
Original articles

18 

IMAJ • VOL 14 • JANUARY 2012

Background: The diagnostic gold standard for food allergy 
is an oral food challenge (OFC) with the suspected food. 
Usually, an OFC is stopped at the onset of mild objective 
symptoms for fear of severe reactions, but there is no 
consensus on this issue.
Objectives: To investigate the effectiveness and side effects 
of a new model of oral milk challenge in order to increase 
the diagnostic accuracy of cow’s milk protein allergy and 
reduce the number of useless elimination diets. This model is 
characterized by a conservative diagnostic protocol and “step-
up cow’s milk dosing.” The secondary aim was to investigate 
possible factors influencing severe reactions. 
Methods: Sixty-six children (median age 1 year, range 1–18) 
with suspected immunoglobulin E (IgE)-mediated cow’s 
milk allergy performed a conservative OFC, i.e., the OFC was 
continued even in the presence of subjective, even repeated, 
or mild local or multiple organ objective symptoms. If the first 
objective reaction occurred when the quantity of milk was > 
10 ml, the investigator would decide whether to continue the 
OFC or prescribe a gradual increase in milk feeding at home.
results: Symptoms developed during the OFC in 42.4% of 
the children. Local, generalized and severe generalized 
reactions developed in 11 (16.7%), 11 (16.7%) and 6 (9.1%) 
children, respectively. Only 14/28 (50%) who developed 
objective symptoms during the OFC were considered to 
be affected by cow’s milk allergy. In the remaining 14 both 
subjective and objective symptoms developed and the OFC 
was continued without further symptoms. Epinephrine was 
administered to 6 of the 28 children (21.4%) who developed 
objective symptoms. All but one had subjective symptoms 
following the early doses of milk, whereas all children 
who later tolerated milk had their first subjective or mild 
symptoms following doses ≥ 10 ml.
conclusions: This new model of OFC criteria led to frequent 
severe allergic reactions; hence its use in daily practice 
seems inadvisable. However, our study provides evidence 
that a severe allergic reaction does not invariably occur if 
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aBstract:

t he diagnostic gold standard for food allergy is an oral 
food challenge with the suspected food. The European 

Academy of Allergology and Clinical Immunology [1] and 
other European societies of allergology [2,3] have presented 
position papers on this procedure but do not detail the signs 
and symptoms of a positive OFC. Furthermore, they do not 
distinguish between an OFC performed to establish a diagnosis 
of food allergy and an OFC to assess tolerance when a patient 
is suspected to have outgrown his or her clinical allergy.

Usually, an OFC is stopped at the onset of mild objective symp-
toms for fear of severe reactions. It was recently suggested that 
an OFC can be stopped and considered positive at the onset of 
clear, objective and/or repetitive allergic symptoms [4]. However, 
there is no consensus on this issue and some authors have used a 
more conservative criterion, such as the development of at least 
two objective signs of an allergic reaction [5,6]. Moreover, it is 
not known if a severe allergic reaction invariably occurs if an 
offending food continues to be administered after the onset of 
symptoms or, conversely, if it can induce tolerance in children. 

Tolerance seems to develop gradually; some children seem 
to tolerate a small amount of milk, although larger doses still 
cause symptoms. Furthermore, it is not known whether toler-
ance is delayed if the intake of milk is increased while tolerance 

OFC = oral food challenge

the offending food continues to be admin- 
istered after the onset of symptoms. If mild  
symptoms appear at doses > 10 ml, contin- 
ued milk administration, on the same day or 
in subsequent days, seems to facilitate the 
development of tolerance and may reduce 
the number of useless elimination diets. 
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is developing [7]. In this context, it has been reported that a 
low dose OFC in which increasing doses of milk (up to 30 ml) 
were administered, followed later at home with increased milk 
intake taken slowly, allowed the introduction of milk in the 
diet of children during the development of tolerance [8]. 

