
Clinics in Dermatology (2010) 28, 38–44
The diagnostic value of atopy patch testing and prick
testing in atopic dermatitis: facts and controversies
Jasna Lipozenčić, MDa,⁎, Ronni Wolf, MDb

aUniversity Department of Dermatology and Venereology, Zagreb University Hospital Center and School of Medicine,
Šalata 4, 1000 Zagreb, Croatia
bDermatology Unit, Kaplan Medical Center, 76100 Rechovot, Israel, affiliated to the Hebrew University-Hadassah Medical
School, Jerusalem, Israel
Abstract We conducted a systematic Medline search of the literature (1998-2008) on the criteria for
performing the skin prick test and atopy patch testing (APT) to determine their utility in atopic
dermatitis (AD). The skin prick, scratch, and skin patch tests are performed to identify which allergen is
causing eczematous skin symptoms in patients with AD, or sneezing, nasal congestion, itchy eyes,
wheezing, skin rash, and swelling. Many allergens in foods, drugs, and environmental substances (eg,
ragweed and fungus), as well as contact allergens, can elicit eczematous skin reactions after
epicutaneous application. Because no gold standard exists for aeroallergen provocation in AD, the APT
is currently used to evaluate allergen without comparison with another accurate and reliable method.
The APT is presumed to reflect delayed-phase clinical reactions. Even with delayed onset of symptoms
(more than 2 hours after food ingestion), APT findings were not consistent among AD children. The
APT could be used in children with gastrointestinal reactions to foods as well as AD. After
standardization, the APT may provide further diagnostic information in addition to the skin prick test
and serum immunoglobulin E values and may be able to evaluate the actual clinical relevance of
immunoglobulin E-mediated sensitizations for eczematous lesions. The European APT model used with
standardization of allergen concentration and vehicle may provide an important diagnostic tool to select
patients for avoidance and for procedures of allergen-specific immunotherapy, but the clinical relevance
of positive APT reactions awaits standardized provocation and avoidance testing.
© 2010 Elsevier Inc. All rights reserved.
Atopic dermatitis (AD) is a chronic intermittent
inflammatory disease in which the individual reacts to
environmental stimuli that elicit skin symptoms of different
degrees of severity. Allergies have been the source of more
controversy than any other subject among dermatologists in
terms of how to resolve atopic conditions, especially AD.
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AD is the most common skin manifestation of cow's milk
protein allergy or intolerance and hens's egg allergy in
infancy and childhood until late childhood, after which the
prevalence remains stable at 1% to 2%. Allergy to the
peanut is likely to be life-long for most but not all AD
patients, and about 20% of children with peanut allergy will
outgrow it. Soybean, wheat, and rice are the most common
food allergens.

Immunologic findings in AD include increased levels
of immunoglobulin E (IgE), eosinophils, spontaneous
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histamine release from mast cells, and Th2 cells secreting
interleukin-4 (IL-4) and IL-5, and decreased numbers of Th1
cells secreting interferon-γ.
Diagnostic value of the SPT and the atopy
patch test

The value of the skin prick test (SPT) in diagnosing food
allergy in AD is variable. A 2000 study contended that the
size of the SPT wheal could predict, with 100% accuracy,
that the open food challenge would be positive.1 The atopy
patch test (APT) was traditionally used to investigate the
association between AD and aeroallergen allergy and has
recently been used to supplement the SPT in diagnosing food
allergy in children with AD. These tests are useful in
investigating delayed reactions to milk and in improving the
accuracy of the SPT, because about one-half of the reactions
after the ingestion of milk are not mediated by specific IgE
antibodies to milk protein and are lost by the age of 3 years.1

The SPT can diagnose an allergy to seven foods: milk,
egg, peanut, soy, wheat, fish, and cashew.2 Patch testing is
more sensitive than the SPT for diagnosing food allergy in
young children with AD.3 Many children who have a
negative response to the SPT could have a positive result to
patch testing, especially for cereals. A food allergy diagnosis
should be confirmed by elimination.

