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the test food is prepared by a third party who is not 
involved in evaluating the patient, and the sequence of 
sessions administering either the placebo or the test 
food is random. This minimises bias, as the patient, 
the patient’s family, and the observer are all unaware 
of when the test food is ingested. The food is masked 
by mixing it in with a masking vehicle such as mashed 
potato, apple sauce, oatmeal, or chocolate pudding, or 
by placing the food in capsules. The blinded session of 
the DBPCFC can be done on 1 day, separated by a 3-hour 
break, though administering the active and placebo 
challenges on separate days is preferred.2 Only after 
both challenges have been completed is the code broken, 
and the results discussed with the patient. If the patient 
passes the blinded challenges, an open feeding with the 
tested food should also be done to definitively determine 
that there is tolerance. During an open feeding following 
the blinded session, the patient is fed an age-appropriate 
serving of food in its natural state, e.g. peanut butter 
sandwich or a cup of milk. While the DBPCFC is currently 
the gold standard test for diagnosing food allergy, it 
is time- and labour-intensive, requires a capacity for 
masking the foods and is therefore largely reserved for 
research studies and select cases in clinical practice.3,4 

In a single-blind placebo-controlled OFC (SBPCFC), the 
patient is unaware of whether or not he or she is served 
the test food or a placebo. SBPCFC may be helpful if the 
patient is suspected of having a psychological response. 
The SBPCFC does leave the possibility of observer bias, 
and any inconsistency in the observer’s attitude could 
lead to bias on the part of the patient. Similar to the 
DBPCFC, an open OFC with the tested food in its natural 
form should be administered after a negative blinded 
challenge.

Open food challenges are typically performed in the 
clinical setting. The open challenge has the benefit 
of being simple to plan and reproduces the natural 
exposure in quantity and method of preparation. Of 
the different OFC methods, it does have the highest 
potential for bias, which may depend on age, personality, 
and type of symptoms.3-6 A negative open OFC will rule 
out a reaction to a food, though a positive OFC where 
the patient manifests only subjective symptoms, such as 
itchy mouth or abdominal pain, may need to be confirmed 
with a blinded challenge.3,4 It is a reasonable first choice 
when the need for OFC is established, as less than one-
third of suspected foods result in a positive challenge, 
and many of these will have objective symptoms.3,7,8

OFC DOSING
In completing an OFC, the general target dose 
recommendations are 8-10 g protein for dry foods, 
16-20 g for meats and 100 ml for wet food (Tables I,II).5 
In our experience, OFCs are usually initiated with 
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allergy tests. When the OFC is carefully prepared 
and conducted under close physician supervision 
by an allergist/immunologist, the benefits of the 
test do outweigh the potential risks, as the result 
often leads to the elimination of unnecessary 
dietary restrictions and improved quality of life 
for our patients.

INTRODUCTION 
Accurate diagnosis of food allergies is necessary both to 
prevent severe, life-threatening allergic reactions, and to 
avoid unnecessary dietary restrictions. The diagnosis of 
IgE-mediated food allergy can be difficult, as available 
testing results in many false-positive test results. The 
most common method of determining whether or not 
someone has a food allergy is to use the clinical history 
in combination with skin-prick testing (SPT) and/or 
immunoassays of serum food specific IgE (sIgE) levels. 
While these tests tend to be sensitive tools in the 
detection of IgE-mediated food allergy, false-positive 
test results to tolerated foods are not uncommon, as 
results can be affected by factors such as age, reagents 
used, or cross-reactivity between proteins found in 
pollens and foods. It is vital that physicians correctly 
identify patients who are not simply sensitised to an 
allergen, but actually clinically reactive to it, and often it 
is an oral food challenge (OFC) that is required to make 
that distinction.

