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Exclusion diets become an important diagnostic 
tool when a cause-and-effect between ingestion of 
food and symptoms is unclear. This is most common 
when there is not an immediate  reaction to the food. 
Diagnosis can usually be made by exclusion of the 

food for a specific period (usually 2 - 6 weeks), followed by planned 
and intentional re-introduction of the food.

Types of diagnostic exclusion diets
Single food exclusion, multiple food exclusion or few foods diets may 
be used as diagnostic tools. Occasionally, exclusive elemental diets 
and protein hydrolysate diets may be useful in diagnosing severe 
allergic disease. The type of exclusion diet will be determined by 
clinical history, social factors and other investigations. 

Duration of exclusion diets
Food exclusion diets are usually followed for 2 - 4 weeks, but in some 
cases for up to 6 weeks. Most food exclusion diets should not be 
continued for longer than 3 - 4 weeks.[1] 

Considerations
Food exclusion diets should take into consideration socioeconomic 
status, nutritional status and cultural/religious beliefs. Parents and 
children should be educated with regard to which foods and drinks 
to avoid, interpreting food labels and alternative sources of nutrition 
to ensure an adequate nutritional intake. 

Monitoring progress
There are few nutritional risks in short-term diagnostic exclusion 
diets. However, extensive or long-term avoidance should be carefully 

monitored, as nutritional deficiencies may result. A symptom diary 
may be useful for a week before and during the diet. If there is no 
improvement, further restrictions or ruling out food allergy should 
be discussed. If possible, a registered dietician competent with regard 
to food allergy and paediatric patients should be consulted. 

Food re-introduction after (short-term) 
exclusion diets for mild-to-moderate 
non-IgE-mediated conditions
Dietary exclusion needs to be followed up by food re-introduction 
in a safe clinical environment or cautiously at home. Patients 
who have had an IgE-mediated immediate reaction to food or a 
previous severe non-IgE-mediated reaction should not have home 
re-introduction, but be challenged with an incremental challenge 
protocol in a controlled setting.[2] After prolonged exclusion (>6 months) 
of a specific allergen from the diet, skin-prick tests (SPTs) or specific IgE 
(ImmunoCAP) tests to the specific allergen should be performed before 
re-introduction, as an IgE-mediated allergy may have developed.

To diagnose a non-IgE food allergy, foods should be re-introduced 
one at a time with sufficient time between re-introduction to ensure 
that a reaction has not occurred. Daily consumption for 3 - 4 days is 
recommended before re-introduction of further allergens. Introduction of 
the food as a single ingredient rather than a composite food is preferred. 

The order of re-introduction should be a clinical decision based on 
the likelihood of an allergic reaction (the least likely first), nutritional 
need for the allergen (nutritionally important allergens first) and 
condition being treated. 

In food re-introduction diets, the quantity of food to be challenged 
should be discussed. Small incremental doses may be used for very 
small children or if reactions are likely to be severe.[2] Ultimately, one 
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Instituting an exclusion diet for 2 - 6 weeks, and following it up with a planned and intentional re-introduction of the diet, is important for 
the diagnosis of a food allergy when a cause-and-effect relationship between ingestion of food and symptoms is unclear. 

Food may be re-introduced after (short-term) exclusion diets for mild-to-moderate non-immunoglobulin E (IgE)-mediated conditions in 
a safe clinical environment or cautiously at home. However, patients who have had an IgE-mediated immediate reaction to food, a previous 
severe non-IgE-mediated reaction or a long period of food exclusion should not have a home challenge, but rather a formal incremental 
food challenge protocol in a controlled setting.

An incremental oral food challenge (OFC) test is the gold standard to diagnose clinical food allergy or demonstrate tolerance. It consists 
of gradual feeding of the suspected food under close observation. It should be done by trained practitioners in centres that have experience 
in performing the procedure in an appropriate setting. 

An OFC must be performed in a setting where resuscitation equipment is available in the event of a severe anaphylactic reaction. OFCs are 
terminated when a reaction becomes apparent. Standardised and pre-set criteria are available on when to discontinue challenges. Patients who 
tolerate the full dose ‘pass’ the challenge and are advised to eat a full portion of the food at least twice a week to maintain tolerance. Those who 
have reactions have ‘failed’ the challenge, should avoid the food, receive education and implement risk-reduction strategies where appropriate. 
Patients should be observed for a minimum of 2 hours following a negative challenge and for 4 hours after a positive one.
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is working towards reintroducing an age-appropriate portion size 
similar to what was eaten before dietary exclusion.

