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Introduction

The frequency of food allergies (FAs) is currently estimat-
ed at around 5% of the paediatric general population (1,
2). FAs in children may be life-threatening (3, 4) and
have become both a major public health problem and a
source of concern to many healthcare professionals. Treat-
ment is based on avoidance, which may be difficult to
achieve given the high frequency of masked allergens (5).
Children may grow out of some FAs, whereas others may
persist and alter quality of life. FAs have particularly im-
portant repercussions for children of school age (6, 7).
The correct diagnosis of FAs on the basis of reliable crite-
ria is therefore essential, together with follow-up of their
progression. This requires a combination of skin tests
(skin prick tests and atopy patch tests in some cases), spe-
cific IgE determinations and oral food challenges (OFCs)
(1, 8). There is currently a trend towards the development
of screening tests for FA diagnosis, reducing the indica-
tions for OFCs. This approach has resulted in the estab-
lishment of threshold values for skin tests and specific
IgE predicting the likelihood of a clinical reaction (9-18).
However, threshold values have not been established for
all foods, and they depend on the food considered, the
study population, the age of the child at the time of diag-
nosis and the symptoms (19). Thus, in practice, with the
exception of certain well defined situations, OFCs are still
frequently indicated, and the double-blind placebo-con-
trolled food challenge (DBPCFC) is the gold standard for
FA diagnosis (5, 8).

In OFCs, the subject is asked to ingest the food tested,
with the aim of reproducing the symptoms, taking into
account the time and the quantity of the food required to
generate symptoms. OFCs can be used to evaluate the
amount of a food required to trigger symptoms (expressed
as a cumulative reactogenic dose, eliciting dose or as the
dose triggering symptoms) and the nature of clinical signs
related to ingestion of the suspected food. Indications for
this test are now better known (20-25). However, no
global recommendations developed from a literature re-
view have ever been published concerning the indications,
consequences and safety measures relating to OFCs or the
management of allergic reactions arising during these
tests.

This document is an expert review, prepared by a work-
group at the request of the French Society for Allergology
and Clinical Immunology (SFAIC) and the French Pae-
diatric Society for Allergology and Pulmonology (SP2A).

We aimed to build a practice parameter and to formulate

recommendations specifying the indications, procedure
and consequences of OFCs in children. We considered
four major issues: 1) the selection of children for OFC
(indications and contraindications); 2) the complete pro-
cedure which should be followed (material, where the test
should be carried out, technique and management of reac-
tions); 3) the interpretation of the OFC and 4) the conse-
quences of the OFC. These recommendations focus in
particular on the three major foods most frequently impli-
cated in FA in children: cow’s milk, hen’s eggs and peanut.
OFCs are carried out similarly for other foods and these
recommendations could therefore be applied to other
foods. These recommendations concern paediatric tests,
and are aimed at physicians involved in the management
of FA in children.

We carried out a literature review, based on studies pub-
lished between 1971 and 2007 identified by querying the
PubMed® database. The search was limited to studies
published in English or French. Some articles were also
identified from the bibliographic references cited in the
articles identified by the PubMed® query. In this analysis,
priority was given to systematic reviews, studies of co-
horts of allergic children and recommendations issued by
scientific societies. The working draft of this practice pa-
rameter was reviewed by a large number of experts on FA.
The working draft concerning each issue was published in
French (26-31). This document represents an evidence-
based and broadly accepted synthesis and consensus view-
point of the working group on OFC for FA in children.
The strength of the recommendations and the quality of
the evidence were defined according to the GRADE evi-
dence-based approach (Tab. 1) (32).

I. What are the indications and contraindications for

OFC?

The main indication for OFC is testing whether a child is
allergic to the food suspected (grade 1A). The indications
for OFC are: (i) testing whether a child is allergic or tol-
erant to a particular food and (ii) determining whether a
child has grown out of the FA and whether the food can
safely be reintroduced into the diet. Indications for OFC
should also take into account the food concerned (nutri-
tional value, difficulties with avoidance), signs associated
with the FA, the age of the child, the course of the allergy
and the constraints imposed by the FA (19-25).