WHAT IS THE OFC?
An OFC is an oral provocation procedure performed 
under physician supervision in a medical setting 
(hospital or outpatient office). During an OFC, a food is 
eaten as per a protocol of gradual feeding until an age-
appropriate serving is reached. The OFC can be an open, 
single-blind, or double-blind placebo-controlled food 
challenge (DBPCFC). The DBPCFC is the most specific 
test for the diagnosis of a food allergy and it minimises 
the potential bias most effectively.1 With the DBPCFC 
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it is due to its nutritional value or abundance of that 
food in a geographical location or ethnic diet. There are 
multiple indications for an OFC (Table IV); the OFC is 
usually performed when the patient’s history does not 
correspond to the SPT or sIgE results, or when the results 
of these tests are positive but lower than the designated 
95% positive predictive value (PPV) or 95% specificity 
for a particular food, although no specific cut-offs exist to 
indicate when one should consider an OFC. Researchers 
have been able to determine 95% PPVs for the likelihood 
of passing or failing an OFC based on a food sIgE level, 
using the ImmunoCAP system (Table V) in children.9-12 

It is important to note that these levels have only been 
established using the ImmunoCAP system and the 
results do not apply to other food sIgE platforms.13 Similar 
diagnostic cut-offs have been established for SPTs 
based on wheal diameters.14,15 These PPVs have been 
established for cow’s milk, egg, and peanut, although 
levels are not as reliable for fish, wheat, soy or tree nuts. 
There are limitations to using the ImmunoCAP reference 
values in determining who should proceed with an OFC. 
Studies have shown international differences in the 

0.1-1% of the total challenge food, although the European 
Academy of Allergy and Clinical Immunology did propose 
lower initial doses for OFCs to the following common 
food allergens: peanut 0.1 mg; milk 0.1 ml; egg 1 mg; cod 
5 mg; wheat 100 mg; soy 1 mg; shrimp 5 mg; and hazelnut
0.1 mg.3 Unless the patient is considered to be at risk for a 
severe reaction to a very small amount of food, such low 
initial doses are probably not necessary. Following the 
initial dose, the challenge food is then given in gradually 
increasing increments every 15 minutes, although longer 
dosing intervals may be necessary for patients reporting 
reactions with delayed onset. A sample OFC for milk is 
included here (Table III). Once the feeding is complete, 
it is then followed by an observation period of about 1 to 
2 hours.

WHEN TO PERFORM THE OFC
There are a number of factors that are considered in 
the decision to perform an OFC, including the patient’s 
medical history, age, past adverse food reactions, SPT 
and serum food allergen-specific IgE results, in addition 
to the importance of the food to the patient, whether 
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6-12 months and those with high-positive SPT and 
food sIgE results. Patients with a high risk of a severe 
reaction were defined as those with a history of a 
severe reaction, those undergoing an OFC to a food 
that is frequently implicated in fatal and near-fatal 
food-induced anaphylaxis such as peanut or tree nuts, 
those with asthma, and those with conditions such as 
cardiovascular disease that may affect the resuscitation 
in case of a severe reaction.

FOOD PREPARATION
For the open OFC, the challenge food can be prepared 
at home by the patient or patient’s family. The person 
preparing the food should be clearly instructed to be 
careful to avoid cross-contamination or contact with 
other foods to which the patient may react during the 
preparation. It is preferable to use single-ingredient 
foods for the OFC when possible. The person preparing 
the food should also be made aware that the form and 
degree of rawness of the food can affect the challenge 
outcome. Heating can change the protein conformation 
of a food and may result in a change in allergenicity.20 This 
is seen with milk and egg, as will be discussed later in this 
review, as well as with a number of fruits and vegetables 
implicated in pollen-food allergy syndrome.21-24

PATIENT PREPARATION
Patients must be properly prepared to undergo the OFC. 
They should be in good health, and in order to properly 
interpret the challenge and minimise the risk of a severe 
reaction, allergic diseases such as asthma, allergic 
rhinitis, and atopic dermatitis should be under optimal 
control. Patients must discontinue medications that may 
interfere with the OFC; this includes but is not limited 
to antihistamines, and duration of avoidance is specific 
to each medication (Table VI).5 Patients should also be 
made aware of the risks and benefits of the OFC, and 
consent should be obtained and documented. Discussion 
of the risks associated with the challenge should include 
the increased risk of recurrence of the allergy if the food is 
not incorporated into the diet, and that regular ingestion 
of the food seems to promote continued tolerance.25,26

cut-off points, which suggest that the cut-offs are likely 
to be institutionally or regionally dependent.16,17 It is 
possible that PPVs established in the USA will not be 
useful in South Africa or Asia. It is also likely that PPVs 
derived from paediatric studies may not be applicable 
to adults with food allergy. Also, these cut-off values do 
help determine the probability of passing a challenge but 
not the severity of a reaction that may occur.18,19

