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Abstract

Background: Skin patch test is the gold standard method in diagnosing contact allergy. Although used for more
than 100 years, the patch test procedure is performed with variability around the world. A number of factors can
influence the test results, namely the quality of reagents used, the timing of the application, the patch test series
(allergens/haptens) that have been used for testing, the appropriate interpretation of the skin reactions or the
evaluation of the patient’s benefit.

Methods: We performed an Internet –based survey with 38 questions covering the educational background of
respondents, patch test methods and interpretation. The questionnaire was distributed among all representatives of
national member societies of the World Allergy Organization (WAO), and the WAO Junior Members Group.

Results: One hundred sixty-nine completed surveys were received from 47 countries. The majority of participants
had more than 5 years of clinical practice (61 %) and routinely carried out patch tests (70 %). Both allergists and
dermatologists were responsible for carrying out the patch tests. We could observe the use of many different
guidelines regardless the geographical distribution. The use of home-made preparations was indicated by 47 % of
participants and 73 % of the respondents performed 2 or 3 readings. Most of the responders indicated having
patients with adverse reactions, including erythroderma (12 %); however, only 30 % of members completed a
consent form before conducting the patch test.

Discussion: The heterogeneity of patch test practices may be influenced by the level of awareness of clinical
guidelines, different training backgrounds, accessibility to various types of devices, the patch test series (allergens/
haptens) used for testing, type of clinical practice (public or private practice, clinical or research-based institution),
infrastructure availability, financial/commercial implications and regulations among others.

Conclusion: There is a lack of a worldwide homogeneity of patch test procedures, and this raises concerns about
the need for standardization and harmonization of this important diagnostic procedure.
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Background
Skin patch test (PT) is an essential in vivo test procedure
to confirm T-lymphocyte-mediated allergic diseases and/
or sensitization in subjects with allergic contact derma-
titis, atopic eczema, as well as food and drug allergies. It
provides evidence of sensitization and can confirm the
etiological diagnosis of a suspected type IV allergy by
reproducing a local allergic reaction on a small area,
where the diluted test substances are placed. In cases in
which contact urticarial syndrome is suspected, it is also
been used to explore direct type (urticarial) reaction by
performing 20 min reading. It is a non-invasive, rather
simple method, but the allergen selection, the proper al-
lergen concentration and the interpretation of the results
require expertise. It can be reproducible when carried
out by trained health professionals [1–4].
Although during the last decades great efforts have

been devoted to optimization and standardization of the
patch testing materials and methodology [5–19], the
value of this test depends on whether the clinical presen-
tation warrants its use, the quality of reagents used, the
timing of the application, an appropriate interpretation
of the reaction and the relevance for the patient’s
benefit.
The procedure of PT still largely resembles the original

methods described; however, a wide array of interpretations
and modifications has led to diminished comparability
when PT results are reported by different observers. This
may be influenced by different professional background
training (allergy/immunology, dermatology, pediatrician or
other), type of clinical practice (private, public, clinical or
research-based institution), accessibility to various guide-
lines and different types of devices, recommendations of
the different National Society, among others.
To better appraise the many different PT methods and

forms of interpretation in use worldwide and to contrib-
ute to the harmonization of its technique for a more ra-
tional comparison of their results, the WAO Junior
Members Group (WAO JMG) conducted a first survey
among members of WAO, and representatives respond-
ing on behalf of the national Member Societies of WAO,
and the WAO JMG.

Methods
A web-based questionnaire was constructed and circu-
lated among the members of the WAO JMG Steering
Committee (July-August 2013). The final version com-
prised a total of 38 questions covering the professional
background of respondents, PT methods and interpret-
ation of the results [1–35]. The survey used a skip logic
pattern, allowing participating physicians to avoid cer-
tain sections according to their responses in preceding
questions. The questions were presented in a fixed order
and most of them were close-ended. Most of the

questions were designed to be answered in a compulsory
manner. The survey was then beta tested by the WAO
JMG and WAO headquarters before being sent out.
The protocol was approved by the WAO Executive

Committee and Board of Directors (November 2013)
and launched by e-mail by the WAO headquarters to all
representatives of, WAO Member Societies, and mem-
bers of the WAO JMG, regardless of the specialty, affili-
ation, or nationality (December 2013). We sent out an
introduction letter containing a link (Internet address)
to the online questionnaire that was unique to each par-
ticipating member. Two reminders were sent (January
2014 and March 2014) and all the respondents were
given 90 days to reply.
The data were recorded in SPSS for Windows v.22.

