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Background The measurement of specific serum immunoglobulin E (sIgE) and the skin
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prick test (SPT) are accepted tools in the diagnostic work-up of suspected food allergy.
Often only one of the methods is used to determine sensitization; however, it is still under
debate whether these two methods can be used interchangeably.
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Objectives To investigate the concordance of SPT and sIgE serum assays with regard to
suspected food allergy.

Methods In 395 children referred to our clinic with suspected cow’s milk allergy and in
268 children with suspected hen’s egg allergy specific immunoglobulin E (IgE) was mea-
sured, a SPT and an oral food challenge performed. A weal size > 3 mm and

sIgE > 0.35 kU/L were considered positive. The weal size of the SPT and the level of
food-specific IgE were tested for correlation for each allergen.

Results Of the 395 (23%) children orally challenged with cow’s milk, 92 showed no corre-
sponding results for SPT and sIgE as either positive or negative. For hen’s egg, in 27 of
268 (10%) children differing test results for SPT and sIgE in serum were obtained. More-
over, regarding the quantitative values for sIgE and SPT in children with or without clini-
cally relevant food allergy, sIgE and SPT correlated badly.

Conclusions The concordance between SPT and sIgE is surprisingly low for cow’s milk
and hen’s egg on an individual basis. Therefore, the tests should not be used interchange-
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ably. Especially in children who receive a negative test result the alternative test should
also be used. Furthermore, our data indicate again that oral food challenges are still the
method of choice to diagnose food allergies.
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Introduction

Food allergy still seems to be a rising problem in wes-
tern countries [1, 2]. It is often suspected in infants and
children, especially in those with pre-existing atopic
dermatitis (AD) and/or a positive family history of ato-
pic diseases [3]. This may explain the increased demand
for a reliable evaluation of patients with suspected
food-related symptoms, who may otherwise be unjusti-
fiably subjected to harmful dietary restrictions [4]. The
foods most commonly involved are cow’s milk, hen’s
egg, peanut, tree nuts, soy, fish and wheat [5, 6].

Clinical reactions to foods range from mild skin symp-
toms to life-threatening anaphylactic reactions [7-10].

Controlled oral food challenges still represent the
“gold standard” for diagnosing food allergy [6, 10-16].
However, they are time-consuming, troublesome for the
patients and not without risk of even severe allergic
symptoms. Therefore, there is a need for instruments
that may make controlled oral food challenges superflu-
ous—at least in part. In particular, a negative result
should exclude clinically relevant reactions.

The majority of food allergies in children are medi-
ated by immunoglobulin E (IgE). Therefore, one of the
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first steps in the diagnostic work-up of children with
suspected food allergy is the determination of the pres-
ence of IgE antibody to specific foods using skin prick
test (SPT) or serum assays. Both techniques are widely
accepted diagnostic tools [17-25]. However, they merely
detect sensitization and do not necessarily indicate clin-
ical relevance. Hence, several authors have shown a
correlation between the level of sIgE and the likelihood
of clinical reaction and established so-called “decision
points”, which predict clinically relevant food allergy
[26-32]. However, the findings vary considerably
between authors and seem to be dependent on the aller-
gen and the population studied [33, 34]. SPTs have
been used for decades to prove or exclude sensitization
to allergens. As with sIgE, several studies proposed
“cut-off” values of weal sizes [20, 30, 35-40]. However,
taken together, the results of the SPT also vary consid-
erably in the literature and are only provided for some
foods.

Despite these limitations, international position
papers and guidelines commonly propose the perfor-
mance of only one of the tests if food allergy is sus-
pected; either  appears appropriate if no
contraindications exist such as urticaria factitia in SPT
[17, 41, 42]. As both are IgE-dependent test instru-
ments, one could assume that comparable test results
should be obtained in the same patient, so they might
be used interchangeably. However, as yet, no study has
examined the concordance of SPT and sIgE results and
whether the performance of sIgE or performance of SPT
should be preferred in the diagnostic work-up of sus-
pected food-related symptoms.

This study draws on data from a large number of
children to examine the concordance of SPT- and sIgE-
results for cow’s milk and hen’s egg and to compare
these tools in relation to the outcome of oral food chal-
lenges.

