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Abstract The possibility of obtaining oral desensitization
in patients with food allergy is still a matter of debate. We
decided to evaluate the safety and efficacy of standardized
protocols for oral desensitization with the most common
food allergens. Forty-two children (ages up to 16 years) di-
agnosed as affected by food allergy (on the basis of clin-
ical history, skin prick tests, measurement of specific IgE,
and double-blind, placebo-controlled food challenge) under-
went a sublingual-oral desensitizing treatment according to
new standardized protocols. The control group consisted of
10 patients who followed an elimination diet. The treatment
was successfully completed by 85.7% of the patients. Spe-
cific IgE showed a significant decrease, while specific IgG4

showed a significant increase, in all treated patients. The im-
munological modifications observed in our patients lead us
to hypothesize that oral tolerance may be mediated by the
same mechanisms as those involved in traditional desensi-
tizing treatments for respiratory and insect sting allergy.
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The first therapeutic approach to food-allergic patients is to
eliminate the responsible food from the diet, but this is not
always possible since it may be an essential component of
the diet (such as milk or egg) or it may be difficult to avoid
hidden allergens [1]. Moreover, the avoidance of foods such
as milk or eggs can generate psychological or growth prob-
lems in children. In fact it has recently been demonstrated
that children with milk allergy or multiple food allergies are
at greater risk of growth problems or inadequate nutrient
intake [2].

A chronic pharmacological approach with H1-antihis-
tamines, corticosteroids, or membrane stabilizers such as
sodium cromolyn is not always successful in the prevention
of allergic reactions.

Although some authors report that 87% of children
affected by cow milk allergy/intolerance lose their hy-
persensitivity in the first 3 years of life [3], spontaneous
desensitization may occur in 19–44% of patients following
an elimination diet, but this process usually takes years
[4–7]. So for all those children who do not lose their food hy-
persensitivity or cannot maintain an adequate diet regimen,
desensitizing treatment should be taken into consideration
[8]. Subcutaneous immunotherapy has been carried out, but
with poor results and serious side effects [9–15].

Despite some negative reports [11, 13, 16–18], the pos-
sibility of inducing oral desensitization is still under discus-
sion, since this approach has been successfully carried out
by several authors [19–29]. Moreover, some authors have
recently attempted oral desensitization in 21 children with
cow milk allergy, obtaining interesting results [30].

In this paper we aim to evaluate the safety and effi-
cacy of oral desensitization carried out according to new
standardized protocols we have recently modified [29] in
children (aged to 16 years) with food allergy.
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Methods

Forty-two consecutive children (18 girls and 24 boys; ages
3 to 16 years) affected by food allergy were enrolled in the
study and underwent a sublingual-oral desensitizing treat-
ment. Fourteen of the 42 patients (7 males and 7 females;
ages from 3 to 14 years) also suffered from atopic dermatitis.
As the control group, we chose 10 patients (4 girls and 6 boys;
ages 5 to 13 years) who just followed a strict elimination
diet for 18 months. These patients were offered the desen-
sitizing treatment but their parents refused because of work
problems (they could not take their children to the control
visits).

Diagnosis of food allergy was made based on the clin-
ical history and an allergological workup: (a) skin prick
tests, performed by using first standardized allergens and
then fresh foods (prick-by-prick method: a wheal reaction
<3 mm in diameter was considered negative (−); a reac-
tion between 3 and 5 mm was ranked positive (+); between
5 and 10 mm, ++ ; and >10 mm, +++ ); (b) serum to-
tal and specific IgE level assessment (UniCAP; Pharmacia,
Uppsala, Sweden); and (c) double-blind, placebo-controlled,
food challenge (DBPCFC).

Double-blind placebo-controlled food challenge

The DBPCFC was carried out by administering the aller-
gen diluted in vanillin (for milk, whole egg, albumen, apple,
beans, and wheat) or by using opaque capsules (for cod).
Preparation of the challenges was performed as follows: ho-
mogenate for apple; yolk and albumen administered sepa-
rately for egg; and oral provocation test performed with di-
lutions of semolina (we boiled 1 g of semolina with 100 ml of
water for 20 min, obtaining a solution containing 40 mg/ml
semolina) and then with bread for wheat. Vanillin alone and
opaque capsules were used as placebo.