THE OPEN OFC
An important initial step in the OFC is determining the 
site and preparing the area. An OFC should be performed 
in a location where food may be heated and measured. To 
reduce the possibility of allergen cross-contamination, 
disposable plates, cups and utensils are used. The 
challenge area should be cleaned thoroughly in between 
challenges. Decisions regarding the location of the OFC 
should be based on risk assessment and capacity to 
treat anaphylactic reactions. Lower-risk challenges are 
appropriate for the office setting. Higher-risk challenges 
may be performed in the office setting as well, but 
factors should be considered, including the expertise 
of the person performing the challenge, availability 
of materials and support for the treatment of a severe 
reaction, distance from the hospital and response time 
of emergency medical services. Higher-risk challenges 
may need to be performed in the hospital in the inpatient 
or outpatient setting so that emergency treatment is 
immediately available.

The Adverse Reactions to Food Committee of the 
American Academy of Allergy, Asthma & Immunology 
published a standard risk assessment strategy in 2009.5 

They defined patients with a low risk of reaction as 
those with recent accidental ingestion of a small amount 
of the food without clinical symptoms and those with 
favourable SPT and food sIgE results. They also defined 
those who have a low risk of a severe reaction as those 
with no past severe reactions, those being challenged 
with a food that is not usually implicated in severe food-
induced anaphylaxis such as meat or a vegetable, and 
those without asthma. Those with a high risk of a reaction 
included patients with a reaction to the food in the past 
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patient has not taken any medications that could mask 
an allergic reaction, giving a false-negative result.

A thorough physical exam should be performed, including 
baseline vital signs and weight, to enable accurate dosing 
of any medications that may be used to treat the patient 
during the OFC. The doses of the medications that may 
be used should be calculated prior to the start of the OFC, 
and written down in a place they will be visible during the 
procedure (Fig. 1). 

PERFORMING THE OFC
When the patient arrives for the OFC, there are several 
steps that must be performed before beginning. It should 
be confirmed that the patient is not sick and has not 
had any recent symptoms that could be mistaken for 
an allergic reaction during the OFC, such as sneezing, 
coughing, vomiting, or a rash. In patients with asthma, 
an exacerbation would be a reason to delay an OFC, and 
one should ask about the last time the patient used any 
rescue medications. It should also be confirmed that the
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reaction was thought to be greater than 50%, although 
there were no specific cut-offs for SPT size or sIgE that 
precluded challenge. 

Most challenges were performed using doubling doses 
every 15 minutes until an age-appropriate serving size 
was administered. Altogether 701 OFCs were performed 
in 521 different patients who ranged in age from 8 
months to 21.8 years (median 5.67 years). OFCs were 
performed to a wide variety of foods, with the majority 
being peanut, tree nuts, egg, milk, soy, fish, shellfish, 
sesame, and wheat.

Overall, 132 (18.8%) of the challenges elicited a reaction. 
The majority of those reactions were cutaneous (56.8%), 
and only 12 (9.1%) were treated with adrenaline, with 
one that required 2 doses of adrenaline. With a rate 
of only 1.7% of all challenges requiring treatment with 
adrenaline, it was concluded that open OFCs are a safe 
and effective method of establishing tolerance in patients 
with food allergy.

