in life other atopic diseases.
e.g.. asthma and allergic rhinoconjunctivitis. There-
fore, particularly in infants with a famih history of
allergic disease, it ma\ be advisable to caution the
parents that allerg\ to inhalant allergens may de-
velop laier. Certain preventive measures should be
strongly encouraged, particularly avoidance of ex-
posure to tobacco snioke.

In patients with celiac disease, the complete elimi-
nation of gluten ftom the diet should be lifelong,
once the diagnosis has been conclusively established.

4.1.5. Food intolerance. Adverse reactions to lactose
are common., as most of the world population is
lactase deficient. The treatment is simply to limit the
intake of fresh milk to the individually tolerated level.
Cheese is well tolerated and usually also fermented
tnilk products, e.g.. yogurt. Eactase is commercially
available and can be used by lactase-deficient indi-
viduals who are eager to drink milk.
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In young children, both diarrhea and constipation , :, ^- , •
r 1- • t • ni I I • r 4.3. L onclusions

may ensue from a diet rich in fiber and low in fat.
While such a diet is recommended for adults, it may Eood allergy is best treated with avoidance o( the
cause discomfort in children under 2 years of age offending foods. To secure this, as well as adequate
and is a common cause of toddler's diarrhea. nutrition, proper training of patients and their fami-

lies is necessary. Treatment of extensive food allergy

4.2. Prevention of food allergy '^ therefore a matter of teamwork and should include
' ' " a physician with proper training in allergology, gas-

Eor obvious reasons, primary prevention is possible troenterology. and nutrition, and a dietician. The
only in infancy and early childhood. Early weaning team should preferably also include someone com-
to cow's milk-based formulas has been associated petent in psychology.
with an increased rate of allergic disease. Prolonged In infants with documented food allergy, exten-
breast-feeding would thus protect against food al- sively hydrolyzed formulas are recommended as sub-
lergy. This is, however, a controversial issue. The stitutes for regular infant formulas if tolerated. If the
explanation of the confiicting results seems to lie in mother is still breast-feeding, this should be contin-
the selection of patients for the studies and in the ued. if possible, until 1 year of age. If the offending
fact that such studies cannot be truly randomized. food is egg. milk, or fish, the mother should be in-
Studies showing a protective effect of exclusive structed to avoid these foods for the remaining pe-
breast feeding have included infants with a genetic riod of lactation.
propensity to allergy, rather than an unselected group The value of pharmacologic treatment of food al-
of infants (2). Moreover, in successful studies. lerg\ is not clearly documented and should only be
breast-feeding was associated with avoidance of considered in special cases when dietary exclusion is
other foods, including egg. juices, and solid foods. not feasible. Imniunotherap\ is not of documented
for at least the first 6 months of life (7. 8). Breast value.
feeding has many important advantages over for- Primary prevention of food allergy is onh feasible
mula feeding, including optimal nutrition, fewer in- in infants. Preventive measures include breast-
fections, and psychological benefits. However, criti- feeding for as long as possible and exclusively so for
cal reviews indicate that even under the best at least 3 months. It this is not possible, then exten-
circumstances the effect of breast-feeding on the dc- sively hydrolyzed infant formulas may be consid-
velopment of food allergy is limited to risk lndividu- ered. In addition, antigenic foods such as cow's milk
als with genetic predisposition to allergic disease. and egg should be excluded for the first 6 months of
and that it appears merely to delay, rather than pre- life. These precautions may temporarily reduce the
vent, the onset of food allergy. incidence of allergic manifestations to these foods.

In carefully performed studies, soy and partially Partially hydrolyzed infant formulas have not been
hydrolyzed formulas based on co\\"s milk have not documented for allergy prevention. Manipulation of
been shown to prevent food allergy. Such products the infant diet is not of documented value to prevent
are therefore not recommended for the prevention of either other allergies, or allergic manifestations in the
food allergy. skin or respirator} tract late in life.