The DBPCFC was carried out on 2 or 3 successive days
by administering placebo or allergenic food, with a 3-day in-
terval. In particular, we used the following successive doses,
administered every 30 min.

� For milk: 0.001, 0.005, 0.01, 0.02, and 0.05 ml on day 1;
0.1, 0.2, 0.5, and 1 ml on day 2; and 4, 8, 16, 32, and 60 ml
on day 3.

� For egg albumen: 0.001, 0.005, 0.01, 0.02, and 0.05 ml on
day 1; 0.1, 0.2, 0.5, and 1 ml on day 2; and 2, 4, 8, and
16 ml on day 3;

� For egg yolk: 0.001, 0.005, 0.01, and 0.05 ml on day 1
and 0.1, 0.2, 0.5, 1, 2, and 4 ml and then the remainder on
day 2;

� For cod: 1, 2, 3, and 4 mg on day 1; 10, 20, 30, and
40 mg on day 2; and 500 mg, then 1, 10, 40, and 100 g on
day 3

� For wheat: 0.04, 0.2, 0.4, 0.8, 1.2, and 1.6 mg (of semolina)
on day 1; 8, 20, 40, 80, and 200 mg, then 1 g (of semolina)
on day 2; and 2, 5, 10, 20 and 30 g of bread on day 3.

� For apple: 10 and 100 mg, then 1, 2, 3, and 4 g on day 1;
and 10, 20, 30, 40, and 50 g on day 2.

Patients were observed for 6 hr after the DBPCFC on
an inpatient basis and a 7-day diary was kept by all pa-
tients to record the occurrence of any reaction. Provocation
was stopped if adverse reactions were observed or the high-
est dose was reached. According to the current literature,
DBPCFC was not performed in 15 patients with very high
specific IgE levels or who had experienced life-threatening
reactions [31].

Food challenges were scored as positive if one of the
following combinations of clinical reactions and symptoms
was observed:

� urticaria/angioedema or erythema with pruritus;
� rhinitis, rhinorrhea, or nasal obstruction;
� bronchial asthma;
� vomiting and/or diarrhea with abdominal pain;
� general malaise, collapse, or loss of consciousness.

Desensitization protocols

Next, on the basis of our previous experience [24, 29], a
sublingual-oral desensitizing treatment was performed ac-
cording to new standardized protocols adapted to paediatric
patients (Tables 1–3). In particular, we administered food
first diluted in water and then undiluted, at progressively in-
creasing doses. The starting dilutions of the protocols were
prepared by the nurses in our department and given to the
patients. Then the patients’ parents were told to prepare the
remaining doses of the protocols themselves.

The first doses of the protocols were administered via the
sublingual route and then swallowed after 2–3 min; when
the highest doses were reached, the patients swallowed the
food immediately. All patients underwent the desensitizing
treatment at home and were followed in a day-hospital reg-
imen every 15 days. Every patient was told to have at home
an emergency kit: autoinjectable epineprine, betamethasone,
and clorphenamine.

Regarding cod fish, we whisked for 3 min 25 g of boiled
cod fish with 50 ml of water; then we added water to a final
volume of 75 ml, obtaining a solution containing 0.33 mg/ml
fish. For albumen we followed the same protocol used for
whole egg.

Five of the 42 patients showed a positive clinical reaction
to more than one food allergen; for this reason, they under-
went one desensitizing protocol at a time for a total of 11
treatments. Finally, a total of 48 treatments were performed.

At the beginning of the protocol, sodium cromolyn
(250 or 500 mg, according to the patient’s age) or an
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Table 2 Protocol for oral
desensitization with egg Dilution: 1 drop of raw shaken egg

(albumen + yolk) in 100 ml of water
Pure raw shaken egg

Days Drops Days Dose

From 1 to 3 1 From 61 to 63 1 drop
From 4 to 6 2 From 64 to 66 2 drops
From 7 to 9 3 From 67 to 69 3 drops
From 10 to 12 4 From 70 to 72 4 drops
From 13 to 15 5 From 73 to 75 6 drops
From 16 to 18 6 From 76 to 78 8 drops
From 19 to 21 8 From 79 to 81 10 drops
From 22 to 24 10 From 82 to 84 12 drops

