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Diagnostic Usefulness of the Serum-Specific IgE, the
Skin Prick Test and the Atopy Patch Test Compared with
That of the Oral Food Challenge Test
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Background: Atopic dermatitis (AD) is frequently associated
with food allergies. In addition to the skin prick test (SPT) and
serum-specific IgE, the atopy patch test (APT) has been
introduced as a diagnostic procedure for food allergies.
Objective: Our aim was to evaluate the diagnostic value of
the APT, the SPT and the serum-specific IgE levels compared
with that of oral food challenge test against milk and egg in
AD patients. Methods: We conducted the SPT and APT, and
determined the serum-specific IgE levels against milk and
egg antigens for 101 patients. Oral food challenge tests were
conducted for 86 out of 101 AD patients. The sensitivity,
specificity and positive and negative predictable values were
calculated for all the tests. Results: Twenty-five patients were
positive to oral food challenges. The sensitivity of the APT for
milk was 66.7%, while the figures for the SPT and the
serum-specific IgE were 35.5% and 14.2%. The sensitivity of
the APT for egg was 50%, while that for the SPT and
serum-specific IgE were 21.4% and 6.7%. Conclusion: We
were able to conclude that the APT test seems to be a
valuable additional tool for the diagnostic method of food
allergies in AD. (Ann Dermatol 22(4) 404~ 411, 2010)
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INTRODUCTION

Atopic dermatitis (AD) is a chronic and recurrent
inflammatory cutaneous pruritic disorder with world-wide
morbidity rates of 10~20% in children and 1~3% in
adults'. Although the etiology of AD is still not clear, it is
known that there are very complicated relationships
among immunological mechanisms, genetic factors and
environmental factors, including food antigens®. It has
been reported that about 10~40% of patients with AD
showed allergic reactions against food antigens®”, which
are frequently caused by eggs, milk, beans, wheat and
peanuts®. Both AD and food allergies frequently occur in
children, and especially within several years after birth”.
As a method for assessing food antigens, the double-blind,
placebo-controlled food challenge (DBPCFC) is known to
be the most informative method to date’. However, there
are many difficulties for conducting a DBPCFC on the
food allergies of AD patients. Therefore, it is necessary to
find an easier, safer and more informative method of
diagnosis.

Immediate hypersensitivity against a particular food anti-
gen may be diagnosed relatively easily by history taking,
the serum-specific IgE level, the skin prick test (SPT) and
the food challenge test. However, in terms of delayed
hypersensitivity, the causal relationship between the
symptoms and the food antigen is sometimes obscure.
Accordingly, there has been active research on the patch
test as a means of explaining delayed hypersensitivity. In
1982, Mitchell et al.'” conducted the patch test using
house dust mite Dermatophagoides to evaluate the
usefulness of the atopy patch test (APT) for diagnosing AD
patients. Since then, several authors have studied the APT
to evaluate whether it is a useful diagnostic method to
prove clinically related antigens'"'*.



We measured the serum-specific IgE levels and we
conducted the SPT, APT and the oral food challenge test
against typical food allergens (cow’s milk and hen’s eggs)
in AD patients under the age of 6 years in order to
evaluate the accuracy and usefulness of each test for
diagnosing the food allergies of these patients.

MATERIALS AND METHODS
Subjects

We studied 101 AD patients (58 males and 43 females)
under the age of 6 years (mean age: 3.1+ 1.4) as subjects,
on the basis of Hanifin and Rajka’s guideline, for the
evaluation of suspected food allergy. Suspicion was
defined as the feeling of the parents that food might have
contributed to the clinical symptoms of their AD children.
The patients with a clear history of a severe allergic
reaction to an isolated food were not included. The mean
age of the patients at onset was 0.8+ 1.2 years and the
mean prevalence period was 2.4+2.9 years. Sixteen of
the 101 patients (15.8%) had a personal history of
bronchial asthma and allergic rhinitis besides AD, and 22
(21.8%) of them had a family history of one or more of
these 3 atopy diseases above mentioned.

