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Introduction

Food is frequently suspected to cause 
manifold symptoms. The proof of causal-
ity, however, is frequently very difficult. The 
previous Guidelines of the DGAKI, ÄDA 
and GPA [33] has been updated and revised. 
The new version is designed to contribute to 
the standardization of the diagnosis of im-
munoglobulin E (IgE)-mediated reactions to 
food. It also includes non-IgE-mediated im-
munologic reactions such as, e.g., lympho-
cyte-mediated reactions [55]. Other food-
induced reactions, like for instance enzyme 
defects or non-allergic hypersensitivity (e.g., 
reactions to food additives and natural food 
components like flavoring substances) are 
not included [43, 60].

Diagnosis of food allergy

In the diagnosis of food allergies no 
single verifying parameter exists [32, 44]. A 
multistep procedure that takes into account 
individual factors is advisable. The diagnos-
tic work-up for food allergy does not differ 
considerably from the diagnostic work-up 
for other allergic diseases (Table 1) [6, 9].

The diagnosis of food allergies is always 
based on numerous verifying parameters that 
are only meaningful as a whole.

Patient history is still the first and most 
important piece of the puzzle of diagnosis 
when a food allergy is suspected [7]. Patient 
history can help to establish a connection be-
tween clinical symptoms and the ingestion of 
certain foods and differentiate IgE-mediated 
reactions from non-allergic hypersensitivity 
[47]. If, for example, a patient reports that 
typical immediate-type symptoms repeat-
edly occurred within minutes after the inges-
tion of peanuts (e.g., lip edema, generalized 
urticaria) and a specific IgE against peanut is 
detected, oral challenge testing is not abso-
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lutely necessary [59]. On the other hand, if a 
patient (e.g., with atopic dermatitis) suspects 
that the eczema worsens due to certain foods, 
challenge testing – if possible in the form of 
a double-blind, placebo-controlled oral food 
challenge (DBPCFC) [56] – is strongly rec-
ommended. Earlier evaluations of late-type 
reactions after oral challenge show that pa-
tient history does not have a high diagnostic 
specificity in these cases [8, 36].

Patient history is very important in im-
mediate-type allergies; in delayed allergic 
reactions it is of less significance.

A food and symptom diary, kept for about 
2 – 4 weeks, can provide insight into the food 
eaten by the patient and his/her environment 
and thus allows clinicians to relate symp-
toms to certain foods. In cases of hidden food 
components that do not have to be indicated 
on a label, e.g., commercially produced but 
unpacked food (restaurants, bakeries, butch-
ers), the diary method is only of limited val-
ue.

Food and symptom diaries can add to the 
patient history when a food allergy with de-
layed reactions is suspected.

A current guideline of the GAKI in co-
operation with four other societies exists 
[22] on in-vitro diagnosis of food allergies, 
in particular on the determination of specific 
IgE for routine clinical practice. Particularly 
in food, the informational value strongly de-
pends on the allergen [13, 45, 49]. So-called 
decision points, that predict the probability 
of a positive oral challenge test, can only 
rarely supersede oral challenges. In approxi-
mately 10% of all positive oral challenges in 
infants with atopic dermatitis, neither was 
a skin prick test positive, nor could specific 
IgE be detected in the serum [34]. Skin prick 

testing can be an alternative to the deter-
mination of specific IgE in the serum; skin 
prick tests should be carried out with native 
food rather than with extracts [19, 54]. But 
also a positive skin prick test alone cannot 
predict a positive oral provocation with ab-
solute certainty.

The determination of specific IgE or skin 
prick testing can corroborate allergy diagno-
sis when a food allergy is suspected. The de-
termination of IgG, on the other hand, is not 
at all useful for diagnosis.