From 85 to 87 15 drops
From 88 to 90 20 drops
From 91 to 93 27 drops

Dilution: 10 drops of raw shaken egg
(albumen + yolk) in 100 ml of water

From 94 to 96 37 drops

From 97 to 100 50 drops
From 101 to 104 2 ml

From 25 to 27 1 From 105 to 109 3 ml
From 28 to 30 2 From 110 to 113 4 ml
From 31 to 33 3 From 114 to 117 5 ml
From 34 to 36 4 From 118 to 121 6 ml
From 37 to 39 5 From 122 to 125 7 ml
From 40 to 42 6 From 126 to 129 8 ml
From 43 to 45 8 From 130 to 133 10 ml
From 46 to 48 11 From 134 to 137 12 ml
From 49 to 51 15 From 138 to 141 15 ml
From 52 to 54 20 From 142 to 145 20 ml
From 55 to 57 25 From 146 to 149 25 ml
From 58 to 60 30 From 150 to 153 30 mla

From 154 to 157 35 ml
From 158 to 161 40 ml
From 162 to 165 45 ml
From 166 to 168 50 ml

Maintenance dose: 1 egg at least two or three times a week

aAs regards albumen allergy, we
used the same doses and we
shook the albumen only;
desensitization was interrupted
at that point since an albumen is
about 30 ml.

H1-antihsitamine (cetirizine or loratadine) was given 20 min
before administration of the dose if any adverse reaction
was observed. In these cases, when a reaction occurred, we
asked the patients to reduce the dose by about 25% and then
to increase the doses again.

After completing the desensitizing treatment, all patients
were asked to eat the allergenic food at least twice a week
to maintain the tolerance state. The maintenance dose was
chosen on the basis of our previous experience (in fact, two
adults who stopped eating the allergenic food lost their toler-
ance). At the end of the treatment, DBPCFC was performed
in all patients, as already described.

Blood samples

Total and specific IgE and specific IgG4 in the serum
were detected with an immunoenzymatic assay (UniCAP
[Pharmacia] was used to detect IgE and CAP FEIA
[Pharmacia] was used to detect IgG4) 6, 12, and 18 months

after starting the protocol in all patients who completed
the treatment successfully; skin prick tests were repeated
18 months later.

Pharmacia CAP FEIA and UniCAP are in vitro test sys-
tems based on ImmunoCAP technology for determination
of circulating specific IgG4 and IgE antibodies. The food
allergens of interest, covalently coupled to ImmunoCAP, re-
act with the specific IgE and IgG4 in the patient’s serum
specimen. After washing away nonspecific IgE and IgG4,
enzyme-labeled antibodies against IgE and IgG4 are added
to form a complex. After incubation, unbound enzyme anti-
IgE and anti IgG4 are washed away and the bound complex
is then incubated with a developing agent. After stopping the
reaction, the fluorescence of the eluate is measured with a
fluorocount. To classify test results, fluorescence for patient
samples is compared directly with FU for standards run in
parallel. The UniCAP System specific IgE measuring range
is 0.35–100 kUA/L; the CAP FEIA System specific IgG4

measuring range is 0.15–30 mg/L.
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Table 3 Oral specific desensitization

Cooked fish (boiled cod)
Days Daily dose

1 to 3 0.000033 mg
4 to 6 0.00033 mg
7 to 9 0.0033 mg
10 to 12 0.033 mg
13 to 15 0.33 mg
16 to 18 0.66 mg
19 to 21 1.32 mg
22 to 24 3.3 mg
25 to 27 6.6 mg
28 to 30 13.2 mg
31 to 33 33 mg
34 to 36 50 mg
37 to 39 66 mg
40 to 42 100 mg
43 to 45 132 mg
46 to 48 200 mg
49 to 51 264 mg
52 to 54 330 mg
55 to 57 429 mg
58 to 60 528 mg
61 to 63 660 mg
64 to 66 825 mg
67 to 69 1 g
70 to 72 1.5 g
73 to 75 2 g
76 to 78 3 g
79 to 81 4 g
82 to 84 5 g
85 to 87 6 g
88 to 90 7 g
91 to 93 8 g
94 to 96 9 g
97 to 99 12 g
100 to 102 14 g
103 to 105 16 g
106 to 108 18 g
109 to 111 20 g
112 to 114 23 g
115 to 117 27 g
118 to 120 32 g
121 to 123 37 g
124 to 126 42 g
127 to 129 47 g
130 to 132 52 g
133 to 135 57 g
136 to 138 62 g
139 to 141 67 g
142 to 144 72 g
145 to 147 78 g
148 to 150 85 g
151 to 153 92 g
154 to 156 100 g
Maintenance dose: 100 g of boiled cod at least twice a week