Aeroallergens and contact allergens in AD patients are
also relevant for eliciting sensitization and skin symptoms.
The most common ones in some adults with long-lasting AD
are house dust mite (Dermatophagoides pteronyssinus and D
farinae), animal epithelials (cat, dog), and pollens, but the
relevance of triggering factors is difficult to determine.4 A
study of the relevance of the APT, specific IgE tests, and the
SPT observed multiplex positivity by the APT in extrinsic
AD and proved it was clinically relevant to atopic skin
symptoms and the patient's medical history.4 The question of
which diagnostic tests are the most accurate and relevant in
AD patients is still open.3-7
Diagnosis of AD

The history of the disease and the SPT values of specific
IgE are important in the diagnosis of early sensitization, but
the diagnosis is more problematic for late type of allergic
manifestation, especially to food allergens. The late type
requires a patch test, an APT skin application food test
(SAFT), and an exposition test such as the open test, single-
challenge test, or double-blind, placebo-controlled food
challenge test (DBPCFC). The latter is the gold standard
procedure for diagnosing food allergy.8,9 The APT result is
frequently positive (75%) in individuals with challenge-
proven allergy to peanuts, and may represent a useful
supplementary test to SPT in peanut-allergic AD patients.9
The APT was first used to diagnose AD in 1989 and was
defined as a variant of the patch test.10 The APT is based on
T cell–specific response to the application of allergens on the
healthy skin of the patient's back or forearm, where an
eczematous reaction is read after 48 and 72 hours when it is
positive. That method is standardized only for aeroallergens.
Patch test reaction on aeroallergens is specific in sensitized
AD patients and is not aimed for healthy individuals, for
asthmatic patients, or for patients with rhinitis.11-13

Late skin reaction mediated by T cells has a very
important role in the damaged skin of AD patients and in
their APT reaction to aeroallergens.13 The morphologic
picture of skin lesions and the microscopic analysis of biopsy
specimens from lesional skin correlate well with the picture
of positive APT reaction, thus indicating that the APT is an
appropriate model for the analysis of an allergic reaction in
AD.12 The real value of the APT in food allergy in children
remains unclear.14 The APT cannot predict hypersensitivity
to hen's egg and cow's milk not identified by the SPT, or
histamine release in unselected children 3 years of age with
and without AD. As such, the APT cannot be recommended
for daily practice in this setting.14

The APT has been increasingly recognized as a diagnostic
method for food allergy in infants and children,14,15 in
children with gastrointestinal allergy to cow's milk,16 and in
those with eosinophilic esophagitis.17 The combination of
the APTand the SPT and the determination of serum-specific
IgE reduce the need for oral food challenges in children with
AD.18 Positive APT results showed very good predictive
values in food allergies compared with the SPT and the
measurement of specific IgE in patients with wheat allergy
and makes the DBPCFC superfluous for suspected cow's
milk and hen's egg allergy. Combining the APTwith specific
IgE testing gives values of 100% for cow's milk and 94% for
hen's egg. Adding SPTs to these two tests did not further
improve results.18 The APT alone provided the best positive
predictive values for wheat. The interpretation of an APT on
food allergens is still subjective and not standardized.19-21

Many researchers have studied the APT to evaluate its
possible use in the diagnosis of AD and to characterize an
optimal standardized system for it in terms of airborne
allergen concentrations and time of allergen exposure.13,22,23

The published data are conflicting.23-25 Aeroallergens and
food allergens are able to elicit eczematous skin reactions
after epicutaneous application. The APT with aeroallergens
in AD patients may be a relevant test in addition to the SPT
and specific IgE.20 To investigate whether contact with
aeroallergens exacerbates itching and eczematous skin
lesions, one study used the APTwith allergen concentrations
exceeding 500, 3000, 5000, and 10,000 protein nitrogen
units (PNU)/g in petrolatum on clinically uninvolved skin
without irritating epidermal tape stripping.25 The optimal
concentration for an APT reaction was 5000 PNU/g.