Analyses of the difference in frequencies across groups
were performed with the Pearson Chi-squared test and a
p value ≤0.05 was considered significant. Cramer’s V was
used for the evaluation of the strength of statistically
significant associations.

Results
We received a total of 169 completed surveys from 47
countries of within regions of WAO member Societies:
Africa/Middle-East (AME), Asia-Pacific (AP), Europe (EU),
Latin-America (LA) and North America (NA) (Fig. 1).
Among all responders, 52 % replied as members of the

WAO JMG and 48 % on behalf of their national society,
a Member Society of WAO. (Fig. 1). Most of the partici-
pants indicated allergy (76 %) as their main specialty (ac-
cording to the respective national educational
requirements), followed by clinical immunology (8 %) and
dermatology and pediatrics (both 4 %). The majority of
participants had more than 5 years of clinical practice
(61 %) and routinely carried out PT (70 %), more than
once per week (47 %) mainly in public hospitals (Table 1
and Fig. 2).
The PT was mostly used for clinical aims (61 %), but

23 % of the responders used the procedure for both
clinical and research goals, while 3 % confine the use for
research only. Both allergists and dermatologists were
responsible for carrying out PT in different countries as
informed by 43 % responses, but in Asian-Pacific
countries the number of dermatologists performing PT
predominated (Table 2).
Although 37 % indicated the use of commercial formu-

lations, 28 % used both home-made preparations and
commercialized formulations and 19 % home-made prep-
arations exclusively (Table 2). Thirty percent of physicians
indicated having no data on home-made preparations use
in healthy controls or exposed to different substances.
The participants who repeated the PT used more often
commercial formulations (48.5 %) than home-made
(13.6 %) or both (37.9 %) (χ2 = 5.980, p = 0.05, V = 0.209).
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The most used chambers were made of plastic (30 %)
and aluminum (29 %), and geographical differences
could be appreciated, as chambers with pre-loaded aller-
gens and water-proof plaster chambers were in use mainly
in Europe (Table 2).
Of all 119 participants who routinely performed PT,

83 % used clinical guidelines. The most widely used
clinical practice guideline was the AAAAI/ACAAI 2006
Practice Parameter: Contact Dermatitis (32 %), followed
by the Skin test concentrations for systemically adminis-
tered drugs – an ENDA/EAACI Drug Allergy Interest
Group position paper (24 %), the International Contact
Dermatitis Research Group (ICDRG) 1970: criteria for
patch test reading (18 %). North American physicians use
exclusively the AAAAI/ACAAI 2006 Practice Parameter:
Contact Dermatitis. The remaining guidelines used are
summarized in Fig. 3. Professionals who routinely used
guidelines in their clinical practice were those who more
often conducted PT (87.4 vs 12.6 %, χ2 = 17.373, p < 0.0005,
V = 0.361) and more frequently performed retesting (90.5
vs 9.5 %, χ2 = 3.804, p = 0.05,V = 0.174).
Professionals who routinely carried out PT (more than

one PT per week) were those who used guidelines in the

clinical practice (90.7 vs 9.3 %, χ2 = 8.420, p = 0.004, V =
0.254) and for clinical purpose (65.1 vs 34.9 %, χ2 =
6.465, p = 0.011, V = 0.216).
The main groups of the substances tested were those in

the European Standard Battery (42 %), food (36 %) and
drugs (28 %). Occupational substances were tested more
frequently in North America, Europe and Asia-Pacific and
FDA certified allergen panel was in use mainly in North
and Latin America (Fig. 4).
As indicated in Fig. 5, physicians were responsible for

applying (61 %) and reading the PT results (78 %). How-
ever, as indicated by 16 % of repliers, the PT reading was
performed by a non-physician.
Seventy-three percent of the responders usually did 2

or 3 readings of PT. The first reading was mainly per-
formed after 2 days (54 %), but 12 % did the first reading
after 20 min of the PT application. Thirty-three percent
did the second reading after 3 days and 18 % after 4 days
of the test implementation. The third reading was per-
formed by 76 responders, mainly after a week (Fig. 6).
The majority (68 %) of responders pointed out the need
of the same person reading the results of the test at
different times.