Other tests

All patients with milk hypersensitivity underwent a lac-
tose breath test to exclude the possibility of lactose intol-
erance. The patient with wheat hypersensitivity underwent
some serological tests, such as measurement of IgA and IgG
antigliadin and antiendomysial antibodies and anti-tTG (tis-
sue transglutaminase) antibodies to exclude the possibility
of celiac disease.

Statistical analysis

Shapiro-Francia test was used to evaluate normal distribution
of raw data. Wilcoxon test for paired data was used to eval-
uate the differences in values of IgE and IgG4 at different
times. Statistical analyses were performed using the Stata
7.0 statistical software package. Statistical significance be-
tween treated- and control-group oral challenge results (after
the desensitising treatment) was assessed by Fisher’s exact
test.

Results

Of the total number of 42 patients enrolled in our study, 13
were shown to be allergic to milk, 3 to milk and egg, 1 to milk
and cod fish, 11 to egg, 2 to egg albumen, 1 to cod fish, egg
albumen, and milk, 7 to cod fish, 1 to apple, 2 to wheat, and
1 to beans. In the control group, five patients were allergic
to milk, four to egg, and one to fish.

Forty DBPCFC were carried out in 27 patients: the test
was positive in 38 cases and negative in two. The two negative
responses were obtained with egg yolk, and in these cases
the patients underwent an oral desensitizing treatment with
egg albumen only.

Mostly gastrointestinal (abdominal pain in 15 cases,
nausea and/or vomiting in 9 cases) and cutaneous (ur-
ticaria/angioedema in 13 cases, erythema and/or pruritus in
14 cases) symptoms were presented by the patients; respira-
tory symptoms, such as rhinitis and bronchial asthma, were
reported in 4 and 5 cases, respectively (for further details see
Table 4).

The mean provoking doses were 19.92 ± 24.78 ml for
milk, 4.04 ± 9.29 ml for egg albumen, 4.51 ± 5.42 ml for
egg yolk, and 4.81 ± 5.68 g for cod fish.

The lactose breath test was negative in all patients with
milk allergy. As regards the patient with wheat allergy, IgA
and IgG antigliadin and antiendomysial antibodies and anti-
tTG antibodies were negative.

Six of the 42 patients dropped out due to poor com-
pliance. Finally, 36 patients underwent a sublingual-oral
specific desensitization for a total of 42 treatments (in
fact some patients were allergic to more than one food).
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Desensitization was successful in 36 of the 42 treatments
(85.7%; Table 5).

During the protocol in 11 of 36 cases (30.5%), the patients
experienced some mild side effects, such as urticaria, vom-
iting, worsening of bronchial asthma or of atopic dermatitis,
angioedema, and abdominal pain. When these side effects
occurred patients were treated with oral H1-antihistamines.
Symptoms were then easily controlled by prophylactic ad-
ministration before food ingestion of oral H1-antihistamines
in four cases and sodium cromolyn in seven cases for some
days (generally from 15 to 30 days). In four patients (10%)
treatment was stopped due to the occurrence of skin reac-
tions (urticaria) or of gastrointestinal symptoms (diarrhea,
vomiting, and abdominal pain) not controlled by administra-
tion of sodium cromolyn or H1-antihistamines before food
ingestion.

Stratifying patients on the basis of food allergy, the results
can be summarized as follows (see Table 5).