The aim of the present study was to investigate the effec-
tiveness and side effects of a new model of oral milk chal-
lenge characterized by a conservative diagnostic protocol in 
order to decrease the number of incorrect diagnoses of milk 
allergy, and further up-dosing of cow’s milk facilitating the 
reintroduction of milk in the diet and reducing the number 
of useless elimination diets. The possible factors influencing 
severe reactions were also investigated. 

Patients and MetHOds 

A prospective study was carried out in 66 children (median age 
1 year, range 1–18) consecutively attending two pediatric allergy 
clinics for immunoglobulin E-mediated suspected cow’s milk 
allergy. Children were referred to the clinics because they had 
had a diagnosis of cow’s milk allergy: in six children because 
of a preceding positive OFC and the others on the basis of a 
positive skin-prick test and a clinical history suggestive of cows’ 
milk allergy. They were on a milk-free diet for almost 12 months. 
All children were submitted to a conservative OFC; that is, the 
OFC was continued even in the presence of subjective, repeated 
or severe symptoms, or in the presence of mild local or multiple 
organ objective symptoms (such as mild rhinitis and/or wheals). 
If the child had a mild reaction to a dose, the next dose was deter-
mined at the discretion of the investigator. The options were to 
increase the dose, to extend the time between doses, or to repeat 
the current dose. If the first objective reaction occurred to a dose 
exceeding 10 ml of milk, the investigator could decide whether 
to continue the OFC or continue cow’s milk administration at 
slowly increasing doses during the subsequent days at home. 

An OFC was considered positive if objective symptoms (local 
or multiple organ) were persistent or consistently worsened with 
subsequent doses of milk and/or when an immediate reaction 
involved at least two of the following target organs: skin (gen-
eralized pruritus, flushing, urticaria, angioedema), gastrointes-
tinal tract (repetitive vomiting), respiratory tract (rhinorrhoea, 
marked congestion, sensation of throat pruritus or tightness), 
cardiovascular (tachycardia = increase > 15 beats/min), or 
neurological system (change in activity level plus anxiety). This 
definition corresponds to grade 3 according to Sampson’s crite-
ria for food anaphylaxis [9]. Informed consent for the OFC was 
obtained from the parents or guardians of the infants. 

The reactions to the OFC were treated depending on the 
type and severity of the reaction. Epinephrine, 0.01 mg/kg 
(maximum 0.3 mg) per dose, was administered intramuscularly 
every 15 to 30 minutes as needed to reverse symptoms. Patients 
were observed for at least 4 hours after an allergic reaction. 

Oral fOOd cHallenges

Open controlled challenge tests were performed in the allergy 
clinics. Each patient remained under observance for at least 
2 hours after intake of the last milk dose before returning 
home. An open challenge was carried out with fresh cow’s 
milk (or formula for infants under the age of 12 months). 
First, a drop of formula was put on the tongue, then increas-
ing doses of formula (0.1 ml, 0.3 ml, 1 ml, 3 ml, 10 ml, 30 ml, 
100 ml) were given at 20 minute intervals or until a reaction 
appeared. All reactions were scored with regard to type, time 
of onset, and severity. The amount of milk responsible for the 
development of symptoms was also recorded. 

sYsteMs and severitY categOries

Objective symptoms observed during the failed challenges 
were categorized into four systems: skin, gastrointestinal, 
respiratory tract, cardiovascular. The skin category included 
rash, erythema, pruritus, worsening eczema, angioedema, 
or swelling of the eyes or face. Gastrointestinal symptoms 
consisted of palatal erythema or hives, vomiting, or diarrhea. 
Respiratory symptoms included rhinorrhea, nasal conges-
tion, nasal pruritus, sneezing, cough, wheeze, shortness of 
breath, stridor or hoarseness. Cardiovascular symptoms con-
sisted of hypotension, light-headedness, syncope or collapse. 
Subjective symptoms comprised nausea, itching of the palate, 
tongue or lips, throat pain, and abdominal cramp or pain. 