Methods

1) Measurement of AD severity

For the measurement of AD severity, we used the
standardized technique of the Severity Scoring of Atopic
Dermatitis (SCORAD) index'*. To begin with, we measur-
ed the area of the skin lesions and then we assessed them
for 5 items (erythema, edema/papulation, oozing/crusts,
excoriation and lichenification) from 0 (none) to 3
(severe). Dryness was evaluated on the noninflammatory
skin from O (none) to 3 (severe). Finally, using 2 visual
analogue scales for the degree of itching and sleep
deprivation, the patients were subjectively checked from 0
to 10. These measures were used for calculating scores in
the equation below, and the SCORAD index varies from 0
to 103; it can be classified into mild: 1~ 15, moderate: 16
~40 and severe: 41~103. The equation is as follows:
SCORAD =(0.2 x area) + {3.5 x (erythema + edema/papul-
ation +oozing/crusts + excoriations + lichenification +dry
skin)} +subjective scores.

2) Oral food challenge test

We started the oral food challenge test with 5 ml, 10 ml,
50 ml and 100 ml of milk in 20 minute intervals. After 2
days, we conducted the egg challenge test. We started
with 1/4 of a boiled egg, and then we gradually increased
this amount to a whole boiled egg in 20 minute
intervals''®. The provocation was stopped if clinical

Diagnostic Usefulness of the Atopy Patch Test in Atopic Dermatitis

symptoms or signs such as urticaria, angioedema, asthma
attack, vomiting, diarrhea, shock and exacerbation of
pre-existing eczema lesions (at least a 10 point increase of
the SCORAD score) were observed. The outcome of the
food challenge test was divided into immediate and
delayed reactions. Immediate reactions were defined as
those occurring within 20 min after the last dose and
delayed reactions were defined when the reactions were
observed between 2 and 24 hr after the last dose of the
food challenge'”. All the subjects were restricted as to the
intake of milk and egg for at least 2 weeks prior to the
food challenge test. Those subjects were also restricted as
to intake of oral antihistamines and topical steroid
applications for at least 1 week prior to the food challenge
test.
3) Measurement of serum-total IgE and serum-specific
IgE levels
We collected blood samples from the subjects and we
measured the serum-total IgE levels using the paper
radioimmunosorbent test (PRIST) kit (Behring, Marbug,
Germany) and we measured the specific IgE levels using
the radioallergosorbent test (RAST) kit (Pharmacia,
Uppsala, Sweden) for milk and egg antigens. A positive
response was defined when the antigen-specific IgE level
was over class 3 (6.9 kUA/L) for milk and over class 3
(5.45 kKUA/L) for egg, respectively.
4) SPT
The antigens used in our study were whole cow’s milk
and hen’s egg (Allergopharma, Reinbek, Germany) with
histamine as a positive control and saline solution as a
negative control. We cleaned the normal skin on the
subject’s back with alcohol and then prick tests were done
at 2 cm intervals using a lancet. Skin responses were
observed after 20 min. If the erythema was less than 15
mm, it was marked -+, if the erythema was 15 mm or more
and the wheal was 3 mm or less, then it was marked + +,
and if the wheal was 3~5 mm, then it was marked + + +'°.
Skin reactions were considered positive when they were
marked above + + +. All the subjects were also restricted
as to intake of oral antihistamines and topical steroid
applications for at least 1 week prior to the prick test.
5) APT
APTs were done with cow’s milk (100% and 10%), boiled
hen’s egg yolk (100% and 10%), and boiled hen’s egg
white (100% and 10%) using small a Finn chamber®
(Epitest Ltd Oy, Tuusula, Finland) with Scanpor tape
(Alpharma AS, Vennesla, Norway) on the back skin of
patients. We read the skin reactions 48 hr after the
application of patches in order to evaluate the delayed
reactions at the patched sites. Skin reactions were
considered positive when they were marked + or more
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according to the International Contact Dermatitis Research
Group standards'’. All the subjects were also restricted as
to intake of oral antihistamines and topical steroid
applications for at least 1 week prior to the APT.