Methods

Study population

We studied retrospectively 501 children referred con-
secutively to our department for evaluation of sus-
pected food allergy: 395 for cow’s milk allergy and
268 children with suspected hen’s egg allergy. Suspi-
cion was defined as either the feeling of the parents
that cow’s milk or hen’s egg could contribute to clin-
ical symptoms of the child (e.g. angioedema after
food intake) or that sIgE was elevated or SPT test
positive in a child with eczema and the food had not
been introduced into the child’s diet so far. Children
with a history of anaphylaxis within the last
12 months to a clearly identified causative allergen
and the detection of sensitization did not undergo

oral food challenge test. Only children undergoing all
the three tests required for this study (oral food chal-
lenge, determination of sIgE and SPT) were included
in the study.

Skin Prick Test

Skin prick tests were performed prior to the oral food
challenge. For SPTs, native foods were used: one drop
of each fresh cow’s milk containing 3.5% fat or
native hen’s egg (whisked white of egg and yolk).
SPTs were performed with 1 mm single-peak lancets
(ALK, Copenhagen, Denmark). We used 10 mg/mL his-
tamine dihydrochloride (ALK) as a positive control
and saline solution as a negative control. SPTs were
read after 15 min. All tests with a weal diameter
below 3 mm elicited by histamine or with a weal
of > 2 mm by the negative control were excluded.
SPT was assessed as positive if the weal diameter
was > 3 mm [43].

Specific serum IgE

Blood was drawn directly prior to the oral food chal-
lenge. Patient sera were analysed for concentrations of
specific IgE antibody titres to cow’s milk and hen'’s egg,
determined by FEIA using the ImmmunoCAP® (Phadia,
Uppsala, Sweden) [44]. Children were regarded as sensi-
tized if specific IgE was > 0.35 kU/L.

Oral food challenges

Oral food challenges were performed as a result of a
suggestive medical history, and/or positive SPT, and/
or elevated sIgE level. We analysed the two most
common IgE-mediated food allergens in European
children: cow’s milk and hen’s egg. A total of 289 of
the 395 challenges with cow’s milk (73%) and 186 of
the 268 challenges with hen’s egg (69%) were per-
formed as double-blind, placebo-controlled food chal-
lenges (DBPCFC). Open challenges were allowed in
younger children who had a clear history of immedi-
ate type reactions. The clinical dietician randomized
and prepared the challenges. Briefly, successive doses
(0.1, 0.3, 1.0, 3.0, 10.0, 30.0 and 100.0 mL corre-
sponding to 3 mg-3.3 g protein) of fresh pasteurized
cow’s milk containing 3.5% fat or placebo (Neocate,
SHS, Liverpool, UK) were administered at least
30 min apart [14, 45, 46]. For hen’s egg, pasteurized
hen’s egg (white and yolk) was administered in a
similar way using semilog increases ranging from
5 mg to 4.6 g protein. Oral food challenges were per-
formed and evaluated in detail as described previ-
ously and regarded as positive if objective symptoms
were observed [27, 34, 47].

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1266-1272
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Statistics

For the statistical analysis, we used SPSS for Windows
(version 17.0). Spearman rank correlation test was used
and comparisons were considered significant for
P < 0.05.

Ethics Statement

The study was approved by the institutional ethics com-
mittee.

Results

Study population and clinical outcome of food challenge

We studied a total of 663 oral food challenges in 501
children: 395 with cow’s milk and 268 with hen’s egg
(Table 1). For cow’s milk, patients’ age ranged from
3 months to 13 years (median 12 months) and for hen’s
egg from 4 months to 14 years (median 16 months).

A total of 209 children challenged with cow’s milk
had a history of a suspected allergic reaction and 62
had no previous reaction reported. In hen’s egg, 49
children had a history of a possible reaction and 71 had
no reaction reported. Of these 71 children, 11 had never
had hen’s egg introduced into their diet. Information
about previous reactions was missing or inconclusive
for 124 patients challenged with cow’s milk and 148
children undergoing hen’s egg challenge.