Another diagnostic instrument to test for 
food allergies is the atopy patch test (APT; 
a patch test using native food). In several 
studies in infants, a high diagnostic sensi-
tivity and specificity with regard to orally 
provoked eczematous reactions was dem-
onstrated [35, 45, 53]. It is necessary that 
an APT be carried out by well-trained staff, 
as irritant reactions are frequent in children 
with atopic dermatitis. For adults no data on 
APT for suspected food allergies exist. Due 
to the fact that the APT is very time-con-
suming, that no standardized test substances 
are available, that an extremely experienced 
investigator is necessary, and finally that it 
only rarely supersedes oral challenge testing, 
this test cannot be generally recommended 
for routine practice [26].

The atopy patch test with food is a valu-
able diagnostic test; however, due its mani-
fold drawbacks it is not suitable for everyday 
diagnostic practice.

Table 1.  Options for diagnosis of food allergies.

1. Patient history
By physician or nutritionist
2. Diet and symptom diary
3. In-vitro investigation
Specific IgE (plus total IgE)
Specific questions:
Allergen-induced mediator release (histamine, cysteinyl leukotriene, 
eosinophil cationic protein (ECP), urine methyl histamine)
Allergen-induced lymphocyte stimulation
4. In-vivo examination
Skin testing (skin prick test, atopy patch test)
Diagnostic elimination diets (specific elimination/oligoallergenic diet)
Controlled oral challenges (open or double-blind)

Abbreviations

AAF Amino acid formula nutrition
ACE Angiotensin converting enzyme
ÄDA Ärzteverband Deutscher Allergolo-

gen
APT Atopy patch test
ASS Acetyl salicylic acid
DBPCFC Double-blind placebo-controlled 

food challenge
DGAKI Deutsche Gesellschaft für 

Allergologie und klinische 
Immunologie

ECP Eosinophil cationic protein
EHF Extensively hydrolyzed formula
FEV1 Forced expiratory volume in the 

first second
GPA Gesellschaft für Pädiatrische 

Allergologie und Umweltmedizin
IgE Immunoglobulin E
OAS Oral allergy syndrome
SCORAD Score of atopic dermatitis
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The “gold standard” for food allergy 
diagnosis is still the double-blind, placebo-
controlled oral food challenge (DBPCFC) 
[2, 3, 7, 27]. This procedure allows clinicians 
to confirm the clinical relevance of existing 
sensitizations or supposedly observed symp-
toms – independently of subjective factors. 
The realization of oral challenge testing un-
der the current conditions of diagnosis-relat-
ed groups (DRG; i.e., inpatient reimburse-
ment of costs according to diagnosis and not 
according to bed occupancy) is perhaps only 
possible to a limited extent. For the proce-
dures of oral challenge testing in the context 
of pollen-associated food allergies please re-
fer to the guidelines by Henzgen et al. [20].

The “gold standard” for food allergy 
diagnosis is the double-blind, placebo-con-
trolled oral food challenge (DBPCFC).

In patients with anaphylactic reactions 
that are clearly attributable to certain foods, 
usually no challenge testing is carried out [4, 
25]. It could, however, be useful to roughly 
determine the allergen amount necessary to 
trigger a reaction or to investigate the impact 
of augmentation factors. Current investiga-
tion shows that the determination of recom-
binant single allergens allows a better evalu-
ation of the risk of severe reactions (e.g., 

Ara h 2 for peanut or Cor a 9 for hazelnut). 
Likewise, pollen-associated food allergies in 
terms of oral allergy syndrome (OAS) [39] 
can mostly be diagnosed based on the clini-
cal features and the corresponding patterns 
of sensitization and usually do not necessi-
tate oral challenge. On the other hand, if they 
cause delayed or chronic symptoms (eczema 
exacerbation or occurrence of gastrointesti-
nal symptoms), oral challenging is useful.

Life-threatening, clearly attributable ana-
phylactic reactions are usually a contraindi-
cation for oral challenge testing.

Figure 1.  Flow chart for diagnostic work-up when a food allergy is suspected.

Table 2.  Example of an oligoallergenic basic 
diet after infancy*.