BAKED EGG AND BAKED MILK OFCs
In recent years studies have shown that a majority of 
children with milk and egg allergy can tolerate extensively 
heated milk and egg.23,24 Subjects with transient milk or 
egg allergy produce IgE antibodies primarily directed 
at conformational epitopes (amino acids brought into 
close proximity through protein folding) as opposed 
to sequential epitopes (contiguous amino acids). High 
temperatures break down conformational epitopes of 
milk and egg proteins, thus reducing the allergenicity of 
these foods for many individuals. The introduction of the 
extensively heated milk and egg into the diet not only has 
quality-of-life benefits, but also has therapeutic potential, 
as children incorporating baked milk or egg into their diet 
have been found to be more likely to develop tolerance 
to regular egg or milk than subjects who continued to 
avoid the extensively heated forms of these foods.27,28

These medications should be readily available, in close 
proximity to where the OFC is taking place. While a 
nurse may administer the food, the physician should be 
immediately available to assess and treat the patient.

Before each dose during the OFC, the patient should 
be re-examined, including inspection of the skin, lung 
auscultation, abdominal auscultation, and vital signs. The 
patient should also be questioned for pruritus, laryngeal 
symptoms, abdominal pain, dizziness, and any other new 
complaints.2 The physical exam should be documented 
each time, with the time of the feedings recorded as 
well. The OFC should be discontinued and the patient 
should be treated at the onset of an allergic reaction. 
The patient is usually observed for 2 hours after the full 
serving is ingested, or if the patient has a reaction, for 
2 hours after symptoms have resolved. The observation 
period may need to be longer if the patient has a history 
of delayed symptoms, such as in patients with food 
protein-induced enterocolitis, where symptoms may not 
develop for 3-4 hours. If the patient does react during 
the OFC, he or she should be sent home with an updated 
emergency plan in case of any accidental ingestions at 
home, and arrangements for follow-up in a clinic should 
be discussed. If the OFC is passed, the patient should be 
instructed to ingest the tested food at home daily, or at 
least 2-3 times per week.

THE SAFETY OF IN-OFFICE OFCs 
When considering whether or not to perform an OFC 
in the office setting, safety is, of course, a major 
concern. There are not many data on the results of OFCs 
performed in the office setting. In 2011, Lieberman et 
al. reported the results of all open OFCs performed at 
the Jaffe Food Allergy Institute, our university-based, 
outpatient practice, between August 2008 and May 
2010.8 This was a retrospective chart review that 
included all patients referred by nine different allergists. 
Patients were typically not referred if the likelihood of a 



Current Allergy & Clinical Immunology 2013 August Vol 26 No.3

128

failed baked-milk challenges. The above studies indicate 
that performing OFCs to extensively heated egg or milk 
is safe in children with egg or milk allergy who have not 
had recent reactions to these forms of the foods and 
have lower food sIgE levels, and may be a wise initial step 
when one is considering an OFC to the unheated forms of 
these foods.

TREATING REACTIONS
If a patient does have an allergic reaction to an OFC, 
treatment should be administered promptly by the 
person observing the challenge, according to the 
guidelines for the treatment of anaphylaxis.31 Adrenaline 
is the treatment of choice for anaphylaxis. Intramuscular 
adrenaline has a more rapid absorption and achieves 
a higher plasma adrenaline level than subcutaneous 
adrenaline.32 Oral antihistamines should be used to treat 
mild reactions, but are slower in onset of action than 
adrenaline and have little effect on blood pressure, so 
are considered second-line treatment for anaphylaxis. 
They are useful in the symptomatic treatment of 
urticaria-angio-oedema and pruritus. In addition to 
adrenaline, intravenous fluids should be administered 
for reactions with hypotension and/or recurrent emesis. 
Positioning the patient in a recumbent position with 
elevated lower extremities is also helpful for severe 
hypotension, to increase the venous return to the heart. 
Other medications or treatments that may be required 
and should be available include glucagon for adrenaline-
unresponsive reactors, supplemental oxygen for those 
with hypoxia, β-agonists for patients with bronchospasm 
refractory to adrenaline, and atropine for patients with 
bradycardia. Systemic steroids may be given for severe 
anaphylaxis, asthma, and significant angio-oedema, 
presumably to prevent late-phase responses, though 
there is no clear evidence to support this therapy.
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