Fifty-two percent of cow’s milk challenges and 73%
of hen’s egg challenges were assessed as positive

(Table 1). A total of 64 of 162 children who underwent
evaluation for both cow’s milk and hen’s egg had posi-
tive reactions to both allergens.

Outcome of SPT

A total of 395 SPTs were performed with cow’s milk
and 268 with hen’s egg. For cow’s milk, 57% of the
SPTs were assessed as positive. The median weal
diameter of SPTs was 4.5 mm with a range 0-20 mm.
For hen’s egg, 82% of SPTs were assessed as positive,
with a median weal diameter of 8.0 mm (range
0-25 mm).

For cow’s milk, 14% of the patients had a positive
SPT, but no clinical reaction upon challenge (Table 1).
On the other hand, 8% of the patients had a negative
SPT for cow’s milk, but the oral provocation was posi-
tive (Table 1). Similar results were obtained for hen’s
egg. Results are shown in Table 1.

Outcome of specific serum IgE

A total of 395 measurements of food-specific IgE
were performed for cow’s milk and 268 for hen’s
egg. For cow’s milk, sIgE ranged from O to 796 kU/L
(median 1.3 kU/L). Based on a detection level
of > 0.35 kU/L 276, children (70%) were sensitized
to cow’s milk. For hen’s egg, sIgE ranged from 0 to
366 kU/L (median 4.0 kU/L) and 230 (86%) were
considered to be sensitized. Table 1 shows sIgE results
in combination with the results of food challenge and
SPT.

Table 1. Absolute numbers and (percentages) for positive and negative oral food challenges (OFC), skin prick tests (SPT) and allergen-specific IgEs
(sIgE). Specific IgE > 0.35 kU/L and SPT weal size diameter > 3 mm were considered positive are shown. Highlighted in grey and bold are the
inconsistencies between positive and negative results for SPT and specific IgE

Cow’s milk (n = 395)

Hen'’s egg (n = 268)

OFC SPT sIgE OFC SPT SIgE
pos neg pos neg pos neg pos neg pos neg pos neg
OFC pos 205 - 172 33 179 26 195 - 182 13 187 8
(5209%0)* (849%) (169%) (879%) (139%) (73%)* (939%) (7%) (96%) (4%%0)
neg - 190 54 136 97 93 - 73 39 34 43 30
(48%)*  (28%) (72%) (519%) (499%) 27%)*  (53%) (479%) (599%) (41%)
SPT pos 226 - 205 21 221 - 212 9
(57%)* (529%0)* (5%)* (820%0)* (79%)* (3%)*
neg - 169 71 98 - 47 18 29
(43%)* | (18%)*  (25%)* (18%)* | (79%)* (119%)*
sIgE pos 276 - 230 -
(70%)* (86%)*
neg - 119 - 38
(3000)* (149%)*

*Percentages are based on the total number of patients challenged with the according allergen (n = 395 for cow’s milk and 268 for hen’s egg).
If not indicated, percentages are based on the number of patients with a positive (and negative respectively) OFC result to the according allergen.

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1266-1272
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Table 2. Shown are the absolute numbers and (percentages) for differ-
ent combinations of positive and negative specific IgE and SPT in

regard to the outcome of the oral food challenge test

Positive Negative

Cow’s milk (n = 395) Total challenge challenge

Specific IgE positive and 205 (52%) 161 (41%) 44 (11%)
SPT-positive

Specific IgE positive and 71 (189%) 18 (5%) 53 (13%)
SPT-negative

Specific IgE negative and 21 (5%) 11 (3%) 10 (3%)
SPT-positive

Specific IgE negative and 98 (25%) 15 (4%) 83 (200%)
SPT-negative

Hen’s egg (n = 268)

Specific IgE positive and 212 (79%) 178 (66%) 34 (13%)
SPT-positive

Specific IgE positive and 18 (7%) 9 (3%) 9 (3%)
SPT-negative

Specific IgE negative and 9 (3%) 4 (1%) 5 (2%)
SPT-positive

Specific IgE negative and 29 (119%) 4 (1%) 25 (99%)

SPT-negative

Comparison of SPT and slgE

For children orally challenged with cow’s milk, 92 of
395 (23%) showed no corresponding results for SPT