6) Statistics

The mean values of the acquired data were compared
using SPSS 10.0 for Windows (SPSS Inc., Chicago, IL,
USA) in order to examine the difference between the
severity and serum IgE level according to descriptive
statistical analysis, gender and the food challenge test. We
analyzed the correlations among the specific serum IgE
level, the patch and prick test and the open-oral challenge
test based on severity. We also performed correlation
analysis between the size of the wheal and the serum-
specific IgE level on the prick test, with a p-value of 0.05
being statistically significant. Then, based on the results of
the oral food challenge test, we studied the sensitivity,

Table 1. Oral food challenge tests with milk and egg

Immediate* Delayed* Both

Milk "
5 ml
10 ml
50 ml
100 ml
Egg'
1/4
2/4
3/4
4/4

—_ - W W
N
—_

- N W N

*Immediate reactions were defined as the reactions within 20
minutes after the test was done, and delayed reactions were
defined when the reactions occurred between 2 hours and 24
hours after the test was done. ' The number of subjects tested
with milk was 86 and that for egg was 84.

specificity and the positive and negative predictive values
of the serum-specific IgE level and the prick and the patch
tests.

RESULTS
Severity of AD

Of the 101 AD patients whose average SCORAD index
was 48.3+17.8, 37 patients (36.6%) had a moderate
degree of AD (SCORAD score: 16~40 points), and 64
(63.4%) had severe AD (SCORAD score: 41~ 103 points).
There was no significant difference in severity between
the male and female patients (p=0.619). The correlation
between the severity of AD and positive results from the
serum-specific IgE level test, the APT, the SPT and the oral
food challenge test was not significant. However, the
severity of AD displayed a positive correlation with the
serum total IgE level (r=0.458, p=0.00).

Clinical outcomes of the oral food challenge test

Oral food challenge tests with cow’s milk and hen’s egg
were performed with cow’s milk in 86 children with AD
and with hen’s egg in 84 children with AD. There were
positive reactions in 11 (12.8%) of 86 patients who
underwent the oral food challenge test with cow’s milk.
Immediate reactions occurred in 8 children and delayed
reactions were observed in 2 children; 1 patient showed
both immediate and delayed reactions after the oral food
challenge test. Among 8 patients who showed immediate
reaction; 3 displayed urticaria 10, 13 and 18 min after
drinking 5 ml of milk, 3 displayed urticaria 9, 12 and 15
min after drinking 10 ml of milk, 1 showed signs of
urticaria, nausea and vomiting 15 min after drinking 50 ml
of milk and 1 displayed urticaria and nausea 10 min after

Table 2. Results of the SCORAD score, the total IgE, the specific IgE, the SPT and the APT in the patients showing a positive FC

reaction with milk

No.*  FC(M)  Age (y0  Gender  SCORAD Total IgE (IU/ml)  SIgEM) (KUA/L)  SPT(M) (mm)  APT(M)T
17 U 0 M 59.3 0 0 0 0
18 U 3 F 47.7 125 0 1 0
237 U, E 5 M 28.9 0 0 0 0
25 E 5 M 87.1 1,513 0 0 0
27 U 3 F 37.4 0 0.39 9 0
32 U 6 F 59.2 380 0 1 0
44 E 2 M 42.4 0 0.50 1 0
48 U, G 16 F 49.0 65.5 0 0 0
56 U 3 M 46.2 33.5 115 0 0
83 U 1 F 45.7 43.4 1.66 9 0
99 U, G 2 M 28.0 691.5 9.36 1 0

*ID number of the children used in the study. TScored from + to +++. TOne patient (ID number 23) showed a combined reaction
on the food challenge test with egg. SPT: skin prick test, APT: atopy patch test, FC: food challenge test, (M): milk, SIgE: specific

IgE, U: urticaria, E: eczema, G: gastrointestinal symptom.
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Table 3. Results of the SCORAD score, the total IgE, the specific IgE, the SPT and the APT in the patients showing a positive FC

reaction with egg

No.*  FC(E) Age (y  Gender  SCORAD Total IgE (IU/ml)  SIGE(E) (KUA/L) SPT(E) (mm) APT(E) "
5 U, G 3 F 62.1 31.4 2.18 0 +
6 E 2 F 33.3 0 0.39 0 0
11 U, G 4 M 24.6 84.4 1.11 0 ++
12 E 1 M 38.8 0 11.10 16 +
17 U 0 M 59.3 0 0 0 +
18 R 3 F 47.7 125.0 0 0 0
25 E 5 M 87.1 1,513.3 0 0 +
27 U 3 F 37.4 0 3.29 9 ++
307 U, E 1 M 30.3 0 0 0 0
32 R 6 F 59.2 380.0 0 0 0
44 U 2 M 42.4 0 0 0 0
73 U, G 71 F 53.2 0 0 0 0
81 U 2 M 69 6.3 0 0 0
83 U 1 F 45.7 43.4 457 9 0