Wheat: rice
Meat: lamb, turkey
Vegetables: cauliflower, broccoli, cucumber
Fat: Refined plant oil, mild-free margarine
Beverages: mineral water, black tea
Spices: salt, sugar

*The composition of the diet should be based 
on the individual diagnostic work-up and the pa-
tient’s needs.
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Procedure when a food allergy 
is suspected

When a food allergy is suspected mainly 
due to a corresponding patient history, in-vi-
vo (e.g., skin tests) and/or in-vitro examina-
tions (e.g., specific serum IgE) should follow 
(Figure 1) [30, 31]. When the relationship is 
unclear or when the symptoms are delayed, 
a food and symptom diary can support diag-
nosis as long as no life-threatening reactions 
occur. If the patient experienced life-threat-
ening reactions, hospitalization is required 
for further diagnostic work-up.

If the symptoms cannot be attributed to 
the intake of certain foods (e.g., in cases of 
severe atopic dermatitis with multiple sensi-
tization), an oligoallergenic basic diet should 
be kept. In babies, it consists of an extensive-

ly hydrolyzed cow’s milk formula or an ami-
no acid formula, and in older babies it should 
be supplemented with 1 – 2 tolerated foods 
from every food group (example in Table 2). 
In advance, the tolerability of the used foods 
should be confirmed by adequate diagnostic 
work-up (medical history; IgE; skin prick 
test, if necessary and possible).

In older infants and adults an oligoaller-
genic diet is mostly not necessary, but if it is 
used, it also consists of individually tolerated 
foods that only rarely cause allergic reac-
tions. Orientation can be provided by basic 
nutritional requirements, patient history, spe-
cific IgE antibodies, and skin prick testing. 
Extremely strict diets should be avoided be-
cause when kept for a longer period of time 
they can lead to qualitative and quantitative 
malnutrition.

If the clinical picture (e.g., the eczema) 
does not improve under an oligoallergenic 
diet, a food allergy is unlikely to be the rea-
son for the symptoms. In this case, challenge 
tests are usually not necessary, and dietary 
restrictions are not required. If symptom im-
provement is observed, oral challenge tests 
need to follow.

If a specific food is suspected, an elimi-
nation diet is carried out (usually for at least 
7 days); the foods in question (e.g., milk, 
eggs)  are completely avoided. This elimina-
tion diet can be started at home. Subsequent-
ly, oral challenge tests are carried out by a 
health-care professional with allergy train-
ing. The best method is a DBPCFC.

Open oral challenges are of significance 
if their results are negative (Figure 2). On the 
other hand, open challenge tests are limited 
by psychological factors, lack of objectiv-
ization, and when late-type reactions are to 
be expected. Prior to extensive dietary mea-
sures, particularly when it comes to cow’s 
milk-free nutrition in babies and infants as 
well as in atopic dermatitis, oral challenges 
should always be carried out as double-blind 
and placebo-controlled tests.

If the oral challenge test is positive, the 
food in question is eliminated from the diet 
and its nutrients are replaced. If the test result 
is negative and if a false negative reaction 
can be excluded, specific dietary restrictions 
are not necessary. Reasons for false positive 
reactions can for instance be subjective re-
actions to food. False negative reactions can 

Figure 2.  Differential indication for open vs. dou-
ble-blind challenge.

Table 3.  Example for the sequence of foods for 
challenging or re-introduction after oligoallergen-
ic basic diet*.

1. Cow’s milk (if necessary, soy milk)
2. Hen’s egg
3. Pure wheat products
4. Further types of vegetables (e.g., parsnip, 
pumpkin) and potatoes
5. Further types of fruits (e.g., apple, pear, 
banana)
6. Further sorts of wheat (e.g., oats) and if 
necessary soy flour
7. Further types of meat (e.g., beef)
8. Miscellaneous: spices, herbs, celery, tree 
nuts, peanuts

*Must be adjusted for each patient.
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occur due to the absence of “everyday condi-
tions”.

The sequence of challenging foods is 
based on
–– allergologic findings,
–– individual food patterns and
–– nutritional requirements.