The clinical situations analysed included both immediate
(generally within two hours, more rarely within four
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Table 1 - Grading recommandations according to the GRADE working group (32)

Grade of Benefit vs risk and burdens Methodological quality of Implications
recommendation supporting evidence

1A: strong Benefits clearly outweigh risk ~ RCTs without important Strong recommendation,
recommendation, and burdens, or vice versa limitations or overwhelming can apply to most patients in

high-quality evidence

1B: strong
recommendation,
moderate quality
evidence

1C: strong
recommendation,
low-quality or very

low-quality evidence

2A: weak
recommendation,

high-quality evidence

2B: weak
recommendation,
moderate-quality
evidence

2C: weak
recommendation,
low-quality or very
low-quality evidence

Benefits clearly outweigh risk
and burdens, or vice versa

Benefits clearly outweigh risk
and burdens, or vice versa

Benefits closely balanced
against risk and burdens

Benefits closely balanced
against risk and burdens

Uncertainty in the estimates of
benefits, risk, and burden;
benefits, risk, and burden

may be closely balanced

evidence from observational studies

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Observational studies or case series

RCTs without important limitations
or overwhelming evidence from
observational studies

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Observational studies or case series

most circumstances without
reservation

Strong recommendation, can
apply to most patients in most
circumstances without
reservation

Strong recommendation, but
may change when higher
quality evidence becomes
available

‘Weak recommendation; best
action may differ depending on
circumstances or patients’ or
societal values

Weak recommnendations; best
action may differ depending on
circumstances or patients’ or
societal values

Very weak recommendations;
other alternatives may be
equally reasonable

hours of ingestion) and delayed (atopic eczema, gastroin-
testinal food-induced allergic disorders) manifestations
and sensitisation to a food that the child had never con-
sumed.

L.1 Diagnosis of FA
1.1.1 General aspects
Clinical history, skin tests (skin prick tests and atopy
patch tests) and specific IgE (ImmunoCap, Phadia, Upp-

sala, Sweden) determinations may lead to OFCs (grade
1A). History checks the time at which occur the symp-

toms, the relationship with any feeding, and clinical fea-
tures. OFC is not indicated in children with a clinical his-
tory suggestive of allergy and positive results in skin tests
or specific IgE (5) (grade 1A). The clinical history is con-
sidered suggestive of allergy if associated with an IgE-de-
pendent mechanism — if cutaneous signs (eczema, rash,
urticaria, angioedema), gastrointestinal signs (nausea,
vomiting, diarrhoea, abdominal pain), respiratory signs
(rhinoconjunctivitis, cough, respiratory distress, bron-
chospasm) and/or arterial hypotension occur shortly after
ingesting the food. Anaphylaxis is a life-threatening
event, but may also be defined as the occurrence of clini-
cal signs affecting at least two organs (3, 4).
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OFC is indicated if clinical history is not considered suf-
ficiently convincing — if the symptoms reported are im-
precise and/or do not seem to be markedly associated
with consumption of the food concerned, particularly in
cases of atopic eczema.

1.1.2 Indication for OFC in cases of suspected IgFE-dependent FA

The indication for OFC in cases of suspected IgE-depen-
dent FA is based on decision point values for skin prick
tests and food-specific IgE tests (ImmunoCap, Phadia,
Uppsala, Sweden), when such values exist (Fig. 1). How-
ever, decision points may vary with the method, extract,
foods involved, and features of the population, such as age
and disorders considered (24, 33, 34). Negative results in
prick tests using a commercial extract should lead to con-
trol with the natural food (16, 35-37) (grade 1B).

Peanut: The decision points established for peanut are a
weal of at least 8 mm diameter in children over the age of
two years and of at least 4 mm in children under the age
of two years in skin prick tests with commercial extracts,
or a specific IgE concentration of at least 14 kIU/l (Im-
munoCap, Phadia, Uppsala, Sweden) (13-15, 38, 39)
(grade 1C).

Cow milk: The decision points established for cow’s milk
are a weal of at least 8 mm diameter in children over the
age of two years and of at least 6 mm in children under
the age of two years, in skin prick tests with commercial
extracts, which are no longer available in certain countries
(including France) (15) (grade 1C). It is currently not
possible to calculate a decision point for specific IgE lev-
els for cow’s milk from published data (11-13, 17). The
decision point varies according to age group and the
prevalence of FA and atopic eczema in the population
studied. Garcia-Ara et al. obtained a threshold level of 2.5
kIU/L with a positive predictive value (PPV) of 90%
(mean age of 6.5 months, FA prevalence 44%) (11). In
the study by Roehr et al., the threshold level was 17.5
kIU/L, with a PPV of 86%, for a population with a mean
age of 13 months and an FA prevalence of 55% (12). In
the prospective study by Sampson and Ho (13), a thresh-
old level of 32 kIU/L with a PPV of 95% identified in a
retrospective study (9) led to an OFC being carried out in
34% of cases. The mean age of the patients was 3.8 years
and the prevalence of FA was 66%. Celik-Bilgili et al. re-
ported a threshold level of 88.8 kIU/L, with a PPV of
90%, in a population with a mean age of 13 months and
an FA prevalence of 49% (17).