Cow's milk allergic children
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and sIgE as either positive or negative (Table 1). For
hen’s egg, in 27 of 268 (10%) children, differing test
results for SPT and sIgE in serum were obtained
(Table 1). In Fig. 1, we compared sIgE levels (in kU/L)
with the mean size weal diameter of SPT (in mm) for
both allergens in children with clinically relevant food
allergy and in those without. It is clearly seen that the
correlation between the levels of allergen-sIgE and the
SPT with the same allergen is poor in both groups. Cor-
relation between sIgE and SPT for children < 3 years, 3
—6 years and > 6 years of age improved with rising
age: for cow’s milk, correlation coefficient was
r = 0.55, 0.54 and 0.72, respectively; and for hen’s egg
r = 0.31, 0.60 and 0.61 respectively.

There was no significant difference neither in the
proportion of children with non-corresponding results
for SPT and sIgE nor the correlation coefficient r in
children undergoing DBPCFC and those who had open
food challenge (data not shown).

Discussion

Several factors influence the choice between the two
IgE test systems, SPT and sIgE. Among these lower
costs and immediate availability of the test results are
in favour of the SPT, whereas independence of drug use
(antihistamine or topical steroid) and skin condition
favour sIgE measurement.

Cow's milk tolerant children

25 4 r=0.52, P<0.0001
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Specific IgE (kU/L)

Fig. 1. Relation between weal size of skin prick test (in mm) and specific serum IgE levels (in kU/L) for cow’s milk and hen’s egg, respectively.
The results are shown separately for allergic children (with positive outcome of the oral food challenge test) or tolerant children (negative outcome
of the oral food challenge test). Specific IgE below < 0.35 kU/L was set as 0.1 kU/L.
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Similar values for sensitivity, specificity as well as
positive and negative predictive values have been
described for food-specific serum IgE and SPT [40, 48—
51]. This is also true for the data presented here, for
which these parameters are almost identical to our pre-
viously published ones [52]. However, our data indicate
that the determination of sensitization in a child with
suspected food allergy is highly dependent on the
method used. It cannot be stated any longer that SPT or
measurement of sIgE may be used interchangeably.

In a small study of 24 grass- and/or tree-pollen-aller-
gic patients and eight control individuals, Niederberger
et al. studied the association of allergen-specific IgE
serum levels with skin and nasal sensitivity using
recombinant tree and grass pollen allergens [53]. The
authors reported no correlation between sIgE-levels and
SPT. Furthermore, in that study weal size of SPT and
nasal provocation-severity score correlated signifi-
cantly, but sIgE-levels and nasal provocation did not.

For both the SPT (in vivo test) and sIgE (in vitro
assay), there may be factors that influence the magni-
tude of the response such as the number and/or density
of IgE epitopes on a particular allergen or the affinity/
avidity of IgE antibodies. However, this influence may
be different for the two test systems. Furthermore, the
presence of specific IgG antibodies may affect the result
of the two test systems unequally.

Although it has been shown in several other studies
that the SPT is slightly superior to sIgE with regard to
specificity and negative predictive values [22, 25, 39,
40, 47, 51], this is notably overridden in this study by
the fact of numerous clear instances of opposing
results. Transferring our results into the daily clinical
practice, a patient evaluated with in vitro testing might
end up with different advice than a patient who under-
went SPT. As neither of the two test systems is superior,
the proposed flow sheet may be useful (Fig. 2).

In conclusion, our data show that the correlation
between SPT and sIgE is surprisingly low for cow’s milk

References

[S2]

1 Sicherer SH. Epidemiology of food
allergy. J Allergy Clin Immunol 2011;
127:594-602.

2 Mullins RJ. Paediatric food allergy
trends in a community-based specialist
allergy practice, 1995-2006. MJA
2007; 186:622-5.

3 Sampson HA, McCaskill CC. Food
hypersensitivity and atopic dermatitis:
evaluation of 113 patients. J Pediatr
1985; 107:669-75.

4 Fleischer DM, Bock SA, Spears GC
et al. Oral food challenges in children

[«)]

29:91-6.