The clinical relevance of positive APT reactions is
suggested by comparison of APT findings with those of
the SPT, specific IgE, the patient's history, and the eczema
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pattern. The highest rate of positive APT results is found
among the patients with eczema of skin lesions in air-
exposed areas and with raised specific IgE (depending on the
allergen), supporting the relevance of the test.25 A study on
food allergy and atopic eczema in infants reported that patch
testing (26% of infants allergic to cow's milk were positive
by patch testing) improved the accuracy of skin testing but
noted that it needs to be standardized.26 The study
demonstrated that patch testing with cereals significantly
increased the probability of early detection of cereal allergy
in infants with AD. The specificity of the patch test was
lower than that of the SPT and specific IgE measurements.27

Other authors have also concluded that the APT seems to
be a valuable additional tool in the diagnostic work-up of
food allergy in children with AD, especially with regard to
late-phase clinical reactions when APT results were positive
(sensitivity 76%, specificity 95%). The APT test may help to
prevent unnecessary restrictive diets among children with
AD or in atopic eczema/dermatitis syndrome (AEDS).28

AEDS is frequently associated with food allergy, which
complicates the management in approximately 40% of
affected children.

Pityrosporum orbiculare fungus in AD patients can cause
skin infections and induce specific IgE antibodies. It is also
one of the triggers for inducing AD. In a study of 15 AD
patients, positive reactions to P orbiculare were found after
48 hours in eight, with significantly higher serum levels of P
orbiculare in 13. The study concluded that P orbiculare can
induce an eczematous reaction in sensitized AD patients and
that the patch test can be of diagnostic value in this subgroup
of AD patients.29

In another study, a combination of the APT with defined
levels of specific IgE was suggested for patients who are
allergic to cow's milk and hen's eggs.30 Because the role of
food allergy in the pathogenesis of AD has not been
completely elucidated, and given that not all children with
AD have food allergy, one study concluded that about 80%
of AD patients have increased total serum IgE levels and
that this correlated with the severity of AD, a positive SPT,
and positive-specific IgE to a number of inhaled allergens,
especially house dust mite and food allergens that are found
in most patients.31 SPT results are more frequently negative
in young children than in older ones, and a positive SPT
corresponds to a clinically detectable allergy (by a
provocation test) in only about 25% of AD patients.31 In
addition, the study demonstrated that inhaled allergens that
are applied percutaneously by a patch test may penetrate
the skin and induce eczematous skin lesions. These skin
reactions that appear after 24 to 72 hour delay did not occur
in allergic asthma and allergic rhinitis and seemed to be
specific for AD.31

Positive APT reactions to Malassezia furfur in AD
correlate with a T helper 2-like peripheral blood mono-
nuclear cell response described in a 2002 study.32 SPT- or
APT-positive reactions to the recombinantM furfur allergens
rMal f1, rMal f5, and rMal f6 were observed in 7, 14, and 16,
respectively, of 40 AD patients. A correlation was also noted
between productions of the T helper 2–related cytokines IL-
4, IL-5, and IL-13 and stimulation indexes to M furfur
extract. These data strongly suggest a relationship between
circulating specific T cells with a T helper 2–like cytokine
profile and positive APT reactions.32

The SPT and the measurement of specific IgE antibodies
to food extracts, individual allergens, or allergenic peptides
are helpful in the diagnostic workup of suspected food
allergy. Eczema or gastrointestinal symptoms of cow's milk
allergy in children may be a sign of undetected allergy to
other food antigens. The SPT for cereals aids in diagnosing
cereal allergy in small children, especially when used with
patch testing.33 AD patients require an early allergen
avoidance regimen. It has also been suggested that a patient
with positive skin reactivity to house dust mite in both the
SPT and the APT should be considered being at risk of AD
persistence and of possible development of allergic respira-
tory disorders.34

Combined SPT and APT are needed to identify peanut
allergy.35 SPT reactivity proved to be higher in patients older
than 12 years, whereas APT positivity was more frequent in
children younger than 6 years. APT sensitivity proved
significantly higher than SPT sensitivity, particularly in
children younger than 12 years. APTs for peanuts may
represent a useful integration of standard testing modalities
for the diagnosis of peanut allergy in AD patients.35
The role of SPT and APT in AD