*ID number of the children used in the study. TScored from + to +++. TOne patient (ID number 30) showed a combined reaction
on the food challenge test with milk. SPT: skin prick test, APT: atopy patch test, FC: food challenge test, (E): egg, SIgE: specific
IgE, U: urticaria, G: gastrointestinal symptom, E: eczema, R: rhinitis.

drinking 100 ml of milk. In the 2 patients who displayed
delayed reactions, 1 showed severe symptoms of itching
with darkening erythema and oozing on the flexura of the
arms and legs 8 hr after drinking 100 ml of milk, and 1
developed erythema with itching in the neck and face 12
hr after drinking 100 ml of milk. One patient who
displayed both immediate and delayed reactions showed
urticaria 10 min after drinking 10 ml of milk, followed by
severe itching, erythema, scale and excoriation on the
flexura of both arms 12 hr later (Tables 1, 2). There were
positive reactions in 14 (16.7%) of the 84 patients who
underwent the oral food challenge test with hen’s egg.
Immediate reactions occurred in 10 children and delayed
reactions were observed in 3 children; 1 patient showed
both immediate and delayed reactions after the oral food
challenge test. Among the 10 patients who showed
immediate reactions, 2 developed urticaria 10 min after
eating 1/4 of an egg, 2 developed rhinorrhea 15 and 18
min after eating 1/4 of an egg, 2 showed signs of urticaria,
nausea and vomiting 15 min after eating 1/2 of an egg, 1
developed urticaria 10 min after eating 1/2 of an egg, 1
developed urticaria 8 min after eating 3/4 of an egg, 1
showed symptoms of urticaria and nausea 16 min after
eating 3/4 of an egg and 1 developed urticaria 20 min
after eating a whole egg. Among the 3 patients who
showed delayed reactions, 1 developed intensifying
itching on the flexura of both arms and legs with
darkening erythema and discharge 10 hr after eating a
whole egg, 1 developed severe itching with erythema and
oozing on both legs 11 hrs after eating a whole egg and 1
developed itching and erythema on the neck and the
flexura of the arms and legs with erythema 16 hr after

eating a whole egg. One patient who displayed both
immediate and delayed reactions developed urticaria 15
min after eating 3/4 of an egg, followed by intensifying
itching on the trunk and face with erythema, excoriation
and oozing 13 hr later (Tables 1, 3).

Among the 25 food challenge positive reactions with milk
and egg, immediate reactions were observed in 20
patients. No severe anaphylactic reactions were observed
during the food challenge test. The 20 immediate react-
ions were comprised of urticaria (n=19), nausea/vomiting
(n=5) and rhinitis (n=2). Five patients among the 20
patients who developed urticaria also had gastrointestinal
symptoms (nausea/vomiting). Delayed reactions were
observed in 7 patients among the 25 food challenge
positive reactions with milk and egg. All the delayed
reactions were deterioration of eczema as a flare up of
pre-existing lesions. There were no gastrointestinal or
respiratory reactions. In 2 patients, both immediate and
delayed reactions after the oral food challenge test were
observed.

Serum-total IgE and serum-specific IgE levels: There
was no statistically significant difference in the
serum-total IgE and serum-specific IgE levels between
the groups that were positive and negative on the oral
food challenge test

On the basis of a normal range of serum-total IgE levels (1
~5 years: <60, 6~9 years: <90, 10~ 15 years: <200),
36 (35.6%) out of the 101 patients showed higher levels
of serum-total IgE than the normal range (the mean value
of the serum-total IgE level was 601.8 IU/ml). The mean
level of serum-total IgE was 261.1+275.5 |IU/ml in the
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food challenge positive group with cow's milk and
327.3+677.2 IU/ml in the food challenge negative group
with cow's milk. Those values in the hen's egg test
positive group were 312.0+544.5 IU/ml and they were
318.5+676.5 IU/ml in the hen's egg negative group.
There were no significant differences in the serum-total IgE
levels between the oral food challenge positive and
negative groups with using milk and egg antigen (p>
0.05).