~

with a diagnosis
J Pediatr 2011; 158(4):578-83. Fatal and
Burks AW, James JM, Hiegel A ef al
Atopic dermatitis and food hypersensitiv-
ity reactions. J Pediatr 1998; 132:132—6.
Niggemann B, Sielaff B, Beyer K, 9 Sicherer S, Morrow EH, Sampson HA.
Binder C, Wahn U. Outcome of double-
blind, placebo-controlled food chal-
lenge tests in 107 children with atopic
dermatitis. Clin Exp Allergy 1999;

Mehl A, Wahn U, Niggemann B. Ana-
phylactic reactions in children - a
questionnaire-based
many. Allergy 2005; 60:1440-5.

Suspicion of food allergy

4 4

SPT or slgE negative ‘

SPT ar sIgE positive

Use alternative test (sigE or SPT)

Depending on
patient's history

dagnosi 4 4

decision points) Alternative test Alternative test
positive negative
4 3
R Food may be
] lien
Controlled oral food challenge introduced at home®

Fig. 2. Decision tree for the diagnostic approach in suspected cow’s
milk or hen’s egg allergy. *In case of any suspicion of a systemic and
therefore potentially life-threatening reaction in the history, oral food
challenge should be performed under medical supervision.

and hen’s egg on an individual basis. Therefore, the
tests should not be used interchangeably. Especially in
children who receive a negative test result, the alterna-
tive test should also be used. However, even if both
tests are used, there remain a small proportion of chil-
dren with a positive oral food challenge without detect-
able sensitization. Therefore, a comprehensive history is
an essential component in evaluating food allergy; in
the majority of cases controlled oral food challenges
still remain the gold standard in evaluating suspected
food allergy in children.

Acknowledgements

We would like to thank our dieticians Christiane Binder,
Mandy Ziegert and Kerstin Dobberstein for diligently
performing the oral food challenges, and Gabriele
Schulz for perfect technical assistance.

Declaration of source of funding: Departmental Fund-

ing.

of food allergy. 8 Sampson HA, Mendelson L, Rosen JP.
near-fatal anaphylactic
reactions to food in children and
adolescents. N Engl J Med 1992;

327:380-4.

Dose-response in double blind, placebo
controlled oral food challenges in chil-
dren with atopic dermatitis. J Allergy
Clin Immunol 2000; 105:582—6.

10 Reibel S, Roehr C, Ziegert M, Sommer-
feld C, Wahn U, Niggemann B. Which
safety measures need to be undertaken
in oral food challenges in children?
Allergy 2000; 55:940-4.

survey in Ger-

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1266-1272



Comparison of SPT and IgE in food allergy 1271

11

12

14

15

17

20

2

—_

22

23

Bock SA, Sampson HA, Atkins FM
et al. Double-blind, placebo-controlled
food challenge (DBPCFC) as an official
procedure: a manual. J Allergy Clin
Immunol 1988; 82:986-97.

Bock SA, Atkins FM. Patterns of food
hypersensitivity during sixteen years
of double-blind, placebo controlled
food challenge. J Pediatrics 1990;
117:561-7.

Eigenmann PA. Breaking frontiers for
better early allergy diagnosis. Allergy
2004; 59:895-6.

Niggemann B, Wahn U, Sampson HA.
Proposals for standardization of oral
food challenge tests in infants and
children. Pediatr Allergy Immunol
1994; 5:11-3.

Sicherer SH. Food allergy: when and
how to perform oral food challenges.
Pediatr  Allergy ~ Immunol  1999;
10:226-34.

Nowak-Wegrzyn A, Assa’ad AH, Bahna
SL, Bock SA, Sicherer SH, Teuber SS.
Adverse Reactions to Food Committee
of American Academy of Allergy,
Asthma & Immunology. Work Group
report: oral food challenge testing. J
Allergy Clin  Immuynol 2009; 123
(Suppl. 6): S365-83.

American College of Allergy, Asthma
& Immunology. Food allergy: a prac-
tice parameter. Ann Allergy Asthma
Immunol 2006; 96 (3 Suppl. 2): S1-68.
Niggemann B, Reibel S, Roehr CC et al.
Predicorts of positive food challenge
outcome in non-IgE-mediated reac-
tions to food in children with atopic
dermatitis. J Allergy Clin Immunol
2001; 108:1053-8.