North

America

(N=8)

Latin-America

(N=63)

Europe

(N=68)

Africa/Middle-

East (N=12)

Asia-Pacific

(N=18)

Canada

United States

of America

Argentina

Brazil

Chile

Colombia

Cuba

Ecuador

El Salvador

Honduras

Mexico

Panama

Paraguay

Peru

Uruguay

Venezuela

(Bolivarian

Republic of)

Albania

Andorra

Armenia

Austria

Belgium

Bulgaria

Czech Republic

Denmark

France

Georgia

Greece

Italy

Latvia

Lithuania

Portugal

Romania

Spain

Ukraine

United

Kingdom

Iran (Islam

Republic of)

Jordan

Lebanon

Nigeria

Turkey

China

India

Japan

Republic of

Korea

Singapore

Thailand

Viet Nam

Fig. 1 Number of responses, list and distribution of countries that participated in the survey
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Figure 7 lists the main limitations on conducting PT.
Systemic and topical corticosteroids and immunosup-
pressants were indicated as being the main drugs able to
interfere in PT results, however, systemic and topical
anti-histamines were still reported as being limitations
for the procedure (Fig. 7). Of all 148 responders, 50
(34 %) considered age as a limitation to perform the PT.
Most of those participants pointed out “less than 5 years”
as being the lower limit of age and “more than 70 years”
as being the upper limit of age (Fig. 8).
Pruritus (72 %), exacerbation of the primary local

reactions (29 %) and erythroderma (12 %) were listed
as the main adverse reactions. The professionals who
perform more than 1 PT per week observed more
often adverse reactions than those who did less than

1 patch test per week (86.7 vs 13.3 %, χ2 = 6.416, p =
0.04, V = 0.214).
Out of 142 replies, 30 % of members asked for a con-

sent form before conducting the PT and 78 % provided
an allergen information document or an allergy passport
in case of positive result. The results of PT were
recorded into the own database by 53 % of respondents,
while 29 % stored the results into the Hospital database.
None of the respondents reported the use of an Inter-
national collaboration database.

Discussion
The WAO JMG initiative on collecting data regarding
Skin Patch Test Procedures and Interpretation is the first
international survey ever conducted in the Allergy field to

Table 1 Characteristics of survey responders

Characters of responders Regions of WAO member societies

AME
(N = 12) (%)

AP
(N = 18) (%)

EU
(N = 68) (%)

LA
(N = 63) (%)

NA
(N = 8) (%)

Groups

WAO JM (N = 88) 5 (42) 8 (45) 40 (59) 32 (51) 3 (38)

WAO member society representative (N = 81) 7 (58) 10 (55) 28 (41) 31 (68) 5 (62)

Specialty

Allergist (N = 128) 7 (58) 10 (56) 56 (82) 47 (75) 8 (100)

Clinical Immunologist (N = 14) 3 (25) 0 (0) 2 (3) 9 (13) 0 (0)

Pediatrician (N = 7) 0 (0) 2 (11) 4 (6) 1 (2) 0 (0)

Dermatologist (N = 6) 0 (0) 2 (11) 3 (5) 1 (2) 0 (0)

Other clinical specialty (N = 5) 2 (17) 2 (11) 2 (3) 5 (8) 0 (0)

Researcher (N = 3) 0 (0) 2 (11) 1 (1) 0 (0) 0 (0)

Years of practice

<1 year (N = 12) 0 (0) 0 (0) 4 (6) 5 (8) 3 (37)

1 to 5 years (N = 54) 5 (42) 5 (28) 21 (31) 22 (35) 1 (13)

5 to 10 years (N = 40) 2 (16) 3 (17) 28 (41) 5 (8) 2 (25)