Figure 1 - Diagnostic procedure for children with suspected IgE-dependent food allergy (cow’s milk, hen’s eggs, peanut)
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Hen’s egg: The decision points established for hen’s egg are
a weal of at least 7 mm in children over the age of two
years and of at least 5 mm in children under the age of
two years, in skin prick tests with commercial extracts
(egg white) or a specific IgE concentration of at least 7
kIU/1 (2 kIU before the age of 2 years) (egg white, Im-
munoCap, Phadia, Uppsala, Sweden) (10, 13-16) (grade
10).

L1.3 Indication for OFC in cases of suspected delayed reaction

In cases of delayed reactions, eczema or gastrointestinal
disorders, OFC is indicated if an avoidance diet for the
food identified in allergy testing (skin prick tests, specific
IgE , atopy patch test) and/or food diaries — maintained
over four weeks, or possibly longer for gastrointestinal
symproms, according to the EAACI position paper —
proves to be effective, particularly for gastrointestinal
symptoms (Fig. 2) (5, 18, 25, 33, 40-44) (grade 1C). If an
improvement is observed, the timing of an OFC should
be discussed, on a case-by-case basis, in specialist consul-
tations.

Atopy patch tests can be useful as an additional diagnostic
tool, following negative prick test and undetectable spe-
cific IgE, in cases of delayed reactions, particularly to
cow’s milk (18, 44-47) (grade 2B). However, a recent
evaluation of children with atopic eczema suggested that
the need for OFC was not significantly lower in cases of
suspected food-induced eczema (18). Additional studies
are required to resolve this issue. Standardized atopy
patch tests could be useful in the diagnostic work-up for

children with gastrointestinal symptoms (41, 42) (grade
2C).

1.1.4 Indication for OFC in cases of sensitisation to foods
never consumed

In children sensitised to foods that they have never con-
sumed, and in documented cases of sensitisation or sus-
pected cross-reaction between food allergens (Fig. 3), the
indications for an avoidance diet or OFC depend on the
food concerned, the age of the child and the results of al-
lergological tests, according to specialist advice (grade
2A). If an avoidance diet is prescribed, allergological as-
sessment should subsequently be repeated (grade 2C).
When testing for cross-reactions, a negative skin prick
test with the food in its native state rules out allergy to
that food. If the skin prick test is positive and the child

has never consumed the food, the possibility of carrying

Figure 2 - Diagnostic procedure for children with delayed signs
(eczema, gastrointestinal signs)
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out an OFC should be discussed during a specialist con-
sultation (33) (grade 2B).

1.2 Evaluation of the eliciting dose

OFC can be used to determine the amount of a food re-
quired to trigger symptoms (expressed as the e/iciting dose
or cumulative reactogenic dose). Determination of this dose
alone is not an indication for OFC in clinical practice, be-
cause it may be affected by several factors such as fat con-
tent, may change over time, or may be different in real life

(48-51) (grade 1C).
1.3 Evaluation of tolerance to a food

The aim is to define indications for OFC in children with
a known FA, when the natural history of this allergy is
naturally progressing towards possible resolution. Toler-
ance to cow’s milk and hen’s eggs is frequently acquired,
but is rarer for peanut (1, 52-56) (grade 1C). Tolerance is
rarely acquired after the age of five to seven years and is
almost never acquired after the age of 12 years (4, 57-59)
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Figure 3 - Diagnostic procedure for children sensitised to a food
that they have never consumed
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(grade 1C). For this indication, the OFC is sometimes re-
terred to as a reintroduction test. Before OFC, it is impor-
tant to obtain agreement with regular food consumption
in case of negative food challenge (60) (grade 1C).

The skin prick test weal diameter and/or specific IgE lev-
el values considered significant for the acquisition of oral
tolerance depend on the food considered, the age of the
child and the nature of the initial clinical reaction. An
analysis of intra-individual variations in specific IgE levels
may be useful (33, 61-65). In individuals, OFC may be
considered when serum food-specific IgE levels decrease
to a range at which about 50% of children of the corre-
sponding age tolerate the food concerned, e.g. < 2 kIU/1
for hen’s eggs (white), < 2 kIU/I for cow’s milk, < 5 kIU/1
for peanut with an uncertain medical history of allergy or
< 2 kIU/1 if there is a clear history of allergic reactions
(ImmunoCap, Phadia, Uppsala, Sweden) (33, 64).

Finally, the decision to carry out an OFC depends on
medical history, current age of the patient, age at which

the FA considered is most frequently cured (1 year for
cow’s milk, 3 years for hen’s eggs and 6 years for peanut),
and repeated test results (grade 1C).

1.4 Exclusion criteria for OFC

The appropriate selection of indications for OFC should

limit the risk of severe reactions. The size of the weal in

skin prick tests and specific IgE concentrations are not pre-

dictive of the severity of the clinical reaction or of the mini-

mal dose required to trigger symptoms (62, 66) (grade 1C).