The severity of symptoms was categorized as follows: a) local 
reactions – any objective symptoms affecting only one system; b) 
generalized reactions – reactions affecting two or more systems, 
namely, skin, gastrointestinal and upper respiratory symptoms; 
c) severe generalized reactions – reactions affecting two or more 
systems, including cardiovascular or lower respiratory tract 
involvement. 

Skin-prick tests were performed by trained physicians 
on the volar aspect of the forearm with cow’s milk extract, 
α-lactalbumin, casein, β-lactoglobulin (Lofarma™, Milan, 
Italy); the prick-by-prick was performed with pasteurized milk. 
The positive control was carried out with a histamine standard 
(1 mg/ml) and a negative control with a glycerosaline solu-
tion. A wheal ≥ 3 mm of the mean wheal diameter tested 15 
minutes after the application of the allergen extracts, and after 
subtraction of each patient’s reaction to the negative control, 
was required for positivity. The results were expressed as the 
mean wheal diameter in millimeters. 

statistical analYsis 

The Kruskall-Wallis test was used to compare age and SPT 
wheal diameter for milk proteins and milk (PbP) between 
children who tolerated milk, those who developed allergic 
reactions, and those who developed anaphylaxis. P value of 

PbP = prick-by-prick
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Positive OFC: OFC was considered positive in 14 children 
(21.2%); thus, only 14/28 (50%) who developed objective 
symptoms during the OFC were considered to be affected by 
cow’s milk allergy. OFC was considered positive in eight chil-
dren because of persistent or worsening objective symptoms 
with subsequent milk doses, and for the onset of cardiovas-
cular or severe respiratory symptoms in six. 

Negative and inconclusive OFC: OFC was considered 
negative in 51 (77.3%), and inconclusive in 1 (1.5%) due to 
refusal to drink milk. Among the 51 children 38 performed 
the OFC without any objective symptoms. The remaining 13 
children (25.4%) developed both subjective and mild objective 
symptoms (in 7 cases with local and in 6 with multiple organ 
targets); however, the OFC was continued. In four children 
(cases 8, 9, 10, 12) the administration of milk was continued 
on the same day. Two of these four children (cases 8 and 9) 
consumed milk until the cumulative dose of 95 and 125 ml, 
respectively, without side effects. The third child (case 10) 
developed abdominal pain and itching on the nose following 
the 10 ml dose. She repeated the same dose without further 
problem. With the 50 ml dose she felt nausea and a spot of 
urticaria appeared on the trunk. The fourth child (case 12) 
retched and refused food at the 10 ml dose. The same dose 
was repeated with no side effects, but he developed facial urti-
caria soon after consuming the 30 ml dose. In the remaining 
nine children, seven developed objective symptoms and milk 
administration was stopped during OFC at the cumulative 
amount of 61.4 ml (range 10–144 ml). The last two children 
(cases 4 and 5) developed slight objective symptoms after hav-
ing consumed the last dose of 100 ml and were put on a regular 
intake of cow’s milk. All 13 of these children were to continue 
to consume cows’ milk over the subsequent days at the same 
dosage as the last tolerated dose during the OFC, with small 
increases every week. 

At 1 year follow-up, 11 of the 13 of children who tolerated 
milk after having exhibited objective symptoms continued to 
consume it and tolerated a regular intake of cow’s milk. One 
of the two remaining children of this group (case 12) toler-
ated only a cumulative amount of cow’s milk < 50 ml, and the 
other child (case 13) returned to a cow’s milk-free diet because 
of recurrence of allergic symptoms (diarrhea and abdominal 
pain). None of these 13 children needed epinephrine treatment 
for allergic symptoms during follow-up [Table 2].

tHeraPY adMinistered during Ofc

Overall, no therapy was administered in half the children 
affected by objective symptoms. All children whose OFC 
was considered positive received therapy. Antihistamine 
and steroids were administered intramuscularly or intrave-
nously in about one-third of cases. Epinephrine nebulization 
was administered in 10.7% and intramuscular epinephrine  
in 21.4%. 