This is valid for the sequence of oral 
challenge tests (preferably DBPCFC) after 
an elimination diet as well as for the fol-
lowing sequence: 1. oligoallergenic diet; 2. 
challenge with certain important foods (also 
as DBPCFC); 3. re-introduction of further 
foods. Possible guidelines for the sequence 
of challenge and re-introduction of foods af-
ter the oligoallergenic diet are listed in Table 
3 but should be based on the individual clini-
cal picture of each patient.

Practical information about the 
DBPCFC procedure

Oral challenge tests should be standard-
ized as far as possible in order to avoid 
pitfalls [l, 29]. In the following section we 

would like to address some aspects of the 
procedure. Oral challenges should be carried 
out in a symptom-poor interval. If a stable 
situation cannot be reached by avoidance 
alone, for example in cases of atopic derma-
titis, the local therapy needs to be intensified 
before the start of the challenge testing and 
continued consistently. The most important 
point that has to be considered when a DB-
PCFC is carried out (particularly in atopic 
dermatitis) is that all concomitant therapies 
(including diet) and circumstances should be 
changed as little as possible. Only a continu-
ously stable situation can be a basis for the 
correct evaluation of the clinical reaction. If 
external steroids are unavoidable, the once-
daily administration of a weak steroid (Class 
1 or 2) is possible. Clinically relevant reac-
tions are not prevented by this, but the natu-
ral variations of the eczema can be balanced. 
Systemic antihistamines should be discontin-
ued at least 72 hours before the initiation of 
challenge testing. Systemic therapies, light 
therapy, and specific immunotherapy during 
the dose-increase period need to be excluded 
(4 weeks).

Oral challenge testing should be carried 
out in a symptom-poor, stable phase of the 
disease or when no symptoms are present at 
all.

Food that is to be tested in a double-
blind and placebo-controlled way should be 
administered in liquid form (e.g., as an ex-
tensively hydrolyzed protein formulation, as 
an amino acid formula, or mixed with locust 
bean gum/rice). With this form of testing, 
foods that are either liquid (e.g., fresh pas-
teurized cow’s milk or soy milk) or can be 
dissolved as a powder in liquid (e.g., wheat 
protein or lyophilized food) can be tested. 
Solid foods can be mixed (e.g., in puréed 
form) into a purée or, if this is not possible, 
have to be tested openly. Also, in food that 
has a strong taste of its own, open challeng-
ing can usually not be avoided.

It has to be taken into account that in the 
context of pollen-associated food allergies 
the allergenic activity of challenge meals can 
diminish quickly, and thus the meal has to be 
eaten as soon as possible after preparation. 
This applies particularly to challenge meals 
with freshly prepared fruits and vegetables.

The administration of foods in capsules 
has not proven to be successful because

Table 4.  Examples for an adequate procedure for oral challenging.

1.	 Strictly avoid suspected foods for 5 – 7 days (elimination diet) or 7 – 14 
days (oligoallergenic diet) before and during challenge testing (counsel-
ing by nutritionist recommended)

2.	 Discontinue systemic glucocorticoids and antihistamines at least 72 
hours in advance

3.	 Reduce topic therapies (e.g., glucocorticoids) and phototherapies to a 
minimum and maintain this 

4.	 In cases of anaphylaxis in patient history, avoidance of beta-blockers 
and angiotensin converting enzyme (ACE) inhibitors

5.	 Make sure that blinding is guaranteed (e.g., by a nutritionist)
6.	 Use native or lyophilized foods
7.	 Offer food in liquid medium, if possible
8.	 Ratio of placebo : active episodes (at least) 1 : 2
9.	 Always administer the same volumes of active and placebo
10.	Foods should be ingested in fasted condition or after only a small snack
11.	 Increase dose every (15 –) 30 (– 60) minutes (until maximum dose is 

reached or clinical reaction occurs)
12.	The total dose should approximately correspond to an age-adjusted 

serving (e.g., 1 egg, 150 ml of milk)
13.	The observation period should be 24 hours when early-type reactions 

are to be expected and at least 48 hours when late-type reactions are 
possible (i.e., always in case of atopic dermatitis)