For the results of the serum-specific IgE level, 22 (21.8%)
out of 101 patients showed higher levels of specific IgE
against milk than the normal range and 19 (18.8%) out of
101 patients showed higher levels of specific IgE against
egg than the normal range. The mean level of specific IgE
against egg was 1.5+3.2 kUA/L in the food challenge
positive group with cow’s milk and 0.3 + 1.4 kUA/L in the
food challenge negative group with cow’s milk. Those in
the hen’s egg test were 1.7+3.2 kUA/L and 0.56 +2.1
kUA/L in the positive and negative groups, respectively.
There were no significant differences in the specific IgE
levels between the oral food challenge positive group and
negative group with using milk and egg antigen (p>0.05).

SPT: There was a positive correlation between the size
of the wheals developed during SPT and the serum-
specific IgE level

There were positive responses in 7 (6.9%) out of 101
patients on the SPT against milk, and in 8 (7.9%) out of
101 patients on the SPT against egg (Tables 4, 5). For the
SPT against egg, there was a high and significant
correlation between the size of the wheal and the
serum-specific IgE level (r=0.853, p=0.00). For the SPT
against milk, the correlation was moderate and nonsigni-
ficant (r=0.051, p=0.36).

APT: the oral food challenge, serum-specific IgE and
SPT results of the APT positive group

There were positive reactions in 26 patients (25.7%) out of
101 on the APT; 12 patients had positive reactions to milk
and 14 patients had positive reactions to boiled egg
(Tables 6, 7). All the patients who were positive on the
APT with milk demonstrated negative serum-specific IgE
(sIgE) levels and one of them showed a positive reaction
on the SPT with milk. Six patients of these showed
negative reactions on the food challenge test to milk. Five
of these patients showed positive immediate reactions

Table 4. Results of the SCORAD score, the total IgE, the specific IgE, the SPT and the FC in the patients showing a positive SPT

with milk

No.* SPT(M) (mm) Age (yr)  Gender SCORAD Total IgE (IU/ml) SIgE(M) (KUA/L) APT(M)Jr FC(M)
7 4 1 M 80.7 896 8.18 0 Negative
18 7 3 F 47.7 125 0 0 Negative
26 9 1 M 38.2 3.1 0 0 il

27 9 3 F 37.4 0 0.39 ++ Negative
32 8 6 F 59.2 380 0 0 Urticaria
44 5 2 M 42.4 0 0.5 0 Urticaria
83 9 1 F 45.7 43.4 1.66 0 Urticaria

*ID number of the children used in the study. TScored from + to +++. TFood challenge test not performed. SPT: skin prick
test, FC: food challenge test, (M): milk, SIgE: specific IgE, APT: atopy patch test.

Table 5. Results of the SCORAD score, the total IgE, the specific IgE, the SPT and the FC in the patients showing a positive SPT

with egg

No.*  SPT(E) (mm) Age (yr) Gender SCORAD Total IgE (IU/ml) SIgE(E) (kKUA/L) APT(E) " FC(E)

7 30 1 M 80.7 896 29.9 ++ T

12 16 1 M 38.8 0 11.1 ++ Eczema
27 9 3 F 37.4 0 3.29 + + Urticaria
41 5 4 M 42.4 9.7 0 0 Negative
42 4 15 M 61.7 0 0.82 0 Negative
66 7 6 M 39.2 102.9 0 0 Negative
83 9 1 F 45.7 43.4 4.57 0 Urticaria
94 9 4 M 45.5 193.9 0 0 Negative

*ID number of the children used in the study. TScored from + to +++. TFood challenge test not performed. SPT: skin prick
test, FC: food challenge test, (E): egg, SIgE: specific IgE, APT: atopy patch test, U: urticaria.
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Table 6. Results of the SCORAD score, the total IgE, the specific IgE, the SPT and the FC in the patients showing a positive APT

with milk

No* APT(M)Jr Age (yr) Gender SCORAD Total IgE (IU/ml) SIgE(M) (KUA/L) SPT(M) (mm) FC(M)