multiple comparison was adjusted by Bonferroni’s correction. 
The chi-square test (exact test where necessary) was used to 
compare gender and historical reaction between the three 
groups. P values ≤ 0.05 (two tailed) were considered statisti-
cally significant. All analyses were performed using SPSS for 
Windows (release 17.0; SPSS Inc., Chicago, IL, USA). 

results

Patient cHaracteristics

Of the 66 children with cow’s milk allergy enrolled in the study, 
43 (65.2%) were boys, and the overall median age was 1 year 
(range 1–18 years). Atopic dermatitis was the most frequent 
diagnosis (32/66, 48.5%), while gastrointestinal symptoms, 
urticaria/angioedema, asthma/allergic rhinitis and anaphy-
laxis were reported in 21 (31.8%), 20 (30.3%), 6 (9.1%) and 
9 (13.6%) children, respectively. All children had at least one 
positive SPT for milk or milk proteins. Mean diameters were 
larger for cow’s milk PbP than for milk proteins [Table 1].

Oral fOOd cHallenge

Subjective symptoms were recorded in 10 children (15.2%). 
Objective symptoms developed in 28 (42.4%). All children 
who initially developed subjective symptoms subsequently 
developed objective symptoms. Skin symptoms were the most 
frequent objective symptoms (27.3%), followed by respiratory 
(22.7%), gastrointestinal (18.2%) and cardiovascular (4.5%). 
Local reactions were seen in 11 OFC (16.7%), whereas gen-
eralized reactions and severe generalized reactions were seen 
in 11 (16.7%) and 6 (9.1%), respectively. 

SPT = skin-prick test

n = 66 %

Male gender 43 62.5

Age (yrs) median (range) 1 (1–18) 

≤ 3 yrs 45 68.2

SPT ≥ 3 mm 66 100

diagnosis
Atopic dermatitis
Urticaria angioedema
Asthma, allergic rhinitis
Gastrointestinal symptoms
Anaphylaxis

 
32
20
6
21
9

48.5
30.3
9.1
31.8
13.6

Lactalbumin SPT (mm) 3.0 ± 3.1

Casein SPT (mm) 3.4 ± 2.9

Beta-lactoglobulin SPT (mm) 3.2 ±2.5

Cow’s milk PbP (mm) 5.7 ± 2.0

table 1. Main characteristics of historical reactions of the study 
population

SPT = skin-prick test, PbP = prick-by-prick
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milk (48 ± 40 ml) as compared to children who developed 
allergic reactions (19.3 ± 34.0) and those who developed 
severe allergic reactions (16.9 ± 40.6 ml) [Figure 1]. 

discussiOn

In this study we investigated a new model of OFC. We con-
sidered the OFC positive based on more conservative criteria, 
and we allowed the possibility of interrupting the OFC and 
continuing the administration of milk in the subsequent days 
if at least 10 ml of milk was tolerated, facilitating introduction 
of milk in the diet.

This new protocol has been burdened by a high frequency 
of severe generalized reactions (21.4%) and the use of epi-

factOrs related tO tHe OutcOMe 

Continuation of milk feeding despite the onset of symptoms 
led to a high frequency of severe allergic reactions and seemed 
to induce tolerance in some of the children. Thus, we tried 
to identify factors related to this outcome by comparing the 
characteristics of children who developed allergic or severe 
allergic reactions with those of children who developed toler-
ance to milk after objective symptoms. Age, gender and past 
allergic reactions (atopic dermatitis, asthma, gastrointestinal 
symptoms and history of anaphylaxis) did not differ in these 
three groups of children (data not shown). 

There was a significant difference in wheal diameter of the 
SPT for casein and milk (PbP) between children who devel-
oped severe allergic reactions and those who developed allergic 
reactions and tolerance after objective symptoms [Table 3].