OFC is rarely performed in infants under the age of 6

months. Nevertheless, age is not a contraindication. The

pollen production season may modify the outcome of chal-

lenge tests for fruits and vegetables associated with an oral

allergy syndrome and cross-reaction to pollen. Neverthe-

less, season is not a contraindication for fruit and vegetable

challenge in cases of oral allergy syndrome.

Exclusion criteria for OFC include (20-25) (grade 1C):

- Active chronic disease

- Poorly controlled asthma or FEV, below 80% of the
predicted value

- Recent anaphylactic reaction to a food, with consistent
allergological test results

- Absence of consent

- Relative contraindication: treatment which may mask or
delay clinical reactions or may interfere with the treat-
ment of such reactions (beta blockers, aspirin and non-
steroidal anti-inflammatory drugs, ACE inhibitors).

II. In what environment and what conditions should

OFC be carried out?
I1.1 Where should the OCT be carried out?

The OFC should be carried out in hospital environment
with facilities for managing severe allergic reactions, geo-
graphically close to an intensive care unit with medical and
paramedical staff experienced in performing the procedure.
The test should be carried out in appropriate conditions,
with the necessary level of safety, monitoring and evalua-
tion. The prior information of patients and their families
and the obtainment of informed consent are essential for
OFCs. The nurses involved must therefore have experience
of both carrying out the test and monitoring reactions to
the test and a doctor must be present on the site (8, 24, 25,
67) (grade 1B). Any site at which OFCs are carried out
should have monitoring facilities, and the drugs and mate-
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rials required for resuscitation, to ensure that reactions can
be treated appropriately, regardless of their severity or the
age of the child (8) (grade 1B). Before beginning the test,
the doctor responsible for monitoring should write a pro-
tocol for the treatment of adverse reactions.

Day hospital admission may be sufficient. However, mon-
itoring for at least four hours after administration of the
last dose is recommended, to cover the period in which
immediate severe reactions may occur and for the diagno-
sis of certain delayed reactions. The occurrence of a reac-
tion may lead to hospitalisation for observation. For de-
layed symptoms, such as eczema, the OFC should be
started in a hospital environment, but extended challenges
may then be continued outside the hospital. It may be rel-
evant to complete the test at the hospital or to ask the pa-
tient to return for evaluation if symptoms occur (or to
take pictures or videos).

I1.2 Preparation of the foods used for OFCs

The allergenicity of foods may depend on their presenta-
tion (48, 49) (grade 1B). In practice, it is recommended to
test the food in the form consumed by the patient (roast-
ed peanuts, for example). For foods consumed in several
forms, the choice depends on the indication for OFC
(e.g. raw egg, cooked egg) (68). The use of lyophilized
food in capsules is not recommended in children, because
oral allergy syndrome can be overlooked and the dose may
not be high enough.

In open testing, the vehicle used should render the food
acceptable to the child. In blind testing, the vehicle is
used to disguise the taste of the food. There are currently
no standardised, validated consensual recommendations.
A recent study indicated inherent difficulties in this pro-
cedure (69). A non-suspect food can be used to mask the
test food and as a placebo. The preparation to be tested
and the placebo must have similar tastes, appearances,
odours, textures and volumes (69, 70). The food should be
present in the vehicle at the highest concentration possi-
ble at which it remains undetectable. All ingredients likely
to provoke undesirable reactions should be avoided. The
vehicle should have a low fat content, particularly for
peanut challenges (49). Paste-like vehicles, such as
mashed potato and apple compote, are the most frequent-
ly used, but liquid vehicles are also possible. Liquid foods
can be masked in extensive hydrolysates of cow’s milk, or
in amino acid-based formulas. A dietician or pharmacist
may have a useful input in the development of recipes and
reintroduction protocols.

I1.3 The patient
I1.3.1 Diet

The food tested should, in all cases, have already been
eliminated from the child’s diet. The main purpose of the
diet is to ensure that the patient is symptom-free or as
close to symptom-free as possible, for diagnostic OFC
and its evaluation. The food concerned should therefore
have been avoided for at least seven to 14 days (depend-
ing on the food) for immediate reactions and at least four
to six weeks for delayed reactions (25, 43) (grade 1C). For
children who are still breast-feeding, the suspect food
should be eliminated from the mother’s diet (23). A dieti-
cian may be required to control the nutritional aspects of
an avoidance diet.

I1.3.2 Clinical state and maintenance treatment

The OFC should be carried out in conditions of clinical
stability, in the absence of other signs (e.g. infections)
likely to make interpretation difficult. In cases of atopic
dermatitis, the OFC should be carried out on patients
with minimal treatment or no local treatment (25, 71)
(grade 1C). In the case of patients with co-existing or
food-induced asthma, short-acting inhaled agonists and
inhaled anticholinergics may be continued up to four and
six hours before challenge, respectively. Maintenance
treatments for asthma should be continued, even on the
day of the test (24, 72) (grade 1C).