17 + 0 M 59.3 0 0 0 Urticaria
19 + 5 F 50.4 0 0 0 Negative
24 + 5 F 72.8 145 0 0 Negative
25 + 5 M 87.1 1,513.3 0 0 Urticaria
27 ++ 3 F 37.4 0 0.39 9 Urticaria
28 + 5 F 76.7 0 0 0 T

33 + 1 M 65.9 3.4 0 0 Negative
49 + 17 M 56.2 202.7 0 0 Negative
53 + 20 M 54.4 1,532 0 0 Negative
56 + 3 M 46.2 33.5 1.15 0 Urticaria
89 + + 3 M 52.4 88 0 0 Negative
72 + 3 M 9.9 215.2 0 0 Urticaria

*ID number of the children used in the study. TScored from + to +++. TFood challenge test not performed. SPT: skin prick
test, FC: food challenge test, APT: atopy patch test, (M): milk, SIgE: specific IgE.

Table 7. Results of the SCORAD score, the total IgE, the specific Ig, the SPT and the FC in the patients showing a positive APT

with egg

No.* APTE)" Age (yr) Gender SCORAD Total IgE (1U/ml) SIgE(E) (kUA/L) SPT(E) (mm) FC(E)
4 + 2 M 45.5 59.7 0 0 Negative
5 + 3 F 62.1 31.4 2.18 0 U, G
7 ++ 1 M 80.7 896 29.90 30 U
11 ++ 4 M 24.6 84.4 1.11 0 U, G
12 + 1 M 38.8 0 11.10 16 T
14 + 7 M 67.9 1,328.0 0 0 Negative
15 + 2 M 16.1 0 0 0 Negative
17 + 0 M 59.3 0 0 0 u

24 + 5 F 72.8 145.0 0 0 Negative
25 + 5 M 87.1 1,513.3 0 0 Eczema
27 ++ 3 F 37.4 0 3.29 9 U

28 + 5 F 76.7 0 0 0 T

89 + 3 M 52.4 88.0 0 0 Negative
94 + 4 M 45.5 193.9 0 0 Negative

*ID number of the children used in the study. TScored from + to ++ +. TFood challenge test not performed. SPT: skin prick
test, FC: food challenge test, APT: atopy patch test, (E): egg, SIgE: specific IgE, U: urticaria, G: gastrointestinal symptom.

such as urticaria. Among the patients showing positivity to
egg, 1 patient had a positive sIge level and 3 patients
showed positive reactions on the SPT with egg. Six
patients showed negative reactions to egg on the food
challenge test; the 6 patients displayed positive reactions
with immediate reactions in five cases and delayed
reactions in one case.

The sensitivity, specificity and positive and negative
predictive values: On comparing the SPT, the specific
IgE level and the APT with the FC results, the APT’s
sensitivity and positive predictive value were greatest

We compared the diagnostic accuracy of the SPT, APT
and specific Ige level with the results of the food
challenge tests. The sensitivities of the APT, SPT and

specific Ig with milk were 66.7%, 35.5% and 14.2%,
respectively. The positive predictive values of the APT,
SPT and specific Ig with milk were 50%, 42.9% and
33.3%, respectively. The sensitivities of the APT, SPT and
specific IgE with egg were 50%, 21.4% and 6.7%,
respectively. The positive predictive values of the APT,
SPT and specific IgE with egg were 57.1%, 37.5% and
25%, respectively. The APT showed relatively higher
sensitivity and a higher positive predictive value than the
other tests with both milk and egg (Table 8). The
performance characteristics of the different diagnostic tests
are listed in Table 8.
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Table 8. The diagnostic value of the APT, SPT and specific

IgE level compared to the outcome of oral challenge

Milk (%) (n=11)

Egg (%) (n=14)

APT SPT SIgkE APT SPT SIgE
Sensitivity 66.7 35.5 14.2 50.0 21.4 6.7
Specificity 92.2 94.5 97.5 91.4 93.0 95.8
PPV 50.0 42.9 333 57.1 37.5 25.0
NPV 95.9 93.7 92.9 88.9 85.9 82.9

APT: atopy patch test, SPT: skin prick test, SIgE: serum specific IgE, PPV: positive predictive value, NPV: negative predictive value.