Dietary manipulation in pregnant women during Manifestations of food allergy in infants are usu-
thc last trimester of pregnancx has been tried as a ally a forerunner of other atopic diseases later in life,
possible means to reduce the rate of allergic disease Exposure to tobacco smoke is a potent factor in the
in their offspring (4. 5). Neither the incidence of food development of respiratory allergy and asthma. Par-
allergy and other allergic diseases, nor the appear- ents should therefore be strongly advised not to
ance of IgE antibodies in the children v\ as affected smoke at home,
by the diet. Thus, manipulation of the diet during
pregnancy has not been associated with any change . . „ /̂  .̂
in the prevalence of food allergy in infancy.

In contrast to the lack of efiect of dietary manipu- ' • ^O^K SA. Probable allergic reaction to casein hydro!ysate. J
lation in pregnant women, an elimination diet mav , Allergy C!m linmunol 1990; 84; 272.

, , . , , . , • , n, r ,• 'r - BJORKSTEN B. KjELLMAN N-1. Docs breast fecdiiiti prevent
be worthwhile during the period of breast-feeding ol ^^^^^^^ allercn' \lierLn Proc 1991 12 ̂ 33-9
infants with a strong family history of allergic disease 3. BUSINCOI. DREBORG S. EtNARssoN R. et al. Hydrolysed
(6, 11). As there are many practical problems with cow's milk formulae. Allergenicity and use in treatment and

such a diet, it should be considered only in families Trri993-^4- \ll\^i^ '̂'" '̂"" ̂ ''̂ '''' '̂'''̂ "'̂ ' ̂ "'''^' ''"
with a strong history of allergic disease and in highly ^ FXLTH-M'^.AGNUSSL^N' K. OMAN H . KJELLMAN N - L Mater-
m o t i v a t e d m o t h e r s . nal abstention from cow milk and egg in a!!ergy risk preg-

nancies. Fffect.on antibody production in the mother and the
newborn. Allergy 1987; 42 (1); 64-73.

633



Bruijnzeel-Koomen et al.

5, F A L T H - M A C J N U S S O N K . K.IHLLMAN N - I . .Mlcrg\ prevention
b\ maternal elimination diet during late pregnanc>: a 5-\ear
((>llov\-up of a randomized stud\. .1 Aiiergy Clin Immunol
1992: S9(3): 709-13.

6, IlATTEVKjCi. K J E L L M A N B, SiGLRSN. B J O R K S T E N B.
KjtJ.LMAN N-I,VI. hfiect of maternal avoidance of eggs,
cou 's milk and lish durintz lactation upon allergic manifesta-
tions in infants. Clm l:xp\\licrgy 19S9: 19(1):^27-32.

7, KAJOSAARI .VI. I'ood allcrg> lrV Finnish children aged 1-6
years. Acta Pacdiatr Scand'l9S2: 71: X15-19.

S. KAJO.SAARI VI. S A A R I N E N IJVl Prophylaxis of atopic dis-
ease by SIX months" total solid food elimination. Acta Paediatr
.Scand 1983: ^2: 41 1-14.

9. K.iLLLMA.N N-I VI .loHANSSON .SCO. Sov versus cow's milk
in infants witli a biparcntal histor\ of atopic disease: de\cl-
opnicnl of atopic disease and immunoglobulins from birth to
4 years of age. Clin Allerg\ 1979: 9: 347-58.

9a. SAMPSON II .A. . I A M I S JVI. BERNHisEL-BROAt:)BENT J.

Safely of amino-acid derived infant fcn'mula m cow's milk
allergic children. Pediatrics 1992: 463-5.