Niggemann B, Beyer K. Diagnostic pit-
falls in food allergy in children.
Allergy 2005; 60:104—7.

Eigenmann P, Sampson HA. Interpret-
ing skin prick tests in the evaluation of
food allergy in children. Pediatr
Allergy Immunol 1998; 9:186-91.
Hansen TK, Hest A, Bindslev-Jensen C.
An evaluation of the diagnostic value
of different skin tests with egg in clini-
cally egg-allergic children having ato-
pic dermatitis. Pediatr Allergy Immunol
2004; 15:428-34.

Majamaa H, Moisio P, Holm K, Kau-
tiainen H, Turjanmaa K. Cow’s milk
allergy: diagnostic accuracy of skin
prick and patch tests and specific IgE.
Allergy 1999; 54:346-51.

Keskin O, Tuncer A, Adaglioglu G,
Sekerel BE, Sackesen C, Kalayci O.

24

25

26

27

28

29

30

3

—

32

33

Evaluation of the utility of atopy
patch testing, skin prick testing, and
total and specific IgE assays in the
diagnosis of cow’s milk allergy. Ann
Allergy  Asthma  Immunol  2005;
94:553-60.

Stromberg L. Diagnostic accuracy of
the atopy patch test and the skin-prick
test for the diagnosis of food allergy in
young children with atopic eczema/
dermatitis syndrome. Acta Paediatr
2002; 91:1044-9.

Vanto T, Juntunen-Backman K, Kalimo
K et al. The patch test, skin prick test,
and serum milk-specific IgE as diag-
nostic tools on cow’s milk allergy in
infants. Allergy 1999; 54:837-42.
Boyano Martinez T, Garcia-Ara C,
Diaz-Pena JM, Munoz FM, Garcia San-
chez G, Esteban MM. Validity of spe-
cific IgE antibodies in children with
egg allergy. Clin Exp Allergy 2001;
31:1464-9.

Celik-Bilgili S, Mehl A, Verstege A
et al. The predictive value of specific
IgE levels in serum for the outcome of
oral food challenges. Clin Exp Allergy
2005; 35:268-73.

Garcia-Ara C, Boyano-Martinez T,
Diaz-Pena JM, Martin-Munos F, Rech-
e-Frutos M, Martin-Esteban M. Specific
IgE levels in the diagnosis of immedi-
ate hypersensitivity to cow’s milk pro-
tein in the infant. J Allergy Clin
Immunol 2001; 107:185-90.

Perry TT, Matsui EC, Conover-Walker
MK, Wood RA. The relationship of
allergen-specific IgE levels and oral
food challenge outcome. J Allergy Clin
Immunol 2004; 114:144-9.

Rancé F, Abbal M, Lauwers-Cances V.
Improved screening for peanut allergy
by the combined use of skin prick tests
and specific IgE assays. J Allergy Clin
Immunol 2004; 109:1027-33.

Sampson HA, Ho DG. Relationship
between food-specific IgE concentra-
tions and the risk of positive food
challenges in children and adoles-
cents. J Allergy Clin Immunol 1997,
100:444-51.

Sampson HA. Utility of food-specific
IgE concentrations in predicting symp-
tomatic food allergy. J Allergy Clin
Immunol 2001; 107:891-6.

Niggemann B, Rolinck-Werninghaus C,
Mehl A, Binder C, Ziegert M, Beyer K.
Controlled oral food challenges - when
indicated, when superfluous? Allergy
2005; 60:865-70.

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1266-1272

34

35

36

37

38

39

40

4

—_

42

43

44

Mehl A, Verstege A, Staden U et al.
Utility of the ratio of food-specific IgE/
total IgE in predicting symptomatic
food allergy in children. Allergy 2005;
60:1034-9.

Hill DJ, Duke AM, Hosking CS, Hudson
IL. Clinical manifestations of cow’s
milk allergy in childhood. II. The diag-
nostic value of skin tests and RAST.
Clin Allergy 1988; 18:481-90.

Hill DJ, Heine RG, Hosking CS.
The diagnostic value of skin prick
testing in children with food allergy.