14.	 In cases of atopic dermatitis, it might be necessary to carry out the 
challenge with the same food for several days

15.	Challenges should only be carried out by individuals trained in allergic 
emergency treatment; emergency set must always be ready

16.	Make sure that the clinical evaluation (monitoring) is always made by 
the same person (e.g., SCORAD, FEV1)
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–– only small amounts of the food can be 
filled in the capsules,

–– oral symptoms as a possible first clinical 
sign do not occur with capsules and

–– this method of testing is not suitable for 
infants.

At least if severe reactions (airway and/
or circulatory symptoms) are possible, oral 
challenges should be carried out while an in-
travenous access is present. Table 4 presents 
the most important practical information for 
the DBPCFC procedure.

Because in highly sensitized patients se-
vere symptoms and even lethal reactions can 
occur [10, 51], oral challenges have to be car-
ried out in the form of titration, particularly if 
early reactions need to be expected. In Table 
5 we present a proposal based on cow’s milk 
as an example. In challenges with, e.g., hen’s 
egg, the highest step of titration (100 ml; cor-
responding to 200 ml total solution) is omit-
ted or replaced by the basic solution in order 

to warrant a constant maximum amount. The 
dosages for frequent foods are listed in Table 
6, for peanut they are listed in Table 7.

A practical problem is the masking 
(blinding) of foods in terms of taste, color, 
and consistency. In infants, the use of an 
extensively hydrolyzed protein preparation 
or an amino acid formula is advantageous 
because the remaining allergenicity is insig-
nificant and the bitter taste disguises many 
(but not all) other tastes. A disadvantage is 
the – understandably – poor acceptance by 
children and adults. For these age groups, a 
milk protein-free mixture on the basis of rice 
and locust bean gum can be used alternative-
ly. Recipes for the blinding of food allergens 
for DBPCFC are published in Werfel and 
Reese [57]. It needs to be taken into account 
that the technique of blinding can influence 
the allergenic properties of a food (e.g., by a 
very high fat content or by resulting insolu-
ble compounds) so that false negative results 
might occur.

Table 5.  Suggestion for a titrated DBPCFC.
Basic solution (liquid medium) = for example 100 ml EHF or AAF
Placebo = 100% basic solution
Active = 1 + 1 mixture of basic solution plus allergen in basic solution
0.1 ml + 0.1 ml = 0.2 ml For example
1,0 ml + 1.0 ml = 2.0 ml in syringe
3,0 ml + 3.0 ml = 6.0 ml
10,0 ml + 10.0 ml = 20.0 ml For example
30,0 ml + 30.0 ml = 60.0 ml in bottle,
100,0 ml + 100.0 ml = 200.0 ml mug, cup

Table 6.  Volumes and absolute amounts of protein in titrated oral challenge.

Level of titration 1 2 3 4 5 6 7 Total
Milk Volume milk (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4

Volume BS (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4
Total volume (ml) 0.2 0.6 2.0 6.0 20.0 60.0 200.0 288.8
Protein (g) 0.003 0.01 0.033 0.1 0.33 1.0 3.3 4.8

Hen’s egg Volume egg (ml) 0.04 0.11 0.38 1.14 3.8 11.4 39.0 54.9
Volume BS (ml) 0.16 0.49 1.62 4.86 16.2 48.6 162.0 233.9
Total volume (ml) 0.2 0.6 2.0 6.0 20.0 60.0 200.0 288.8
Protein (g) 0.005 0.014 0.05 0.14 0.46 1.4 4.6 6.2

Wheat Volume wheat (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4
Volume BS (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4
Total volume (ml) 0.2 0.6 2.0 6.0 20.0 60.0 200.0 288.8
Protein (g) 0.003 0.008 0.028 0.083 0.28 0.83 2.8 4.0

Soy Volume egg (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4
Volume BS (ml) 0.1 0.3 1.0 3.0 10.0 30.0 100.0 144.4
Total volume (ml) 0.2 0.6 2.0 6.0 20.0 60.0 200.0 288.8
Protein (g) 0.004 0.011 0.04 0.11 0.36 1.1 3.6 5.2

*BS = basic solution.