>10 years (N = 63) 5 (42) 10 (55) 15 (22) 31 (49) 2 (25)

Routinely carry out PT

Yes (N = 119) 6 (50) 10 (56) 49 (72) 48 (76) 6 (75)

No (N = 50) 6 (50) 8 (37) 19 (28) 15 (24) 2 (25)

Use any guideline

Yes (N = 99/119) 6 (100) 10 (100) 40 (82) 38 (79) 5 (84)

No (N = 20/119) 0 (0) 0 (0) 9 (18) 10 (21) 16 (16)

Number of PT/week

<1/week (N = 56) 2 (17) 6 (33) 20 (29) 23 (36) 5 (63)

1–10/week (N = 79) 5 (42) 6 (33) 37 (55) 29 (46) 2 (25)

11–25/week (N = 5) 1 (4) 0 (0) 2 (3) 2 (3) 0 (0)

26–50/week (N = 3) 1 (4) 0 (0) 1 (1) 1 (2) 0 (0)

>50/week (N = 4) 0 (0) 1 (6) 0 (0) 3 (5) 0 (0)

No reply (N = 22) 3 (25) 5 (28) 8 (12) 5 (8) 1 (12)

Africa/Middle-East (AME), Asia-Pacific (AP), Europe (EU), Latin-America (LA) and North America (NA)
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Table 2 Properties of the skin patch test practice

Attitudes of the skin patch test practice Regions of WAO member societies

AME
(N = 12) (%)

AP
(N = 18) (%)

EU
(N = 68) (%)

LA
(N = 63) (%)

NA
(N = 8) (%)

Who performs PT?

Allergists (N = 63) 3 (25) 5 (28) 22 (32) 32 (51) 1 (12)

Dermatologists (N = 29) 2 (17) 9 (50) 7 (10) 10 (16) 1 (12)

Both (N = 72) 7 (58) 3 (17) 37 (54) 19 (30) 6 (76)

Nobody (N = 3) 0 (0) 1 (5) 0 (0) 2 (3) 0 (0)

Other (N = 3) 1 (8) 0 (0) 2 (3) 0 (0) 0 (0)

To whom PT is performed?

Adults (N = 45) 3 (25) 5 (28) 29 (43) 7 (11) 1 (12)

Children (N = 19) 4 (33) 0 (0) 5 (7) 9 (14) 1 (12)

Both (N = 83) 3 (25) 7 (39) 26 (38) 41 (65) 6 (76)

No reply (N = 22) 2 (17) 6 (33) 8 (12) 6 (10) 0 (0)

Formulations tested

Commercial formulations (N = 62) 3 (25) 7 (39) 26 (38) 24 (38) 4 (50)

Home-made preparations (N = 32) 2 (17) 2 (11) 6 (9) 20 (32) 0 (0)

Both (N = 48) 5 (42) 1 (5) 26 (38) 12 (19) 0 (0)

No reply (N = 31) 2 (17) 8 (44) 10 (15) 7 (11) 4 (50)

Data in healthy controls for home-made preparation?

Yes (N = 55) 3 3 28 21 0

No (N = 50) 5 7 14 20 4

Kind of chambers used

Plastic (N = 50) 5 (42) 5 (28) 23 (34) 19 (30) 1 (12)

Aluminum (N = 49) 1 (8) 2 (11) 15 (22) 30 (48) 1 (12)

Pre-loaded with allergens (N = 26) 1 (8) 2 (11) 10 (15) 5 (8) 3 (38)

On water-proof plasters (N = 14) 1 (8) 3 (17) 11 (16) 0 (0) 0 (0)

Other (N = 3) 0 (0) 0 (0) 0 (0) 2 (3) 1 (12)

No reply 4 (33) 6 (33) 9 (13) 7 (11) 2 (26)

Africa/Middle-East (AME), Asia-Pacific (AP), Europe (EU), Latin-America (LA) and North America (NA)