A combination of SPT and APT can significantly enhance
the accuracy in the diagnosis of specific food allergy in
infants with AD or digestive symptoms, whereas the APT is
useful in the diagnosis of delayed reactions in infants with
AD.36 A 1977 report suggested that measurements of IgE
should be part of the diagnostic criteria for AD. AD severity
was positively associated with the number of positive SPT
responses or IgE antibody levels in seven of eight studies that
measured both.37 Complicating the interpretation of the
results of some studies is that the number of positive SPT
responses and the spectrum of IgE sensitization often
changes in the same individual over time.37 This applies to
the number of allergens tested, and the age at which these
measurements are performed will have a direct bearing on
atopy prevalence. This is important in food-specific
sensitization that tends to occur in infancy, bearing in mind
that sensitization to aeroallergens is often transient.37

APT was introduced to access sensitization to inhalant
allergens in AD and AEDS. The APT values were high in
patients with mite-induced AEDS, which indicates that its
routine use might also improve the diagnosis of respiratory
allergy to house dust mites.38 The APT was more frequently
(n = 69) positive than the SPT (n = 24) in 89 patients with
AEDS with only respiratory symptoms (86.5% vs 21.6%,
respectively).38
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In a study that evaluated the diagnostic value of different
skin tests in clinically egg-allergic children with AD, neither
the SAFT nor the APT with fresh whole egg extract were
able to increase the diagnostic accuracy in detecting egg-
allergic children with AD compared with the SPT.39

Nevertheless, the DBPCFC and open controlled food
challenges remain the gold standard for diagnosing clinically
relevant food allergy.39

The APT is an informative and reliable diagnostic method
to determine delayed-type allergic reactions in children with
AD. The APT is necessary in infants and preschool children
when the total IgE amount is within normal reference ranges
and the SPT is negative. The most common food allergens
determined by the SPT were soy, milk, peanuts, carrot, egg
whites, wheat, and corn.40 Delayed-type food allergy
reactions were found in 50% of the tested children with
AD. Another study compared humans with AD and cats with
spontaneously occurring AD by studying the APT with two
allergens in three different dilutions of D farinae, D
pteronyssinus, Tyrophagus putrescentia, and a grass pollen
mixture. The APT results were read after 10, 24, and 48
hours. Immunohistochemical evaluation from macroscopi-
cally positive APT reactions in punch biopsies in the cats
revealed a high specificity and a macroscopically positive
APT reaction in 50%, which is similar to what is seen in
humans. Thus, the APT in cats might be a useful tool in
studying the immunopathogenesis of feline AD.41

All diagnostic methods in food allergy, such as SPT,
specific IgE measurements, APT, and DBPCFC, may
sometimes be misleading. Irritative skin reactions can
mimic IgE-mediated symptoms, some reactions are not
mediated by IgE, and pitfalls occur from the way foods are
prepared or processed and the effects of the route of
exposure, among others.42 A diagnostic workup of suspected
food allergy that includes the SPT, the measurement of food-
specific IgE antibodies, and more recently, the APT may be
helpful, especially when considered in combination with
defined levels of specific IgE.43

In a diagnostic and analytic evaluation of screening panels
for allergy that consisted of four major respiratory and four
nutritional allergens in 142 patients with respiratory or food
allergies, or both, overall concordance was found between
the SPT and specific IgE values for all tested allergens (D
pteronyssinus, D farinae, birch and grass pollen, whole egg,
cow's milk, soybean, and hazelnut).44 Likewise, the
combined APT and SPT provided a diagnostically relevant
test for food allergy in AD.45

To evaluate the usefulness of the APT in diagnosing
cow's milk allergy, the SPT, the DBPCFC, and specific IgE
measurements was performed in 37 children for a median of
11 months and proved that the APT may be a useful adjunct
to SPT in excluding cow's mild allergy in children who have
allergic manifestations other than AD.46 In a study on 73
Singaporean patients with AD and 38 non-AD controls, the
APT for house dust mite correlated with specific IgE,
whereas the APT for cat fur correlated with the SPT,
indicating that the APT may be useful for evaluating
aeroallergens in AD patients.47

Another study investigated the effect of pretreatment with
1% pimecrolimus cream on the backs and forearms in a
randomized subgroup of 20 patients with atopic eczema and
positive APT and SPT reactions to aeroallergens (house dust
mites, D pteronyssinus, cat dander, grass or birch pollen).48