Table 7.  Suggestion for a titrated DBPCFC.

Level of titration Peanut (g) Protein (g)
1 0.012 0.003
2 0.04 0.01
3 0.12 0.03
4 0.4 0.1
5 1.2 0.3
6 3 0.75
7 8 2.0
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The test of the challenge mixture can 
be improved either by sweetening with, for 
example, pear syrup or by adding a flavor-
ing substance, which additionally reduces 
the food’s own taste. The foods added to the 
challenge need to be checked for tolerabil-
ity. Finally, cooling of the food can reduce 
its typical taste further. The color of the ad-
ministered test solution can be changed or 
adjusted by carrot or currant juice or cocoa 
(if possible from an allergologic point of 
view). If it is not possible to mask the color, 
the food has to be given in a disguising way 
(e.g., using a syringe covered with aluminum 
foil, non-transparent bottle or the like). To 

adjust the consistency, either wheat protein, 
corn or rice gruel can be used, depending on 
the patient’s tolerability.

When oral challenge testing is carried out 
in breastfed babies, the mother should also 
adhere to a corresponding elimination diet 
(e.g., milk- and/or egg-free) during the test 
period, as in rare cases allergens eaten by the 
mother can cause symptoms in the child [47] 
that could falsify the test results.

The ratio of placebo challenge : allergen 
challenge should ideally be 1 : 1 (at least). 
Due to practical reasons (e.g., shorter time, 
compliance of the families), frequently a 
ratio of 1 : 2 is also possible. For instance, 
placebo, egg, and milk can be given in a ran-
domized sequence as a first block (Figure 3). 
As the titrated challenge on Day 1 can rapid-
ly induce oral tolerance, the cumulative total 
dose should be administered again on Day 2 
if the result of the first day was negative.

In daily practice, a placebo challenge : al-
lergen challenge ratio of 1 : 1 or 1 : 2 should 
be aimed for.

In the rare case of a delayed clinical re-
action occuring at the patient’s home after 
an open oral test had initially been nega-
tive, this challenge has to be repeated under 
double-blind, placebo-controlled conditions 
[11]. Furthermore, in patients with atopic 
dermatitis and a negative challenge test, the 
same food has to be given repeatedly under 
observation of the clinical symptoms for sev-
eral days and using higher doses in order to 
avoid false negative challenge test results. 
Augmentation factors that possibly played a 
role in the reported reaction can also cause a 
negative test result under standardized con-
ditions.

The clinical evaluation is carried out by 
a physician who should not be changed for 
at least one block. An early-type reaction is 
defined as a clinical reaction occurring with-
in the first 2 hours after application of the 
food in question; later reactions are called 
late-type reactions. A provocation should be 
evaluated as positive if the symptoms fulfil 
one or more of the following criteria [28]:
–– objective (visible and measurable),
–– severe or reproducible,
–– persisting.

In atopic eczema, aggravation can be 
objectified using a severity score and an ag-

Figure 3.  Procedure of titrated oral challenge pre-
sented in blocks. If challenge is positive on Day 1 
and no medication was administered, the next part 
can be started the next day.

Figure 4.  Practical procedures during oral chal-
lenge testing.
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gravation of at least 10 – 15 points on the 
Scoring Atopic Dermatitis (SCORAD) scale 
should be reached. Figure 4 illustrates how to 
proceed in cases of unclear reactions. Table 
8 shows the procedures after “de-blinding”. 
For ethical reasons, the challenge is not car-
ried out until the maximum level of symp-
toms is reached, but only until symptoms 
occur that allow for a clear classification as 
positive or negative.