Fig. 2 Clinical practices of the survey responders. Africa/Middle-East (AME), Asia-Pacific (AP), Europe (EU), Latin-America (LA) and North America (NA)
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review details of this procedure. This study demonstrates
the current ubiquity of the PT use in daily clinic world-
wide and underlines a clear need for harmonization of PT
procedures.
International surveys represent one of the most feasible

methods for obtaining relevant information from profes-
sionals and the online basis can contribute to collect a
higher number of responders from all around the world in
a short period of time. Considering the period of time
spent to capture the replies, this survey was successful on
reaching a high number of professionals, both WAO JMG
and responders on behalf of the National Member Soci-
eties of WAO (Table 1), which may reflect a significant

interest in this diagnostic procedure among all generations
of different specialties. The responders performing PT in
clinical practice were mainly clinicians with more than
5 years of professional experience.
The fact that there were more respondents from EU

and AME regions may reflect the higher number of
WAO members in these regions. On the other hand, we
had no feedback from countries in which PT devices
were not commercially available at the time of the
survey, such as in the Russian Federation.
The heterogeneity of PT practice (Table 2 and Fig. 2)

and the diversity of substances tested (Fig. 4) may be in-
fluenced by the level of guidelines awareness, different

Fig. 3 Guidelines in use across the regions of WAO member Societies (more than one option per responder was permitted) Africa/Middle-East (AME),
Asia-Pacific (AP), Europe (EU), Latin-America (LA) and North America (NA)

Fig. 4 Main groups of substances used in skin patch tests worldwide (more than one response/participant permitted) Africa/Middle-East (AME),
Asia-Pacific (AP), Europe (EU), Latin-America (LA) and North America (NA)
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training backgrounds (allergy/immunology, dermatology,
pediatric), accessibility to various types of devices, type
of clinical practice (public or private practice, clinical or
research-based institution), practice infrastructure avail-
ability, financial/commercial implications, and National
regulations among others. The type of clinical practice
(public or private practice, clinical or research-based
institution) may influence in the infrastructure avail-
ability, the number of patients tested per day, the
availability of patch test series (allergens/haptens) and
in the referral patterns and, therefore, impacts in the
SPT interpretation.
The WAO position paper published in 2008, stated

the definition of Allergy as specialty when a physician
who has successfully completed both a specialized train-
ing period in allergy and immunology and a training

period in either internal medicine, or a sub-specialty of
internal medicine such as dermatology, pneumology, or
otorhinolaryngology, and/or pediatrics [36]. National
educational requirements and curricula to become an
allergist may vary from this definition. Although the
allergy specialty is considered as a sub-specialty in some
countries, in the current document we decided for
considering as “allergist”, all who completed the degree
following the above statement regardless of the previous
formation.
Although the majority (68 %) of responders pointed

out the need of the same person being responsible
for subsequent readings at the different time points,
Fig. 5 indicates that the PT is read by different types
of health professionals. Therefore, we believe that all
the professionals reading the tests may require

Fig. 6 Number and time of the skin patch test readings

Fig. 5 Who is responsible for applying and reading skin patch test in your current practice?
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specific training to avoid difficulties in interpretation
and therefore diagnostic mistakes.
The majority of participants performed two readings

of PT, however, this topic seems to be still controversial,
since 36 % indicated to conduct one or three readings
(Fig. 6). This discrepancy may be influenced by the type
of substance tested, the suspected underlying mechan-
ism (T-lymphocyte-mediated or direct type urticarial re-
action), the different professional experience and the use
of different guidelines, even though, these data underline

the deficiency of interpretation standard, which can
directly impact in the diagnosis. Besides, the lack of
studies addressing the issue of quality management/is-
sues in the field of PT with regards of training of the
reader supports the need of a good quality education
and formation actions.
Most of the responders indicated having patients with

adverse reactions, including erythroderma; however, only
30 % of members currently complete an informed con-
sent form before conducting the PT, with potential legal

Fig. 8 Age limitation to perform the skin patch test (PT)

Fig. 7 Main limitations to perform the skin patch test (PT)
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implications for the physicians. Believing that this situ-
ation has to improve, the WAO JMG may work on a
consent form to be endorsed by the Allergy Academies
to protect both professionals and patients.
The use of home-made preparations was indicated by