� In patients with milk allergy (18 cases), the treatment
was abandoned in 3 cases (because of poor compliance);
12 out of the remaining 15 patients completed success-
fully the desensitisation in 6 to 8 months till the dose
of 130 ml; they then continued drinking milk and eating
dairy products as much as they liked with no problems at
all in about 1 month; in 3 patients treatment was stopped
for the occurrence of uncontrolled side effects (vomiting,
abdominal pain, bronchial asthma, worsening of atopic
dermatitis);

� In patients with egg allergy (14 cases), the treatment was
abandoned in 2 cases (because of poor compliance); 10
of the remaining 12 patients completed the desensitization
successfully in 5–8 months; in 1 patient treatment was
stopped due to the occurrence of uncontrolled side effects
(urticaria). Another patient presented nausea and vomiting
at the end of the treatment after eating a whole egg, but he
could eat other foods containing egg, such as alimentary
paste, ice creams, and cakes (“partial tolerance”).

� Of the patients with albumen allergy (three cases), treat-
ment was completed successfully in 5 months in two cases;
the remaining case did not complete the desensitization
due to the occurrence of uncontrolled side effects, but he
could eat foods containing egg with no side effects (partial
tolerance).

� In patients with cod fish allergy (nine cases), the treatment
was completed successfully in 5–10 months in all cases.

� The two patients with wheat allergy completed the treat-
ment successfully in 7 months.

� The patient with apple allergy completed the treatment
successfully in 4 months.

� The patient affected by bean (one case) allergy did not
complete the treatment (because of poor compliance).
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Table 5 Results of oral
desensitization Food Cases Success Partial tolerance Failure Lack of compliance

Milk 18 12 — 3 3
Whole egg 14 10 1 1 2
Egg albumen 3 2 1 — —
Cod fish 9 9 — — —
Wheat 2 2 — — —
Apple 1 1 — — —
Bean 1 — — — 1
Total 48 36 (85.7%) 2 (4.8%) 4 (9.5%) 6

Skin prick tests, strongly positive at the beginning, turned
completely negative or showed a marked decrease after 18
months in 27 of 36 patients (75%) who successfully com-
pleted the treatment, while the remaining 9 cases (25%) did
not show any change. In particular, in 8 cases skin prick tests
decreased from +++ to ++ ; in 9 cases, from +++ to
+ ; in 5 cases, from ++ to + ; and in 5 cases, from ++ to
negative.

The DBPCFC was negative in all patients who success-
fully completed the desensitizing treatment.

Regarding patients with atopic dermatitis, 10 of 14 suc-
cessfully completed the treatment, 1 dropped out because
of poor compliance, and in 1 case we had to stop the treat-
ment because of uncontrolled side effects. The remaining
two patients (previously described) achieved just partial tol-
erance to whole egg and to egg albumen. Just 1 patient of 10
who completed the treatment showed clinical improvement
of atopic dermatitis, while the other 9 continued to present
periodic exacerbation of the disease.

During the oral desensitizing treatment, we observed a
significant decrease in specific IgE after 6 (P < 0.001), 12
(p = 0.004), and 18 (P = 0.002) months and a significant
increase in specific IgG4 after 6 (P < 0.001), 12 (P < 0.001),
and 18 (P < 0.001) months (Figs. 1 and 2).

Regarding the 10 patients in the control group, DBPCFC
was still positive after 18 months of a strict elimination diet
and no changes in skin prick tests or in vitro tests were ob-
served. Moreover, the difference in DBPCFC results between
treated patients and controls was statistically significant
(P < 0.001).

The mean specific IgE value was 29.42 ± 39.23 kUA/L
for patients who completed the treatment successfully, while
it was of 58.97 ± 29.34 kUA/L for patients who failed the
treatment (for patients allergic to milk and egg, specific IgEs
to casein and to egg albumen were chosen, respectively). The
difference between these two groups was not statistically
significant.

The mean provoking dose for milk-allergic patients was
23.85 ± 25.87 ml for those who completed the treatment suc-
cessfully and 9.58 ± 13.35 ml for those who failed treatment.
The difference between the two groups was not statistically
significant.

Discussion

At present, the treatment of food allergy is an unresolved
problem. Subcutaneous desensitization for peanut allergy
has been performed in some studies [14, 15], with a decrease
in skin prick test reactivity and symptom score at the end of
treatment. However, patients experienced severe side effects
(some patients needed epinephrine) and no immunological
modifications were observed.

Elimination diets may lead to malnutrition and/or eating
disorders, especially if they include a large number of foods
and/or are used for a long time. Moreover, the elimination
of a single food may be very difficult. For example, milk
can be found as a hidden allergen in several dairy products
[1]. “High-risk” situations, such as eating at restaurants or
friends’ homes, should be avoided. Airborne food particles
may induce allergic reactions in highly sensitive patients.