A major aspect of oral challenge test-
ing is the documentation of the test results 
on an adequate documentation form that has 
to consider the type of food, the amount ad-
ministered, and all clinical reactions. The 
physician evaluating the clinical reaction 
should write down a clear yes or no every 24 
hours. The total evaluation of the challenges 
is carried out at the end of testing. Subjec-
tive symptoms have to be re-challenged. The 
code of the sequence of allergen or placebo 
challenge should be “de-blinded” after a 
block of 3 phases of (24 or) 48 hours each. 
The results are discussed with the patients or 
their parents after each block. On this occa-
sion a second block can be scheduled. Fortu-
nately, most patients do not suffer from more 
than 1 – 3 clinically relevant food allergies 
[14, 36, 40].

The clinical evaluation of a challenge test 
is carried out by the same person and should 
result in an unambiguous statement (yes or 
no).

A positive challenge test is the proof of 
a food intolerance and has to be interpreted 
with regard to a specific sensitization or the 
clinical symptoms. When only gastrointes-
tinal symptoms are present, the following 
differential diagnoses should be considered: 
lactose malabsorption or intolerance when 
challenge with cow’s milk was positive; 
fructose malabsorption when challenge with 
fruits was positive; celiac disease when chal-
lenge with cereal products was positive.

A positive reaction to placebo impedes 
the correct interpretation of a positive chal-

lenge with the test substance [4] if the place-
bo mixture was really tested for tolerability 
before: in this case, the previous tests have 
to be repeated, and placebo challenges have 
to be carried out more intensively.  If the test 
result is negative, it has to be taken into ac-
count that augmentation factors could play 
a role: physical stress, hormonal and mental 
factors, intercurrent infections, drug use or 
alcohol. In addition, it is also possible that 
only the combination of several foods or 
of food and drugs (e.g., acetylsalicylic acid 
(ASS)) or additives causes the symptoms.

In patients with exercise-induced aller-
gic reactions to food, an age-adapted physi-
cal exercise (e.g., on the treadmill) has to be 
carried out about 45 – 60 minutes after oral 
challenging [24]. An example for challenge 
testing with consideration of augmentation 
factors is presented in Figure 5.

If sufficient experience is present and if 
the indication allows for it, oral challenge 
testing can also be carried out on an outpa-
tient basis. Indications for an inpatient diag-
nostic work-up are listed in Table 9. When 
carried out on an outpatient basis, oral chal-
lenge tests can be performed to stepwise 
re-introduce individual foods after a corre-
sponding elimination or oligoallergenic ba-
sic diet. This can, for example, be carried out 
in the sequence presented in Table 3. Every 4 
– 7 days a food is re-introduced and then kept 
in the diet. In this case, many challenges can 
only be carried out as open, non-placebo-

Table 8.  Procedure after blinding.

Active Placebo Procedure
+ – Elimination diet
+ + Repeat test
– – No diet
– + No diet

Figure 5.  Exemplary diagram for food challenge 
under augmentation factors. The conditions for 
challenging must be adjusted to each patient as 
well as to their age and activities.
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controlled tests. If uncertainties arise from 
outpatient testing or patient history, the pa-
tient should be hospitalized for DBPCFC.

Special caution is necessary after longer 
phases of allergen avoidance (i.e., long inter-
val between last administration of the food 
and re-challenge) [18]. Late-type reactions to 
foods can occur in isolation or be linked to 
previous immediate-type reactions [48, 50]. 
The evaluation of challenge tests in children 
suggests that approximately 25% of all clini-
cal reactions occur only after 2 hours or later 
[36].

Patients who are sensitized against birch 
pollen can respond with isolated eczema ag-
gravation to oral challenge with cross-reac-
tive food allergens [8, 41]. This suggests that 
the issue of oral inducibility of atopic derma-
titis has so far been underestimated.