All but one of the six children who developed multiple 
organ reactions with cardiovascular or severe respiratory 
symptoms had symptoms before the onset of severe allergic 
reaction. These warning symptoms were only subjective in two 
children (repeated oral itching starting from the first drop). In 
one child warning symptoms were both subjective and mildly 
objective: the child became pale and restless after 0.5 ml, and 
cried and refused to drink milk after a 3 ml dose. Two children 
developed mild objective symptoms and only one child devel-
oped a severe allergic reaction without any apparent discom-
fort. He was the youngest child in the study (1 year old). 

There was a significant difference (Kruskall-Wallis test, P 
= 0.009) in the mean doses of milk that induced the first sub-
jective or objective symptoms in children who later tolerated 

case gender
age
(yrs)

lactalbumin
(mm)

casein
(mm)

Blg
(mm)

cow’s milk 
PbP (mm)

Milk doses at 
onset (ml) symptoms

total cumulative
milk dose (ml)

dietary  
suggestion

tolerance
at 1 yr follow-up

1 M 1 4 4 ND 4 30 LUA 44 Slow increase Yes

2 M 18 ND 6 7 ND 20 OI, NO, CH 34 Slow increase Yes

3 M 3 0 0 0 8 100 S, NO 124 Slow increase Yes

4 M 3 4 9 0 6 100 LUA, NO 144 Free diet Yes

5 M 1 0 0 3 7 90 LUA 134 Free diet Yes

6 M 1 0 0 4 4 100 LUA 144 Slow increase Yes

7 M 5 8 0 8 7 30 LUA 44 Slow increase Yes

8 F 1 0 3 7 ND 30 LUA 95 Slow increase Yes

9 F 10 8 2 5 11 40 LUA, OI 121 Slow increase Yes

10 F 1 7 6 6 6 10 AP, OI, V, LUA 60 Slow increase Yes

11 M 2 3 7 3 4 10 LUA 10 Slow increase Yes

12 M 1 5 0 5 6 10 LUA, RM, AV 40 Slow increase Yes (only for doses
< 50 ml)

13 M 6 5 0 5 6 30 OI, LUA 30 Slow increase No, due to repeated 
symptoms

table 2. Clinical characteristics of children who tolerated milk after objective symptoms 

PbP = prick-by-prick, BLG = beta-lactoglobulin, ND = not determined, OI = oral itching, AP = abdominal pain, LUA = limited urticaria angioedema, E = erythema, CH = conjunctival 
hyperemia, V = vomiting, S = sneezing, NO = nasal obstruction, RM = refuse milk, AV = attempt to vomit

(1) severe 
allergic 
reactions 

(2) allergic 
reactions 

(3) tolerance 
after objective 
symptoms 

P 
(1 vs. 2)*

P 
(1 vs. 3)*

Lactalbumin
(mean ± SD)

3.0 ± 4.6 4.6 ± 4.1 3.6 ± 3.1 1.000 1.000

Casein
(mean ± SD)

7.1 ± 2.0 1.7 ± 2.2 2.8 ± 3.2 0.006 0.034

Beta lactoglobulin  
(mean ± SD)

3.2 ± 3.0 4.8 ± 0.7 4.4 ± 2.5 1.000 0.976

Milk (PbP)
(mean ± SD)

10.1 ± 3.4 5.6 ± 1.6 6.2 ± 2.0 0.036 0.048

table 3. Mean SPT wheal diameter for milk proteins and milk (PbP) in children with 
different OFC outcome 

* After Bonferroni’s correction
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nephrine (21.4%). This could be explained by the conserva-
tive diagnostic criterion: i.e., the OFC was not stopped at the 
onset of objective symptoms, hence there was a higher pos-
sibility of a severe allergic reaction. Therapy was administered 
in about half the children. In accordance with other studies 
[10,11], antihistamine was the most frequent drug adminis-
tered during OFC. However, intramuscular epinephrine was 
used frequently (21.4%); this percentage is higher than the 
11% reported by Perry et al. [12] and by Jarvinen et al. [13], 
although epinephrine seemed to be underused in our centers, 
being administered in only five of the six children with severe 
generalized allergic reactions.