In our opinion, for these reasons, the possibility of oral de-
sensitizing treatment should be considered. In the literature,
the possibility of obtaining oral desensitization in patients
with food allergy has always been considered with interest
[29, 30], albeit with some skepticism [32].

In this paper we have described standardized protocols
for oral desensitization in children affected by food allergy
and followed in a day-hospital regimen. According to these
protocols, the treatment was successful in 85.7% of patients
completing the protocol. Prophylactic oral administration of
sodium cromolyn or of an H1-antihistamine (such as ceti-
rizine or loratadine) was successfully performed in 11 pa-
tients presenting with mild side effects, without any need
for epinephrine administration or hospitalization. So, even
though some mild side effects occurred, the treatment should
be considered safe and suitable for all children suffering from
food allergy. Parents should be very thoroughly informed
about the execution of the treatment since they follow their
own children at home during the desensitizing protocol.

The occurrence of spontaneous desensitization in our pa-
tients can be considered unlikely, since this phenomenon
generally takes years [3–7] and is related to strict avoid-
ance of the offending food. Moreover, this observation is
confirmed by the persistence of DBPCFC positivity in all
patients in the control group. In our series, all patients were
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Fig. 1 Modifications of
specific IgE values in patients
who successfully completed the
treatment

desensitized in a shorter time (approximately 3–10 months),
eating food they were allergic to every day at increasing
doses. On the basis of our experience, we think that all chil-
dren who do not lose their hypersensitivity in the first 3–4
years of life should undergo desensitizing treatment. More-
over, it should be emphasized that two patients who did not
complete the desensitizing protocol could eat foods contain-
ing egg, so we can think they achieved a partial tolerance to
food allergens. This is very important since the presence of
hidden allergens in other foods may lead to life-threatening
reactions.

The great majority (9 of 10) of patients suffering from
atopic dermatitis who completed the treatment did not show
an improvement of the disease. This leads us to believe that
in our patients food allergens were not involved in the patho-
genesis of atopic dermatitis.

The exact mechanisms of the induction of oral tolerance
are still debated, even though some hypotheses can be drawn:
(a) antigen-driven suppression; (b) clonal anergy; (c) clonal
deletion; (d) bystander suppression [33, 34]; and (e) shift
from a Th2 to a Th1 response [26].

Recently, the World Health Organization stated that
sublingual-swallow desensitizing immunotherapy has shown
evidence of clinical efficacy in the treatment of respiratory
allergies [36]. In particular, it has been demonstrated that
in atopic patients the allergen can cross the gastrointestinal
mucosa, leading to desensitization of the immune system.
Analyzing our data, it can be hypothesized that sublingual-
oral desensitization with food allergens could be mediated
by a similar mechanism. In fact, in our series we observed
in all cases a significant decrease in specific IgE and a sig-
nificant increase in specific IgG4 levels. In one patient [26]

Fig. 2 Modifications of
specific IgG4 values in patients
who successfully completed the
treatment
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we also found a decrease in IL-4 production (able to induce
specific IgE synthesis) and an increase in IFN-γ production
(able to inhibit specific IgE synthesis) by T lymphocytes,
both spontaneously and after induction by allergen or mito-
gen; this led us to think that a switch from a Th2 to a Th1
response occurred. This pattern has been confirmed by the
results of other work by our group regarding desensitization
in 4 milk-allergic children [36] and in 59 patients (includ-
ing adults and children) allergic to several different foods
[29] and represents the typical immunological changes that
have been observed in patients who underwent respiratory
or insect sting allergy desensitization.

We also tried to explain the cause of the failure of treat-
ment in four of our patients, but neither the mean IgE value
nor the mean provoking dose were significantly different
compared with the group that successfully completed the
treatment. Even though the result was not statistically signif-
icant, we did observe that patients who failed the treatment
had higher mean specific IgE values and lower provoking
doses. These results should be confirmed in a larger group
of patients.