Monitoring of the challenge 
tests

Due to the above described difficulties in 
evaluationg an oral food challenge purely on 
a clinical basis, all subjective and objective 
symptoms should be recorded. According 
to the individual patient history it is recom-
mended to
–– control heart rate and blood pressure, if 

the patient experienced anaphylaxis;
–– monitor the challenge tests by controlling 

the peak flow (better: with an extensive 
examination of lung function) in patients 
who possibly react with obstructive air-
way symptoms;

–– use rhinomanometry in patients with rhi-
nitic symptoms;

–– examine mouth and pharynx in patients 
with oral allergy syndrome;

–– use standardized severity scores for eval-
uation of the course (e.g., Scoring Atopic 
Dermatitis (SCORAD) index) in patients 
with atopic dermatitis [16].

In oral food challenge testing all collect-
able subjective and objective symptom data 
should be assessed.

For scientific purposes, it is possible to 
objectify clinical reactions by measuring 
cell-specific inflammation mediators from 
biologic liquids. This concerns the determi-
nation of the eosinophil count in the periph-
eral blood as well as the measurement of the 
serum concentration of eosinophil cationic 
protein (ECP) [31, 52], the measurement of 
1-methyl histamine in the urine and the se-
rum tryptase concentration [5] or an increase 
of the basophil activation before and after 
challenging [58]. However, the determina-
tion of these parameters is not routinely 
necessary as it does not provide individual 
predictability.

The determination of ex-vivo parameters 
for the monitoring of food challenges is not 
necessary in daily practice.

Conclusions

Even with sophisticated procedures like 
a well standardized oral challenge test it is 
not always possible to find out the exact 
trigger(s) of a food allergy. This is due to the 
still insufficient possibilities to evaluate the 
symptoms objectively (particularly in late-
type reactions) as well as the fact that several 
factors (various allergens, physical or mental 
stress, etc.) can interact to cause the allergic 
reaction.

In some patients, the effort when carry-
ing out a DBPCFC is relatively high (even 
hospitalization for several weeks might be 
necessary), but in many cases it is absolutely 
justified and even inevitable in order to avoid 
food causing clinical reactions, but also to 
keep the patients from unsecured or even 
useless diets that (modified from Przybilla)
–– impair patients without achieving any 

benefit,
–– can lead to significant deficiencies,
–– discharge therapists from any responsi-

bility and
–– inhibit useful therapies.

In many cases, the effort undertaken  for 
food challenges is justified and necessary to 
make a clear diagnosis or to avoid unsecured 
diets.

Table 9.  Indications for hospitalization for oral challenge testing.

–– Threatening reactions in patient history (if not clearly attributable to a 
certain food)
–– Unclear reactions in patient history (e.g., unclear diagnosis) and to basic 
food
–– Reported symptoms outside outpatient observation period
–– In babies and infants: Marked sensitization without previous contact to the 
food in question
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Several case reports have been published 
on the topic of considerable side effects due 
to strict unbalanced diets [12, 15, 17]. In 
children, dietary recommendations, even if 
they are based on solid challenge testing, are 
only valid for 12 – 18 months because many 
early-childhood allergies have a good prog-
nosis. After this period, re-examination of 
the specific IgE and periodical oral challenge 
tests are necessary to re-evaluate the current 
clinical situation until tolerance is reached. 
For adults, longer intervals may be more use-
ful. This is also true for foods with a worse 
prognosis, like tree nuts or peanuts. Dietary 
recommendations made by a physician can 
only be realized with the help of a nutrition-
ist with allergy training. This topic is also ad-
dressed in the guidelines on therapeutic op-
tions in IgE-mediated food allergy [23].

Long-term diets should only be realized 
after extensive counseling by a nutritionist 
with allergy training.

Finally, all patients with a proven severe 
food allergy should be provided with an 
emergency set, adequately trained, and reg-
istered in the anaphylaxis registry.

Procedure of guideline 
development

Update of earlier guidelines; expert 
group; update of AWMF-Nr. 061/010; next 
revision planned in July 2015; ICD-10 num-
bers affected: T 78.0, T 78.1, T 78.4, L 20.9.
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