On the other hand, only about half the children (14/28) in 
the conservative criterion group were considered to be aller-
gic to cow’s milk at the end of the OFC, irrespective of the 
presence of objective symptoms. Had the OFC been consid-
ered positive at the onset of objective symptoms, 14 children 
would have been wrongly diagnosed as allergic and would 
have received a useless prescription of elimination diets. 
Thus, to continue the administration of milk after the onset 
of objective symptoms increased the risk of severe allergic 
reactions in some children, but in others it seemed to induce 
tolerance. In fact, further symptoms did not develop in five 
children despite the administration of increasing amounts of 
milk on the same day until the maximum dose of 100 ml. 

Among children who continue to consume milk despite 
subjective or mild objective symptoms, it seems impossible 
a priori to distinguish those who will develop tolerance from 
those who will develop a severe reaction. A larger mean wheal 
diameter of milk SPT correlates with a positive challenge but it 
seems not to be predictive of a severe reaction [10-14]. In this 
study population the mean wheal diameter of casein SPT and 
milk PbP was larger in children who developed severe allergic 

reactions than in children with allergic reactions or tolerance 
after objective symptoms. Furthermore, also the amount of 
milk that evoked the onset of the first allergic symptoms was 
related to the OFC result. All but one of the children who 
developed severe allergic reactions had subjective symptoms 
or slight objective symptoms at the early doses of milk (few 
drops or a few milliliters), whereas all the children who later 
tolerated milk had their first subjective or mild symptoms at 
doses ≥ 10 ml. The only child who developed a severe allergic 
reaction without any apparent discomfort was the youngest 
(one year old), and it is conceivable that his young age may 
have hindered the identification of subjective symptoms. In 
accordance with our results, Kok et al. [15] recently reported 
that oropharyngeal symptoms frequently predict the devel-
opment of objective symptoms in double-blind placebo-
controlled food challenges to cow’s milk. Thus, we suggest that 
physicians be particularly alert to subjective oropharyngeal 
symptoms during milk OFC in the first years of life if symp-
toms developed at the early doses. The importance of the dose 
is supported by the fact that the only two children who at 1 
year follow-up had reduced tolerance to milk or were on a 
milk-free diet developed the first symptoms at very low doses, 
namely 10 and 30 ml, respectively. In addition, there was a sig-
nificant difference in the mean doses of milk that induced the 
first subjective or objective symptoms in children who later 
tolerated milk as compared to those who developed allergic 
reactions or those who developed anaphylaxis. Two previous 
studies of the relationship between the amount of food trig-
gering a reaction and severity of reaction produced contrast-
ing results. Perry and co-authors [10] reported that severe 
reactions during OFC were significantly related to reacting to 
a lower dose of the challenge food, whereas Jarvinen et al. [11] 
found that the amount of food triggering a reaction did not 
differ between children who received epinephrine and those 
who did not. This discrepancy may be due to methodologi-
cal differences between the studies. Lastly, in our study, we 
considered the amount of milk triggering the first reaction, 
taking into account both subjective and objective symptoms.

Today, OFC is performed to obtain a clear yes/no response, 
and if any objective symptoms or repeated severe subjective 
symptoms arise it is usually stopped and considered positive 
to avoid more severe allergic reactions. This seems appropri-
ate if the OFC is done to confirm the allergy in a child with 
suspected milk allergy. It might be less appropriate, however, 
if the OFC is performed to demonstrate the development of 
tolerance in children on a long-standing cow’s milk-free diet. 
In fact, it is likely that tolerance develops gradually, probably 
starting at the lowest doses of milk, which is in line with Carl 
Nilsson Linnaeus’ adage natura non facit saltus . A number 
of recent studies have challenged the dogma that strict avoid-