The authors proposed the APT as an inflammation model for
atopic eczema and aeroallergens as relevant eliciting factors
for atopic eczema and concluded that the APT reaction (10 of
20 patients had strong suppression in the pimecrolimus area)
can be used as a model for skin inflammation associated with
atopic eczema.
Clinical relevance of ATP and SPT

A recent study that included 437 children (age range, 3
months-14 years),49 of whom 399 (90%) had AD (43%mild,
25% moderate, 12% severe AD), evaluated the SPT and IgE
measurement in the diagnosis of suspected food-related
symptoms. There were 1700 separate APT reactions for 437
children, and 303 of 1700 results (18%) were positive (hen's
egg, 37%; cow's milk, 16%; wheat, 9%; and soy, 9%). The
95% predicted probability for the SPTwas 9.2 mm for cow's
milk and 9.0 mm for hen's egg. The authors noted that the
SPT is unpleasant for young children and their parents. In
addition, eczematous involvement in the test area might make
an SPT impossible in children with AD. An IgE test is helpful
and easy to perform. The SPT should be given preference,
however, because is cheaper, the result is obtained promptly,
and specificity is generally higher as well. Specificity of the
APTwas higher than that for IgE measurement or the SPT for
all four allergens in that same study.49

SPTs have been used for decades to prove or exclude
sensitization to allergens. For foods, fresh samples seem to
be superior to commercially available extracts. The authors
concluded that for daily clinical practice, the APT adds only
a small predictive value to the standard SPT and IgE
measurement in the diagnosis of suspected food-related
symptoms.49

In a 2006 study50 of children and adults with a history of
an allergic reaction to Brazil nut or evidence of sensitization,
56 were investigated by questionnaire, 53 with SPTs, 54 with
measurement of specific IgE, and 19 with the DBPCFC.
Those authors concluded that a combination of medical
history, SPT findings, and serum-specific IgE measurements
is adequate in achieving a diagnosis in 77% patients with
suspected Brazil nut allergy, but they went on to state that no
method of diagnosing Brazil nut allergic reaction is totally
reliable because even an oral challenge gave a misleading
result in one patient.50 Other authors studied the APT results
of 87 AD children with suspected food allergy. They reported
that induration and at least seven papules at 72 hours in the
APT reaction is needed to achieve the greatest accuracy for
food allergy in children with AD.19
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Many developed countries have documented a rapid
increase of food allergy disorders in recent years.51 Too few
allergologists are available to assess so many children with
allergies, and pediatricians should be retrained to diagnose
and managing food allergy disorders.51

The diagnostic accuracy of the APT was higher (64.5%
sensitivity, 95.8% specificity) with fresh food than with
commercial food extracts tested in 60 children. A recent
study documented 89 food challenges on 60 patients, and the
SPTwas positive in 31 for cow's milk, 19 for hen's egg, and
2 for wheat-specific IgE. The SPTs were also positive in 7
and 14 of 31 patients with cow's milk allergy and in 7 and 7
of 19 patients with hen's egg allergy.52

Another study analyzed the predictive values of the SPT
and the APT for eosinophilic esophagitis.53 When the
authors used the current positive predictive values and
sensitivity for all of the foods, the combination of an SPTand
an APT could correctly identify a correct diet in about 70%
of the population, with resolution of the symptoms and
biopsy specimens.53

The correlation between the APTand the SPTand specific
IgE for D pteronyssinus was evaluated in 32 atopic patients
(8 men) with AD, 27 with AD and concomitant rhinitis (17
allergic), and 16 with concomitant bronchial asthma.54 All
were tested for specific IgE, the SPT and the APT for D
pteronyssinus; of these, 17 had positive APT, 12 had
positive-specific IgE antibodies, and 14 had a positive SPT.54

Skin tests (the SPT, the APT, and the scratch test) are used
for aeroallergens and rarely, food allergens.55 In atopic
infants, APT is useful in revealing food allergy and to
aeroallergens.56 The European Academy of Allergology and
Clinical Immunology/Global Allergy and Asthma European
Network position paper, “Present Status of the Atopy Patch
Test,” states there is a need of indications for testing with the
APT, for delineating the choice of allergens (aeroallergens
and foods), for test materials and technique in addition of the
present knowledge on sensitivity and specificity, and for
future research on the clinical use of the APT.