Some treatments that may modify the result of the test
should be stopped at various times before the OFC.
Leukotriene receptor antagonists should be withheld for up
to one week, antihistamines for a minimum of 48 hours
(hydroxyzine should be stopped 72 hours before the test
and latest-generation antihistamines should be withheld for
at least one week) (22). Other maintenance treatments,
such as neuroleptics, oral corticosteroids and immunosup-

pressors, are not compatible with OFC (24) (grade 1C).
11.3.3 Should the OFC be carried out in the fasting state?

The child should have fasted for at least two hours before
the OFC, to prevent any interference with the food tested
(immediate reaction) and to prevent the occurrence of
clinical signs attributable to fasting and making interpre-
tation of the test difficult. During the OFC, the medical
staff may allow the child to eat certain foods with no risk
of reaction. Water and apple juice are authorised.
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11.3.4 Should an intravenous catheter be implanted?

The insertion of a intravenous catheter before the OFC is
recommended, due to the unpredictable and sometimes
serious reactions observed and the possible requirement
for treatments administered intravenously (24) (grade
1C). However, this measure is not indispensable and
should be considered on a case-by-case basis, as a func-
tion of clinical history, age, allergic background, the food
concerned and the results of allergy testing (73).

11.3.5 Clinical evaluation before the test

A clinical evaluation should be carried out before the
OFC. The results and monitoring parameters should be
reported on a monitoring sheet, dated and signed by the
doctor, authorising or prohibiting the OFC, according to
the state of the child (74).

II1. What procedures should be used when carrying out
an OFC?

II1.1 Types of challenge

OFCs can be carried out in open, single-blind or double-
blind procedures. First-line tests in children are carried
out in open conditions, particularly when searching for
objective signs in a young child (8) (grade 1C). For open
challenge tests, the food is given in its natural form. For sin-
gle-blind tests, the food (or placebo) is given in a vehicle
that disguises the appearance and the taste of the food.
The child is unaware of the nature of the food given (test
food or placebo), whereas the doctor, nurses and parents
have this information. For double-blind, placebo-controlled
tests, none of the parties involved (patient, doctor, nurses,
family) is aware of the composition of the product deliv-
ered to the child. The double-blind method is the pre-
ferred method for scientific research protocols. DBPCFC
is considered to be the gold standard (24). DBPCFCs are
particularly recommended for studies of delayed reactions
(e.g. eczema) and in cases of a particular psychological
context or of subjective symptoms (e.g. abdominal pain in
older children) (33). It is always followed by the ingestion
of the food in its usual quantity, in open conditions, with
monitoring (75) (grade 1B). The interpretation of
DBPCFCs is summarised in table 2. In infants and young
children, open controlled OFC are sufficient for FA diag-
nosis (24).

Table 2 - Interpretation of double-blind, placebo-controlled oral
food challenge

Food Placebo Recommandation
- Avoidance diet
+ Repeat the test
- - No diet
- + No diet
II1.2 Dosing

The food is given in incremental doses, beginning with an
initial dose of 1 mg (possibly even less) to 250 mg (pro-
tein content), depending on the indications. The lowest
doses are used for subjects with a history of severe reac-
tions. Reference to natural foods or food proteins may be
used and this choice should be defined in advance. Refer-
ence to protein content is preferable, but it should be
specified whether the weight of the natural food is used
for the challenge. The OFC may be preceded by a labial
challenge test (76) (grade 2B). However, some children
may have contact reactions during labial challenge despite
tolerating oral intake.

Incremental doses are delivered every 15 to 30 minutes
(24). In the absence of clinical signs, the highest dose ad-
ministered should correspond to the normal daily intake
for children of the corresponding age (24). There is no
standardised protocol. Various incremental protocols are
available and the choice depends on the clinical history of
the subject. In patients with delayed symptoms, the OFC
is carried out over several days, and the monitoring proce-
dure focuses on delayed symptoms (25, 40). Certain clini-
cal situations require particular procedures. This is the
case for exercise anaphylaxis, in which the OFC must be
combined with physical exercise. There is no validated
procedure for tests of this type.

In DBPCFCs, the placebo is given in the same incremen-
tal manner, on another day, chosen at random (20, 21, 24,
25) (grade 1B). It is also possible to integrate ingestion of
the placebo into the progression (51). Finally, the OFC
may be carried out over several days, alternating ingestion
of the test food and of the placebo. This procedure is par-
ticularly useful for delayed or subjective signs (24).