DISCUSSION

It is known that food antigens play a key role in the onset
or exacerbation of AD and that 10~40% of AD patients
have an allergic response to food antigens*®. The most
precise and confirmative method for diagnosing food
allergy is the DBPCFC test. However, the limitations to
use this as a practical trial are the effort and cost required
for the test process, the difficulty in interpreting the results
and the risk of anaphylaxis during the test. Therefore, it is
necessary to find a new simple and accurate diagnostic
method”'"""”. Isolauri and Turjanmaa'® suggested that the
hypersensitivity to milk in AD infants is divided into a
specific IgE antibody reaction and a T lymphocyte-mediat-
ed response, so the diagnosis of food allergy may be more
accurate by conducting the prick and patch tests together.
Roehr et al.'® asserted that the food challenge test may not
be needed if both the serum-specific IgE level is above a
particular value against food antigens (=0.35 kU/L for
milk, =17.5 kU/L for egg) and the positive result of the
APT are used. Chang et al."" suggested that the patch test
for food antigens may be useful for diagnosing the food
allergies of patients with AD, and especially if there is a
delayed immune response. In 1982, Mitchell et al.'
performed the APT using inhalant allergens with house
dust mite Dermatophagoides antigen to examine delayed
immune reactions. Since then, a number of studies have
conducted patch tests using the same antigen and they
found positive reactions that were clinically and histopa-
thologically similar to delayed hypersensitivity reactions
24~48 hrs after the test. Based on these results, it has
been reported that AD lesions can be induced by not only
IgE-mediated immediate reaction, but also by contact with
various environmental antigens and cell-mediated allergic
contact reactions'®***'. AD is associated with both an
immediate hypersensitivity reaction and a delayed
immune reaction. The delayed response begins 3~4 hr
after disappearance of the immediate response induced by
IgE-mediated mast cell degranulation with increased
expressions of IL-1, IL-3, IL-4, IL-5 and GM-CSF on the
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lesion, allowing the Th-2 lymphocytes to exacerbate the
pre-existing eczematous lesion' .

The APT can be used to test delayed immune reactions.
However, the APT methods and interpretation of the
results have yet to be standardized. Niggemann et al.”*
suggested the use of tests with both crude and 1:10
diluted solutions in order to exclude a false positive result
by an irritant reaction, along with the use of a 12 mm size
Finn chamber in order to reduce a false negative result,
and to keep the patches on for 48 hours and interpret the
result at 72 hr. In Korea, Yim et al.?® conducted three
patching methods on lesional skin and non-lesional skin:
the patch tests without pre-treatment, the patch tests after
barrier disruption by scratching 2 times using a needle,
and patch tests after mixing allergens with 10% DMSO.
They reported that there was no significant difference in
the positive reaction rate among these methods. In this
study, we used undiluted food antigen and a solution
diluted at a ratio of 1:10. The size of the Finn chamber
was 12 mm, the patch was applied for 48 hr and reading
was done 48 and 96 hr after testing. In order for the APT
to be effectively used as a means of identifying antigens
related to a delayed immune reaction in AD patients, it is
essential to standardize the method and procedures of
APT, including the test apparatus and the concentration of
the antigen used in the test.

In this study, we measured the serum-specific IgE and we
conducted the SPT, APT and the oral food challenge test
against cow’s milk and hen’s egg, which are typical food
allergens, in AD patients under the age of 6 years in order
to evaluate the accuracy and usefulness of each test for
making the diagnosis of food allergy in AD patients. The
APT had the highest specificity and positive predictive
value among those diagnostic tests. Therefore, it could be
considered that the APT may be useful when food allergy
is suspected as a causative or etiologic factor of AD. With
such results, although we cannot conclude that the APT is
more accurate than the food challenge test, it may be
added to other tests or used as a safe and convenient
alternative diagnostic method when severe hypersen-



sitivity reactions are expected on the food challenge test.
In conclusion, we aimed to examine the accuracy and
usefulness of each diagnostic test for food allergy by
assessing the serum-specific IgE level for milk and egg and
performing the SPT, APT and food challenge test for milk
and egg. There were no significant relationships between
the AD severity and the results of the serum-specific IgE,
the SPT and the APT. Among these 3 diagnostic tests, the
APT presented the highest sensitivity and positive
predictive value. Accordingly, we believe that the APT
can be used as both a screening test and an auxiliary
method for diagnosing food allergy in AD patients.
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