∗ Translated from the Latin as: Nature makes no leaps

figure 1. Doses of milk (median and range) inducing the first 
subjective or objective symptoms in children
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ance hastens recovery from food allergy [16,17]. Studies on 
oral desensitization for milk showed that the continued 
administration of milk promotes the development of toler-
ance in some children [18,19]. This observation suggests that 
once tolerance for low doses is established, continued graded 
exposure favors the maintenance of tolerance rather than 
sensitization [20], and recent DRACMA Guidelines suggest 
that “when the diagnostic challenge indicates that the child 
is tolerating small doses of cow’s milk, complete avoidance 
may not always be required” [21]. Our results support the 
hypothesis that tolerance develops gradually, starting with 
the lowest doses. It is tempting to speculate that in children 
who continued the OFC despite objective symptoms, toler-
ance was achieved as occurs in rush immunotherapy, i.e., 
by making effector cells less responsive or non-reactive by 
the continuous administration of incremental doses of milk, 
and then maintained by the continuing administration of 
milk [22].

A limitation of this study is that we did not confirm the diag-
noses of food allergy using double-blind placebo-controlled 
food challenges. However, an open OFC is considered to be suf-
ficient when dealing with immunoglobulin E-mediated acute 
reactions manifesting as objective signs, such as in our study 
population. Moreover, the median age of our study population 
was rather low (1 year) and hence it is unlikely that the devel-
opment of symptoms had a psychological basis, and investiga-
tors reported both subjective and objective symptoms. 

In conclusion, our new conservative diagnostic criteria led 
to frequent severe allergic reactions; therefore, its use in daily 
practice seems inadvisable. However, our study, for the first 
time (to the best of our knowledge), provides evidence that a 
severe allergic reaction does not invariably occur in children 
with suspected/confirmed immunoglobulin E-mediated cow’s 
milk allergy who were on a milk-free diet for almost 12 months, 
if the offending food continues to be administered after the 
onset of symptoms. Continuing milk administration, on the 
same day or in subsequent days, if mild symptoms emerge at 
doses higher than 10 ml, appears to facilitate the development 
of tolerance and may obviate useless elimination diets. On the 
contrary, continuing milk administration should be avoided if 
subjective or mild objective symptoms appear at the first drops 
of milk, because there is a high risk of a severe allergic reaction. 
Finally, OFC should be undertaken only in a fully equipped 
clinical setting because severe adverse reactions can occur, 
even without warning symptoms. Other studies are required to 
verify our findings, which, if confirmed, may help to establish 
new guidelines on how to perform OFC to demonstrate milk 
tolerance in children.

acknowledgments
We are grateful to Jean Ann Gilder (Scientific Communication, Ltd) 
for revision and editing of the text. 

corresponding author: 
dr. M. calvani
Dept. of Pediatrics, San Camillo de Lellis Hospital, Circonvallazione 
Gianicolense, 00100 Rome, Italy
Phone: (39-333) 200-0943, fax: (39-068) 632-0424
email: MI5660@mclink.it