Pediatr  Allergy ~ Immunol  2004;
15:435-41.
Kagan R, Hayami D, Joseph L, St.

Pierre Y, Clarke AE. The predictive
value of a positive prick skin test to
peanut in atopic, peanut-naive chil-
dren. Ann Allergy Asthma Immunol
2003; 90:640-5.

Saarinen KM, Suomalainen H, Sav-
ilahti E. Diagnostic value of skin-

prick and patch tests and serum
eosinophilic  cationic  protein and
cow’s milk-specific IgE in infants

with cow’s milk allergy. Clin Exp
Allergy 2001; 31:423-9.

Sporik R, Hill DJ, Hosking CS. Speci-
ficity of allergen skin testing in pre-
dicting positive open food challenges
to milk, egg and peanut in children.
Clin Exp Allergy 2000; 30:1540-6.
Verstege A, Mehl A, Rolinck-Werning-
haus C ef al. The predictive value of
the skin prick test wheal size for the
outcome of oral food challenges. Clin
Exp Allergy 2005; 35:1220-6.

Bernstein IL, Bernstein DI, Hamilton
R etal; American Academy of
Allergy, Astma and Immunology;

Americal College of Allergy, Asthma
and Immunology. Allergy diagnostic
testing: an updated practice parame-
ter. Ann Allergy Astma Immunol
2008; 100 (3 Suppl. 3): S1-148.
Henzgen M, Ballmer-Weber BK, Erd-
mann S ef al. Skin testing for food
allergens. Guideline of the German
Society of Allergology and Clinical
Immunology (DGAKI), the Physicians’
Association of German Allergologists
(ADA) and the Society of Pediatic
Allergology (GPA), together with the
Swiss Society of Allergology. J Dtsch
Dermatol Ges. 2008; 6:983-8.

Dreborg S. Histamine reactivity of the
skin. Allergy 2001; 56:359-64.

Axen R, Drevin H, Kober A, Yman L. A
new laboratory diagnostic system



1272 A Mehl et al

45

46

47

applied to allergy testing. N Engl Reg
Allergy Proc 1988; 9:503.
Bindslev-Jensen C, Ballmer-Weber BK,
Bengtsson u et al.; European
Academy of Allergology and Clinical
Immunology. Standardization of
food challenges in patients with
immediate reactions to foods — posi-
tion paper from the European Acad-
my of Allergology and Clinical
Immunology. Allergy 2004; 59(7):
690-7.

Niggemann B. Role of oral food chal-
lenges in the diagnostic work-up of
food allergy in atopic eczema dermati-
tis syndrome. Allergy 2004; 59(Suppl.
78):32—4.

Niggemann B. When is an oral food
challenge positive? Allergy 2010; 65:2—6.

48

49

50

51

Eiken P, Mosbech H, Jacobsen L et al.
Comparison between two different
assays for measurements of allergen-
specific IgE and skin prick test in the
diagnosis of insect venom allergy.
Allergy 1992; 47:495-7.

Blanco C, Carrillo T, Ortega N, Alvarez
M, Dominguez C, Castillo R. Compari-
son of skin-prick test and specific
serum IgE determination for the diag-
nosis of latex allergy. Clin Exp Allergy
1998; 28:971-6.

Rancé F, Juchet A, Brémont F, Dutau
G. Correlations between skin prick tests
using commercial extracts and fresh
foods, specific IgE, and food chal-
lenges. Allergy 1997; 52:1031-5.
Roehr C, Reibel S, Ziegert M, Sommer-
feld C, Wahn U, Niggemann B. Atopy

52

53

patch test together with level of spe-
cific IgE reduces the need for oral food
challenges in children with atopic der-
matitis. J Allergy Clin Immunol 2001;
107:548-53.

Mehl A, Rolinck-Werninghaus C, Sta-
den U et al. The atopy patch test in the
diagnostic workup of suspected food-
related symptoms in children. J Allergy
Clin Immunol 2006; 118:923-9.
Niederberger V, Stiibner P, Spitzauer S
et al. Skin test results but not serology
reflect immediate type respiratory sen-
sitivity: a study performed with recom-
binant allergen molecules. J Invest
Dermatol 2001; 117:848-51.

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1266-1272