Food challenges
An incremental oral food challenge (OFC) test consists of the gradual 
introduction of the suspected food under close observation.[3-6] An 
OFC is preceded by a period of dietary exclusion. OFC testing is 
the gold standard to diagnose clinical food allergy or demonstrate 
tolerance. Food challenge is indicated where SPTs or specific IgE 
sensitisation does not clearly correlate with clinical symptoms. 
Incremental food challenge for IgE-mediated food allergy should be 
done by trained practitioners in centres where there is experience in 
performing the procedure in an appropriate setting.

Reasons for OFC tests
•	 To confirm the diagnosis of a specific food allergy.
•	 To determine if a food allergy persists or has resolved.

In situations where there is a clear reaction confirmed by significant 
levels of sensitisation on SPT or specific IgE testing, there is no need 
to perform an OFC. 

Caution 
OFCs performed after a period of exclusion may result in acute and 
severe reactions, even though the food was previously associated with 
chronic symptoms only.[4,7,8] This occurs most commonly when there 
is a positive specific IgE test for the food.

Types of food challenges[3,9,10] 
Open OFC
In an open OFC, the patient and doctor both know the content of the 
food. OFCs are a good option for screening when several foods are being 
considered, or there is minimal concern about observer or patient bias. 
In the case of an indeterminate challenge, it may need to be repeated with 
blinding and controls. Open challenges are also performed (at home) the 

day after a double-blind, placebo-controlled OFC to ensure that a meal-
sized portion of the food is tolerated in its natural state. 

Single-blind OFC
In a single-blind OFC, the patient, but not the doctor, is blinded to 
the food. The food should be masked in taste by adding it to another 
food. This procedure helps to alleviate some patient bias. However, 
the single-blind OFC does not remove observer bias.

Double-blind, placebo-controlled OFC 
In a double-blind, placebo-controlled OFC, neither the patient nor 
the doctor knows the content of the food. The food is concealed 
in another food and an equivalent-looking and -tasting placebo is 
used as a control challenge on another day. The order of the active 
compared with the placebo challenge is unknown to both doctor 
and patient. This is considered the gold standard for diagnosing food 
allergy and is preferred for research purposes.[3,11]

The procedure for double- and single-blinded challenges is more 
labour intensive than the open challenge, but can still be carried 
out in an office setting if the required materials and personnel are 
available. The aid of a third party is needed to prepare double-blind 
challenges.

Performance of an OFC
Consensus has not been reached on a uniform international protocol 
for performing OFCs.[11,12] The protocol for an OFC (e.g. dosing, 
frequency) may need to be varied to match clinical issues (e.g. history 
of the reaction pattern). In all challenges, the food is given in gradually 
increasing amounts. Sample OFC protocols are given in Table 1.

Patient preparation 
•	 Patient informed consent must be obtained and documented.
•	 Patients should avoid the suspected food(s) for at least 2 weeks 

before the OFC for possible IgE-mediated allergy, and for several 
more weeks for non-IgE-mediated reactions.

Table 1. Food challenge doses for common food allergens*

Food
Dose 1,
20 min

Dose 2,
40 min

Dose 3,
60 min

Dose 4,
80 min

Dose 5,
100 min

Dose 6,
120 min

Dose 7,
140 min

Dose 8,
160 min

Dose 9,
180 min

Cow’s milk 0.1 mL 0.5 mL 1 mL 5 mL 10 mL 20 mL 40 mL 100 - 200 mL

Egg 
(scrambled)

10 mg 0.5 g 1 g 2 g 5 g 10 g 20 g 30 - 60 g

Soya milk 0.1 mL 0.5 mL 1 mL 5 mL 10 mL 20 mL 40 mL 100 - 200 mL

Hake (plain, poached) 10 mg 0.5 g 1 g 2 g 5 g 10 g 20 g 30 g 40 - 60 g

Wheat
(Weetbix)

100 mg 1 g 2 g 5 g 10 g 20 g 40 - 60 g

Wheat
(pasta)

100 mg 1 g 2 g 5 g 10 g 20 g 60 - 80 g

Peanut butter 10 mg 0.15 g 0.3 g 0.6 g 1.2 g 2.4 g 5 g 10 g 15 - 30 g

Roasted peanut 10 mg 0.1 g 0.25 g 0.5 g 1 g 2 g 4 g 9 g 13 - 25 g

Tree nuts 10 mg 0.1 g 0.25 g 0.5 g 1 g 2 g 4 g 9 g 15 - 30 g

*Modified from: Lack G, et al.[13] 
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•	 Patients should not eat or drink for at least 2 
hours prior to challenge.

•	 Antihistamines, β-agonists, β-adrenergic 
blockers (including eye drops), and 
other medications that may either alter 
symptoms of a reaction or interfere with 
its treatment, should be discontinued for 
at least 5 half-lives of the specific drug 
prior to challenge.