references
Bindslev-Jensen C, Ballmer-Weber BK, Bengtsson U, et al. Standardization 1. 
of food challenges in patients with immediate reactions to foods – position 
paper from the European Academy of Allergology and Clinical Immunology. 
Allergy 2004; 59: 690-7.
Rancé F, Deschildre A, Villard-Truc F, et al. Oral food challenge in children: 2. 
an expert review. Position paper of the Section of Pediatrics of the French 
Society of Allergology and Clinical Immunology (SFAIC) and of the 
Pediatric Society of Pulmonology and Allergology (SP2A). Eur Ann Allergy 
Clin Immunol 2009; 41: 35-49.
Adverse Foods Reactions Committee. Diagnostic methodology in food 3. 
allergy. Allergol Immunol Clin 1999; 14: 50-62.
Niggeman B. When is an oral challenge positive? 4. Allergy 2010; 65: 2-6.
Tripodi S, Di Rienzo Businco A, Alessandri C, Panetta V, Restani P, Matricardi 5. 
PM. Predicting the outcome of oral food challenges with hen’s egg through 
skin test end-point titration. Clin Exp Allergy 2009; 39: 1225-33.
Nicolau N, Poorafshar M, Murray C, et al. Allergy or tolerance in children 6. 
sensitized to peanut: prevalence and differentiation using component-
resolved diagnostics. J Allergy Clin Immunol 2010; 125: 191-7.
Foucard T, Liljia G. Monitoring of IgE-mediated food allergy in childhood. 7. 
Acta Paediatr 2004; 93: 730-3.
Devenney I, Norrman G, Oladeus G, Stromberg L, Falth-Magnusson K. A 8. 
new model for low-dose food challenge in children with allergy to milk or 
egg. Acta Paediatr 2006; 95: 1133-9.
Sampson HA. Anaphylaxis and emergency treatment. 9. Pediatrics 2003; 111 
(Part 3): 1601-8.
Eigenmann PA, Sampson HA. Interpreting skin prick tests in the evaluation 10. 
of food allergy in children. Pediatr Allergy Immunol 1998; 9: 186-91.
Sporik R, Hill DJ, Hosking CS. Specificity of allergen skin testing in predicting 11. 
positive open food challenges to milk, egg and peanut in children. Clin Exp 
Allergy 2000; 30: 1540-6.
Perry T, Matsui EC, Conover-Walker MK, et al. Risk of oral challenges.  12. 
J Allergy Clin Immunol 2004; 114: 1164-8.
Jarvinen KM, Amalanayagam S, Shreffler WG, et al. Epinephrine treatment is 13. 
infrequent and biphasic reactions are rare in food-induced reactions during 
oral food challenges in children. J Allergy Clin Immunol 2009; 124: 1267-72.
Calvani M, Alessandri C, Frediani T, et al. Correlation between skin prick 14. 
test using commercial extract of cow’s milk protein and fresh milk and food 
challenges. Pediatr Allergy Immunol 2007; 18: 583-8.
Kok EE, Mejer Y, Kentie PA, Pasmans SGM, Knulst AC, Hoekstra MO. 15. 
Oropharyngeal symptoms predict objective symptoms in double-blind, 
placebo-controlled food challenges to cow’s milk. Allergy 2009; 64: 1226-35.
Sicherer S, Bock SA. An expanding evidence base provides food for thought 16. 
to avoid indigestion in managing difficult dilemmas in food allergy. J Allergy 
Clin Immunol 2006; 117: 1419-22.
Kim JS, Sicherer S. Should avoidance of foods be strict in prevention and 17. 
treatment of food allergy? Curr Opin Allergy Clin Immunol 2010; 10: 252-7.
Fisher HR, du Toit G, Lack G. Specific oral tolerance induction in food allergic 18. 
children: is oral desensitisation more effective than allergen avoidance? Arch 
Dis Child 2011; 3: 259-64. 
Calvani M, Giorgio V, Miceli Sopo S. Specific oral tolerance induction for 19. 
food: a systematic review. Eur Ann Allergy Clin Immunol 2010; 42: 11-19.
Allen CW, Campbell DE, Kemp AS. Food allergy: is strict avoidance the only 20. 
answer? Pediatr Allergy Immunol 2009; 20: 415-22.
Fiocchi A, Brozek J, Schunemann H, et al. World Allergy Organization (WAO) 21. 
Diagnosis and rationale for action against cow’s milk allergy (DRACMA) 
guidelines. Pediatr Allergy Immunol 2010; 21: 1-25.
Alvarez-Cuesta E, Bousquet J, Canonica GW, Durham SR, Malling HJ, Valovirta E. 22. 
Standards for practical allergen-specific immunotherapy. Allergy 2006; 61: 1-20.