II1.3 Specific features linked to the food

As a rule, the total dose should correspond to a normal

daily intake (20-22, 23-25) (grade 1B). For peanut, OFCs
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with cumulative doses of at least 8 g (1 peanut weighs
about 600 mg) can be carried out. For cow’s milk, pro-
gressive increases for OFCs are measured in ml (1 to 250
ml). The dose of milk administered should be adapted ac-
cording to the age of the subject. The milk generally con-
sumed by the child should be used. OFCs for hen’s eggs
can be carried out with raw or cooked egg, with the total
amount corresponding to the equivalent of one egg. For
OFCs with raw egg, the use of a low initial dose is recom-
mended. A negative result for OFC with cooked egg
shows that the child tolerates cooked egg, but provides no
information about the tolerance of raw egg (68).

The progressive increases used for OFCs with other foods
are highly variable. The initial dose takes into account the
severity of symptoms already presented, or the food (e.g.
low initial dose for fish, shellfish, and sesame). The final
dose may be high (e.g. for wheat).

IV. How should allergic reactions occurring during

OFCs be managed?

The clinical symptoms likely to occur during food OFCs
range from benign signs (often cutaneous) to more serious
respiratory and/or cardiovascular signs. It is important to
bear in mind the possibility of anaphylactic reaction. H1
antihistamines may mask the early signs of anaphylaxis.
Recognition of the initial symptoms, followed by the treat-
ment of these symptoms, may prevent progression to more
serious clinical situations (22) (grade 1C). Patients with
persistent asthma have the highest risk of anaphylaxis.

1IV.1 Drugs

Adrenaline is the first-line treatment for anaphylaxis (3,
4, 67) (grade 1A). There is no contraindication for its use
in paediatrics. Delayed injection is associated with a poor
prognosis. Adrenaline should be administered by intra-
muscular injection into the thigh (lateral flank), rather
than subcutaneously or intravenously (risk of arrhythmia).
The dose is 0.01 mg/kg (maximum of 0.5 mg by injec-
tion) (77). Injections may be repeated every five to 10
minutes, or even more frequently, if the symptoms persist
or worsen. Intravenous injection should be carried out on-
ly in cases of cardiac arrest and requires monitoring in an
intensive care unit (3, 4, 67) (grade 1B).

The others options for treating acute allergic symptoms
are based on H1 antihistamines, beta-agonist bron-
chodilators, and corticosteroids (3, 4, 67).

H1 antihistamines are indicated for the treatment of be-
nign allergic manifestations, such as urticaria, angio-oede-
ma, rhinoconjunctivitis and isolated abdominal pain (78,
79). They are not sufficiently effective to control severe al-
lergic reactions (anaphylaxis, laryngeal oedema) and
should not delay adrenaline injection (3, 4, 67) (grade 1A).
Short-acting beta-agonists are administered by inhalation
and are indicated in cases of isolated asthma attacks pro-
voked by testing (80) (grade 1A). They are administered
via a spacer device or nebuliser, depending on the severity
of the symptoms. The dose is four to 15 puffs with a
spacer device, or one to two puffs/kg (maximum 20
puffs), to be repeated, if necessary, every 10 to 20 minutes
(81). The dose used with a nebuliser is 2.5 mg for chil-
dren weighing less than 16 kg and 5 mg for children
weighing more than 16 kg, in salbutamol equivalents, to
be repeated every 20 minutes if necessary (82).

Steroids have little or no immediate effect, generally exert-
ing their effects about four to six hours after administration
(grade 1B). They should not be used as a first-line treatment
for anaphylaxis. These drugs may be indicated in patients
with a history of asthma (3, 4, 67) (grade 2C). Oral steroids
are administered at a dose of 1 to 2 mg/kg prednisone or
prednisolone (maximum 60 mg), and intravenous steroids at
a dose equivalent to 1 to 2 mg/kg methylprednisolone.
Other measures include oxygen treatment in cases of
asthma or shock (3, 4, 67) (grade 1A). The patient should
be placed in a recumbent position with the lower extremi-
ties elevated. The administration of a crystalloid-contain-
ing (normal saline) or colloid-containing solution at a
dose of 20 ml/kg over 10 to 15 minutes, repeating this
treatment as necessary, is indicated in cases of hypoten-
sion or collapse (grade 1B). In cases of hypotension not
responding to adrenaline or crystalloid solution (volume >
40 ml/kg), vasopressor treatment (noradrenaline, vaso-

pressin) should also be given (67) (grade 1B).
1V.2 Indications

Therapeutic management depends on the severity of the

clinical symptoms (Fig. 4).

1) Intramuscular adrenaline injection is the first-line
treatment for anaphylaxis, laryngeal oedema, collapse
or a combination of these symptoms, and for rapid
progression of symptoms (2) (grade 1A). The prognosis
depends on the rapidity of diagnosis and adrenaline ad-
ministration (2) (grade 1B).