For example, a novel technique for APT with milk in a
commercially available test kit was recently introduced in
France (Diallertest, DBV Technologies, Paris, France) and
compared with the Finn Chambre APT (Epitest Ltd Oy,
Tuusula, Finland) in 49 children with milk allergy. The
results showed good sensitivity and specificity without side
effects.56 A 2008 study investigated the reproducibility of a
duplicate APT (left vs right side of the back) with native
and commercially available food (cow's milk allergy, hen's
egg, tomato, wheat flour) and with inhalant allergens (D
pteronyssinus, mixed grasses) in a large unselected group of
277 children. For the four allergens, positive results with
APT on one side and negative on the opposite side were for
tomato and cow's milk allergy, and APT with inhalant
allergens were invariably reproducible.57

The relationship between the APT and clinical expression
of the disease was studied in 297 children with AE/AEDS
and respiratory symptoms. All the patients underwent SPT
and APT using the house dust mite extract.58 The positivity
rate was significantly higher for the APT, whereas
significantly more positive results to the SPT were
documented in the control group participants with neither
past nor current AEDS.58

Other authors used an epidemiologic approach to evaluate
the APT with food allergens in two large groups of an
unselected population of 380 children (of different ages) in
Rome in 2005. The participants were tested with food
allergens. Results of one similar age group with inhalant
allergens shows that APT with both types of allergens can be
found positive in about 4% to 11% for food allergens and in
about 4% to 30% for inhalant allergens of an unselected
population of children. The authors concluded that inhalant
allergens probably induce a positive APT reaction through an
IgE-linked process, whereas food allergens probably do not.59

Other authors conducted a prospective clinical study to
evaluate the additional clinical value of the APT in 135 AD
children aged younger than 3 years.60 The participants were
tested using the SAFT, the APTwith freshly prepared foods,
commercially available cow's milk, the egg white of a hard
boiled hen's egg, and peanuts in a saline solution. Specific
serum IgE was also measured. The authors could not find
enough support for the current addition of the APT to the
standardized allergy workup in children younger than age 3
years who had AD and suspected food allergy.60
Future trials on APT

Independent blind comparisons of the APT with other
methods need to be made, and many such comparisons are
necessary. There is no gold standard provocation test in AD
for aeroallergens; therefore, the current state is the patient's
clinical history for comparison and for the future, studies
should evaluate and standardize topical in vivo challenge
procedures in AD.61 The APT with food allergens can be
compared with the DBPCFC. The recent European position
paper provides guidelines for the standardization of food
challenges in patients with immediate reactions to food.62

Individuals with AD sometimes show only delayed
reactions to such challenges,63,64 however, it is also
necessary to standardize the challenge procedures for
delayed reactions, such as dosing and length of exposure
and observation, and wash-out periods. Studies on the
performance of the APT should reveal that the results can
predict the long-term outcome of food and aeroallergen
avoidance in patients with AD.
Conclusions

Aeroallergens and food allergens elicit eczematous skin
reactions after epicutaneous application. Because there is no
gold standard for aeroallergen provocation in AD, the APT is
currently used to evaluate sensitivity to them, without
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comparison with an accurate and reliable method. The APT
is presumed to reflect delayed-phase clinical reactions. Even
with a late onset of symptoms (ie, more than 2 hours after
food ingestion), the APT findings were not consistent among
AD children. The APT could be used in children with
gastrointestinal reactions to foods as well as in AD patients.
After standardization, the APT may provide further diag-
nostic information in addition to the SPT and serum IgE
values, and it may be able to evaluate the actual clinical
relevance of IgE-mediated sensitizations for eczematous
lesions. The APT model used with standardization of
allergen concentration and vehicle may provide an important
diagnostic tool to select patients for avoidance procedures of
allergen-specific immunotherapy, but the clinical relevance
of positive APT reactions awaits standardized provocation
and avoidance testing.
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