Moreover, regarding a possible relationship between
symptoms provoked by DBPCFC and the result of desen-
sitizing treatment, we would like to emphasize that all three
patients with milk allergy who failed the treatment pre-
sented bronchial asthma during the test. Just 3 patients of
19 who completed the treatment presented bronchial asthma
(Table 4). Even though we studied only a few patients, the
onset of bronchial asthma during DBPCFC seems to have an
unfavorable effect on the result of oral desensitizing treat-
ment.

So, although further studies (such as a randomized trial)
are needed to reinforce the conclusions of this paper, oral de-
sensitization may represent an alternative and safe approach
in children with food allergy, in whom strict avoidance of
specific allergens may cause nutritional, growth, and psy-
chological problems [2].

References

1. Cantani A (1999) Hidden presence of cow’s milk protein in foods.
J Invest Allergol Clin Immunol 9:141–145

2. Christie L, Hine RJ, Parker JG, Burks W (2002) Food allergies
in children affect nutrient intake and growth. J Am Diet Assoc
102:1648–1651

3. Høst A, Halken S (1990) A prospective study of cow milk allergy
in Danish infants during the first 3 years of life. Clinical course
in relation to clinical and immunological type of hypersensitivity
reaction. Allergy 45:587–596

4. Bock SA (1982) The natural history of food sensitivity. J Allergy
Clin Immunol 69:173–177

5. Bock SA (1985) Natural history of severe reactions to foods in
young children. J Pediatr 107:676–680

6. Businco L, Benincori N, Cantani A, Tacconi L, Picarazzi A (1985)
Chronic diarrhoea due to cow’s milk allergy: A 4 to 10 years
follow-up study. Ann Allergy 55:844–847

7. Sampson HA, Scanlon SM (1989) Natural history of food hyper-
sensitivity in children with atopic dermatitis. J Pediatr 115:23–27

8. McEwen LM (1988) Hyposensitization. In: Brostoff J,
Challacombe SJ (eds) Food allergy and intolerance. Baillier Tin-
dall, London, pp 985–994

9. Sheldon JM, Lovell RG, Mathews KP (1967) Clinical allergy. WB
Saunders, Philadelphia

10. Pasteur VR, Blamoutier P (1956) Un cas d’allergie au lait avec
phenomenes de grand choc chez un adulte. Semin Hop 32:2841–
2483

11. Goldstein GB, Heiner DC (1970) Clinical and immunological per-
spectives in food sensitivity. J Allergy 46:270–291

12. Tuft L, Muller HL (1970) Allergy in children. WB Saunders,
Philadelphia

13. Rowe AH, Rowe AI (1972) Food allergy, its manifestations and
control, and elimination diets. Charles C Thomas, Springfield, IL

14. Oppenheimer JJ, Nelson HS, Bock SA, Christensen F, Leung DYM
(1992) Treatment of peanut allergy with rush immunotherapy. J
Allergy Clin Immunol 90:256–262

15. Nelson HS, Lahr J, Rule R, Bock A, Leung DYM (1997) Treatment
of anaphylactic sensitivity to peanuts by immunotherapy with in-
jections of aqueous peanut extract. J Allergy Clin Immunol 99:744–
751

16. Fontana VJ (1969) Practical management of the allergic child.
Meredith, New York

17. May CD, Remigio L, Feldman J, Bock SA, Carr SI (1978) A study
of serum antibodies to isolated milk proteins and ovoalbumin in
infants and children. Clin Allergy 7:583–595

18. Bahna SL (1996) Oral desensitization with cow’s milk in IgE–
mediated cow’s milk allergy. Monogr Allergy 32:233–235

19. Vaillaud JC, Manassero J, Poiree M (1969) Intolerance a la
betalactoglobuline avec choc anaphilactique, ameliorée par la
désensibilisation. Pediatrie 24:585–595

20. Patriarca G, Romano A, Venuti A, Schiavino D, Di Rienzo V,
Nucera E, Pellegrino S (1984) Oral specific hyposensitization in
the management of patients allergic to food. Allergol Immunopatol
12:275–281

21. Shenassa MM, Perelmutter L, Gerrard GM (1985) Desensitization
to peanut. J Allergy Clin Immunol 75:177

22. Poisson A, Thomas G, Jean-Landais N, Giaufre E (1988) Rapid
acquired tolerance to cow’s milk by oral route in a case of severe
childhood food allergy. Allerg Immunol (Paris) 20:67–68
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