•	 Patients should be instructed to bring 
their adrenaline auto-injector with them 
so that it is available on their way home 
after the test, should a delayed reaction 
occur.

•	 Patients are advised to cancel the OFC 
test if they are experiencing acute allergic 
symptoms or are otherwise ill at the time 
of their appointment. 

•	 Patients with asthma should be symptom 
free and stable on current therapy, with 
no recent exacerbations. Spirometry may 
be performed to ensure a good baseline. 
Hospitalisation may infrequently be 
necessary to treat severe or acute allergic 
disease and establish a stable baseline 
prior to challenges.

Location 
An OFC must be performed in a setting 
where resuscitation equipment is available in 
the event of a severe anaphylactic reaction. 
It may be performed in an outpatient or 
inpatient setting, depending on the patient’s 
clinical history. In high-risk cases (previous 
severe reactions or severe asthma), one-on-
one nursing and insertion of an intravenous 
cannula may be required.

Dosing and timing
Many different protocols are available, but 
these should be modified to suit the patient’s 
clinical circumstances. The final dose must 
represent an ‘age-appropriate portion size’ 
tailored to the child or individual.

Generally, one should select a regimen that 
is unlikely to result in a severe acute reaction 
by cautiously and gradually increasing the 
amount ingested (with the target cumulative 
dose of a meal-sized portion), while also 
considering time constraints.

For patients with previous food reactions 
immediately after ingestion, doses are 
generally administered at 15 - 20-minute 
intervals over about 140 - 180 minutes, 
followed by a larger, meal-sized portion of 
food the next day.

Monitoring 
Patients should be examined carefully prior 
to an OFC to determine their baseline and 
confirm that they do not have any significant 
allergic signs/symptoms or an illness that 

would interfere with assessment and/or 
treatment of a reaction during the challenge. 
Vital signs are measured and signs and 
symptoms are recorded at baseline, prior to 
each dose, and at set intervals after the final 
dose. Assessments are made for symptoms 
affecting the skin, cardiovascular system, 
and gastrointestinal and respiratory tracts. 
Scoring systems are useful in the research 
setting, but are not generally implemented in 
clinical practice.[3]

Children may suddenly become quiet or 
assume a fetal position prior to exhibiting 

more objective symptoms. Early indications 
of a reaction may include subtle signs, such as 
moving the tongue in the mouth to rub an itchy 
palate or ear pulling, as an indication of pruritus. 
Oropharyngeal pruritus or pain often precedes 
objective symptoms.[14,15] Children with atopic 
dermatitis may display an eczematous flare.

Discontinuing a challenge 
Challenges are terminated when a reaction 
becomes apparent.[5] There are standardised 
and pre-set criteria available on when to 
discontinue challenges.[16] The severity of a 

Welcome to your
child’s food
challenge

Possible
outcome of
challenge

Allergic reaction
developed during

challenge =
POSITIVE

Your child is
allergic to this

food

Continue
avoiding this

food

Get an allergy
action plan and

medication from
the doctor

No allergic
reaction during
the challenge =

NEGATIVE

Your child is
not allergic
to this food

Give this food in
this form to your

child at home 2 to 
3 times per week

Why should you give your
child this food now?

To build and maintain
tolerance which prevents
the child from developing

a severe allergy
Review with your doctor
other related or unrelated 

foods for advice about 
medication, avoidance 

and action plans

Before you go: get
a follow-up date for 

a check-up and a
dietician appointment

Fig. 1. Flowchart to facilitate patient education and ensure appropriate feedback and follow-up.
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reaction does not necessarily correlate with the severity of reactions 
in real-life situations, as challenges are gradual and discontinued 
immediately if a reaction occurs.[17]

Following a negative OFC in which the allergen was administered 
in a form not normally eaten (e.g. peanut flour or powdered egg), it is 
essential to perform an OFC with a meal-sized portion of the food in 
the state in which it is normally ingested (e.g. peanut butter or boiled 
egg). This is done to ensure that the processing of the allergenic food for 
challenge did not alter the allergen and to confirm the negative result.

Patients should be observed for a minimum of 2 hours after a 
negative challenge and for 4 hours following a positive one.

Interpreting the challenge
Patients who tolerate the full dose ‘pass’ the challenge and are advised 
to eat a full portion of the food at least twice a week to maintain 
tolerance. Those who have reactions have ‘failed’ the challenge, 
should avoid the food, and receive education and risk-reduction 
strategies where appropriate. They may be guided by the study nurse, 
clinician or dietician. After the challenge, the patient should be seen 
by a clinician to review other unrelated food, and receive advice about 
avoidance, medication and action plans and dates for follow-up visits 
for medical and dietetic services (Fig. 1). 
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