2) Adrenaline is indicated in cases of asthma attack resis-
tant to short-acting beta-agonists (2) (grade 1A).
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Figure 4 - Treatment of allergic reactions occurring during OFC
in children
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3) In cases of benign or mild reactions, a history of asth-
ma or severe reaction to the food should lead to the ad-
ministration of antihistamines and oral corticosteroids
(grade 2C).

4) All severe reactions, particularly those requiring adren-
aline injection, should be followed by monitoring at the
hospital, taking into account descriptions of the bipha-
sic reactions that may occur over a 24-hour period (3,

4) (grade 1C).

V. How should the OFC be interpreted?
V.1 Criteria

The criteria for OFC interpretation take into account the
characteristics of the child (medical history, selection cri-
teria for OFC, food tested, duration of monitoring) and
the OFC technique used (open or blind) (24) (grade 2B).
A single objective criterion is sufficient to define an OFC
as positive, confirming FA. The identification of an iso-
lated subjective sign leads to continuation of the test, with

intensive monitoring, in the hope of identifying a sec-
ondary objective sign, a switch to blind OFC, or to the
test being stopped.

A negative OFC result may be used to confirm the absence
or development of tolerance to FA (24) (grade 1A). The
OFC may be considered negative if no immediate or de-
layed reactions are observed (25). In cases of uncompleted
OFCs, a lack of reaction provides conclusive information
concerning only the dose and form of the food tolerated.

In some cases, the OFC cannot be interpreted and must
be repeated in a different manner.

Finally, “false negative” outcomes of OFC are reported.
This may be the result of the loss of relevant allergen pro-
teins during preparation of challenge material (OFC with
vegetables for example), of a “matrix effect”, of the associ-
ation with facilitating factors ( food-dependent exercise-
induced anaphylaxis, treatment with anti-ulcer medica-
tion for example), or other unexplained causes (49,75, 82-
84). Further, DBPCFC is considered as the gold standard
for the diagnosis of FA. However, events with placebo
may occur. Refuting “false positive” challenges may justify
repeated challenges in selected cases (85).

The time between last intake and the appearance of
symptoms distinguishes between immediate reactions,
which occur within two hours (rarely within four hours),
delayed reactions and combined reactions (86). Immediate

reactions are most frequent. They may be isolated or asso-
ciated (5, 23, 87 - 89).

V.2 Signs of reactivity

Symptoms may be cutaneous/mucous, gastrointestinal,
respiratory or systemic (Tab. 3) (87, 88). They may also be
described as subjective or objective. All signs should be
carefully noted on a monitoring form, specifying their
time of occurrence and the trigger dose.

Cutaneous signs are the most frequent. Subjects may dis-
play rashes, urticaria or angio-oedema (22, 88, 89). These
symptoms should be quantified in terms of the percentage
of the skin area affected. Eczemateous reactions should be
scored using an eczema score established at the start of
the OFC and a score established at least 24 hours after
OFC. For the SCORAD, a difference of at least 10
points is usually considered to indicate a positive reaction
(89). Isolated pruritus is usually considered a subjective
sign, unless generalised, extensive or observed in certain
areas (the extremities).

Gastrointestinal signs are also frequent: oral allergy syn-
drome, crampy abdominal pain, nausea, repeated vomit-
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Table 3 - Classification of symptoms observed during an OFC

Symptoms Subjective symptoms Objective symptoms
Cutaneous Pruritus
Isolated or localised With behavioural evidence of pruritus
(e.g. generalised with persistent scratching)
Erythema
Maculo-papular rash
Urticaria
Angio-oedema
Eczema
Gastrointestinal Isolated pruritus: labial, oral, velo-palantine, Enanthema
pharyngeal Oedema of the uvula
Oral allergy syndrome
Dysphagia
Abdominal pain
Isolated With behavioural evidence of abdominal pain
(e.g. refusing to move, abdominal pain repeated
or associated)
Nausea Repeated vomiting
Diarrhoea
Respiratory Nasal/ conjonctival:
Nasal congestion
Repeated sneezing,
Aqueous rhinorrhoea,
Rhinoconjunctivitis
Laryngeal:
Vocal changes
Chest: Stridor
Shortness of breath Laryngospasm
Chest tightness Laryngeal dyspnoea
Chest:
Cough, wheezing,
Dyspnoea
Asthma attack
Decrease in FEV, >15%
Decrease in peak flow >20%
General Tiredness, Abnormal pallor
Changes in behaviour, Increase in pulse >20%
Prostration, Decrease in blood pressure >20 mmHg
Headaches, Decrease in Sa0,
Apprehension, refusal to take the next dose Collapse

Anaphylaxis

ing, diarrhoea (22, 88). Abdominal pain may be a precur-  time after the occurrence of abdominal pain and may be
sor of other signs. Diarrhoea may occur rapidly, or some acute (protein-losing enteropathy) or chronic
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(eosinophilic gastroenteropathy). Following the reintro-
duction of the food into the daily diet, objective signs of
malabsorption may constitute evidence in favour of FA
(33).