10. SAYt.OR .]D. HAHNA S L . Anaphylaxis to casein hvdroly.satc
formula. .1 Pcdiatr 1991: 118: 7.

11. ZHICIER R. H E L L E R S. ViELtoN.VI, H E L S E Y .1. IlAMBt R-

(.ER R. SAMPSON II. C.cnctic and environmental factors uf-
fcctiiiu the dc\clopmcnt of atopy through age 4 in children oi'

Icrecn avoidance. Pcdiatr Allcr-i\ Immunol 1992: 3: 110-27,

5. Conclusions

This posiiion paper illustrales the present state of
kni>\vledge ofadxerse reaetions to food. It proposes
a simple classifieaticMi which is based on meeha-
nisnis and ean he apphed to different food reaetions.

While the spectrtim of ad\erse reaetions to food
nui> be wide, tiie\ all correspond to the elassie al-
lergie s\niptoms; i.e., s\ stemie anaphvlaxis, urtiearia-
angioedeina, exereise-induced anaph\laxis, atopie
derniatilis. eontaet dernuilius, rhinitis, asthma, vom-
iting, diarrhea, and ora.l allergx syndrome. Some
manifestations, i.e., eeliae disease and dermatitis her-
petii\>rmis, indicate ghiten intolerance. Eosinophilie
gastroenteritis, ulcerative colitis, and allergic \ascu-
litis are supposed it) be assoeiated with food intol-
eranee e\en if tinec]ui\(K-al demonstration of this as-
sociation IS still lacking. So far, there is no con\ incing
e\ idenee that h\perreacti\it\, headache, rhetimatoid
arthritis, chronic fatigtie ssndrome, and otitis media
are due to an ad\ erse reaction to food. The diagnosis
i>f ad\erse reactions to food is problematic. The
t>\ erall accuracx oi' skin prick tests and of specific
Igl: measurement is poor. Therefore, the onl\ ae-
cepted test for supporting the diagnosis of adxerse
reactions to food is a properly performed DBPCFC.
However, there are sexeral practical problems with
this test. .\ tlowehart for diagnosis of nontoxic ad-
\ erse reactions to foods is presented in the position
paper.

.Avoidanee of the offending foods is the only reli-
able treatment of adverse reactions to food. In in-
fants with documented food allergy, extensivelx h\-
drolyzed formulas are recommended as substitutes

111 l l i l c X i l l . ^ . 1 1 V̂  V V^ll Ll V \^ l l l ^ C X o U l V.̂ :? I I I V I U ^ V - - LJl\^CiJK.

feeding for at least 3 months or extensively hydro
lyzed infant formulas. In addition, antigenie food:
should be excluded for the first 6 months of life.

6. Future directions

Although it is well known that IgE-mediated aller-
gies constitute the only well-defined type of nontoxic
adverse reaetions to food, and there is considerable
evidence that IgE-mediated food allergy is the most
common of these reaetions, aeeurate measurement
of the prevalence of adverse reactions to food re-
mains our most challenging task. This is indicated by
the lack of epidemiologic studies. The absence of
such studies is mainly due to the difficulty of per-
forming the DBPCFC on large populations (a test
that is necessar\ in order to substantiate suspected
food intolerance).

A major objective is to improve the reliability and
overall accuracy of the diagnostic material for skin
tests and specific IgE to food; for example, by uti-
lizing all the major allergens present in foods, thus
surpassing the DBPCFC. Furthermore, in addition
to carrying certain risks, the DBPCFC is not feasible
for all foods, and it confirms the symptoms but does
not illuminate the mechanisms.

Therefore, the characterization, isolation, and syn-
thesis of the major allergens of the main allergenic
foods constitute a prerequisite for advance in the
diagnosis of food allergy. This step could clarify the
clinical significance of cross-reactions in food al-
!erg\\ make epidemiologic studies possible, and fa-
cilitate the preparation of nonallergenic foods that
maintain their characteristic nutritional properties.

In this wa>, we can be in a better position to
improve the prevention and treatment of IgE-
mediated food allergy. Furthermore, greater diag-
nostic accuracy in IgE-mediated food allerg> could
shed light on the occurrence of other immune and
intolerance reactions to foods.
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