Respiratory signs may concern the upper or lower airways:
rhinitis, rhinoconjunctivitis, cough, wheeze/bron-
chospasm, dyspnea (24, 88). Such signs also include
changes in the variables monitored (decrease of at least
20% in peak flow, decrease of at least 15% in FEV; or de-
crease in oxygen saturation). Isolated asthma attacks are
rare (90).

Systemic reactions rarely occur during OFCs (88). Compli-
ance with good practice and the respect of contraindica-
tions limit the most severe reactions. Severe reactions may
occur with any type of food. Anaphylaxis is a severe, life-
threatening, systemic syndrome involving cardiorespirato-
ry symptoms and/or signs such as stridor, wheeze and/or
hypotension (3, 4). In the absence of specific treatment,
the reaction may progress rapidly, with increasingly severe
respiratory and cardiovascular symptoms. Based on the
observation that the involvement of skin and other sys-
tems, such as the gastrointestinal tract, is generally pre-
sent initially and may predict the progression of a reac-
tion, a working clinical definition of anaphylaxis has now

been proposed by a North American task force and the
EAACI (3, 4).

VI. What are the consequences of an OFC?

Whatever the result obtained in the OFC, this test has an

effect on diet and, more generally, on the daily life of the
child.

VI.1 In cases of a negative OFC

If a negative OFC result is obtained, the food can be rein-
troduced, in the form tested, into the daily diet of the
child (4, 24, 33) (grade 1B). However, it is important to
ensure that the quantity tolerated by the child on the day
of the test corresponds to the amount the child is likely to
eat during a normal meal. There is a risk of recurrence, as
reported for egg and peanut (55, 91). It would therefore
appear sensible to recommend regular consumption of the
food in the form tested and tolerated on the day of the
OFC (60) (grade 2B). At least during the first few
months after the OFC, and regardless of the food con-
cerned, we advise the maintenance of an emergency kit

(55) (grade 2C).

VI.2 In cases of a positive OFC

Continuation of the avoidance diet is recommended; to-
gether with food education measures and the prevention
of any deficiencies likely to be caused by the diet (33)
(grade 1B). These objectives often lead to the interven-
tion of a dietician. The maintenance of an emergency kit
is recommended in cases of positive OFC (51) (grade
1B). Its composition may be changed, particularly as con-
cerns the need for adrenaline, according to the reaction
observed, the trigger dose, allergic background and the al-
lergen concerned (92,93) (grade 2B). A written action
plan should be produced and educational measures should
be targeted at the patients and their families (67, 85, 92-
95) (grade 1B).

In cases in which the food allergy is likely to resolve over
time, the patient should undergo clinical follow-up, with
control prick tests and specific IgE determinations to de-
fine possible indications for a new OFC. OFC remains

indispensable for confirmation of the development of tol-
erance (23, 58, 64) (grade 1C).

VII. Conclusion

This practice parameter for OFC in children with FA is
an updated review based on an evidence-based approach.
It aims to provide guidelines and support for physicians
and to improve the quality of care received by children
with FA. However, for several items, data remain conflict-
ing, sparse or entirely absent. The recommendations for
these items correspond to a consensus statement from the
working group experts.

Several questions remain unanswered:

How sensitisation to a food the child does consumes
without signs of allergy change over time?

What is the natural history of sensitisation and allergy to
the nuts of other trees in a child with confirmed peanut
allergy?

What is the natural history of non-IgE-based FA?

For these items, cohort studies, with follow-up from
childhood to adulthood are required. The development of
new methods should lead to progress in diagnostic work-
up and provide information about the allergy and its nat-
ural history.

Several questions concerning OFCs also remain unan-
swered:
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Why do false-positive or false-negative OFCs occurred?
Can an OFC lead to tolerance induction?

Which procedure is the most appropriate for evaluating
non-IgE features, particularly as concerns gastrointestinal
hypersensitivity to the food?

Should the procedure for food tolerance evaluation differ
from that for diagnosis?

What are the specific indications for low-dose OFC?
What conclusions should be drawn about an incomplete
OFC without reaction?

How does the patient consume the food in the real life af-
ter a negative OFC?

Further studies and evaluations are required to answer
these questions. The proposed practice parameter is sub-
ject to subsequent changes and updates, taking into ac-
count advances in our knowledge concerning FA diagno-

sis and OFCs.
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