47 % of participants, what is expected since many sub-
stances are not available in standardized test panels. The
absence of data in healthy controls for home-made prepa-
rations (Table 2) emphasizes the lack of standardization of
these tests, which can increase the false-positive results as
well as the adverse reactions. It highlights the need of
procedure standardization and asking for a consent form.
Although our understanding of the immune system’s

functions has changed substantially over the last 20 years,
the presented data still suggest a lack of full understand-
ing of the underlying immune mechanisms of contact
dermatitis exemplified by the Fig. 7, in which systemic
and topical anti-histamines were still reported as being
limitations for the PT. In general, histamine has a lim-
ited importance in the pathophysiology of this disorder
and these drugs are mainly used to smooth the symptom
of pruritus. For this reason, scientific data don’t consider
these drugs as limitations or contra-indications for the
procedure. This data also bring up the need of imple-
menting education tools to strengthen a better informa-
tion for the new generation of health professionals
working in the field.
The most important purpose of a guideline is to establish

a statement used to determine a course of action, which is
neither biding nor enforced, but aims to streamlines par-
ticular processes according to a routine. Many guidelines
have emerged to outline medical diagnostic procedures,
such as the PT [7–19] and many different Societies are
making efforts to generate comparison data by multicentric
studies. However, taking into account the current actions of
Allergy Academies to promote the recognition of Allergy
and Clinical Immunology as a specialty and to strengthen
the awareness of allergic diseases around the world [37–
39], we believe that it is now the best moment to review
some procedures in use in the daily practice to identify gaps
in which we can work on. The results of this survey high-
light the heterogeneity of attitudes and practices on using
the PT and clearly consolidate the current lack of
standardization of PT methods universally accepted. We
could observe the use of many different guidelines regard-
less to the geographical distribution (Fig. 3), the use of
home-made preparations and different time of readings.
The present study has some limitations. We are aware

of the possibility of a selection bias within large countries/
regions, the president/chair of the WAO Member Society
may not have had ample opportunity to run the survey
through all members from different states/districts within
the consultation period, especially where practices maybe
heterogeneous and in large countries/regions. It was also

not possible to access the response rate, as we are not
aware of how many recipients got the survey email and
the proportion of e-mails bounced by the online server.
The definition concepts of some terms, such as for “ery-
throderma”, used worldwide were not accessed since it
was not the aim of the current manuscript. In the current
survey, we didn’t explore specific data such as application
time or time of readings, per specific agents.

Conclusion
We strongly believe that the results of this WAO JMG
project underline a clear need of updating the PT
procedures and attitudes and will support future actions
to standardization and, therefore, harmonization and
comparability.

Abbreviations
ACAAI: American College of Allergy, Asthma and Immunology;
AAAAI: American Academy of Allergy Asthma and Immunology; AME: Africa/
Middle-East; AP: Asia-Pacific; EAACI: European Academy of Allergy and
Clinical Immunology; ENDA: European Network of Drug Allergy; EU: Europe;
LA: Latin-America; NA: North America; PT: Skin patch test; WAO: World
Allergy Organization; WAO JM: WAO Junior Members.

Competing interests
The authors declare that they do not have competing interests related to
the contents of this article.

Authors’ contributions
LKT contributed to the construction of the document (designed the study,
analyzed and interpreted the data, and wrote the manuscript). RD made
substantial contributions to the design of the study and drafted the
manuscript. LKT, RD, SSG, MB, AV, VD, CGC, JCAB, AD, VBL and LB
contributed substantially in the construction of the questionnaire used as
the basis of the online survey. PK made substantial contributions to the
statistical analysis. All the co-authors contributed in the interpretation of the
data, critical revisions, and approved the final version for submission. This is a
document of the World Allergy Organization, approved by the Executive
Committee and Board of Directors.

Author details
1Hospital Sírio Libanês and Post-graduation Program in Health Sciences of
IAMSPE, Rua Prof Arthur Ramos, 183, cj 21 01454-011, São Paulo, SP, Brazil.
2Department of Dermatolgy and Venereology, Tokuda Hospital Sofia, Sofia,
Bulgaria. 3Allergy Department. Hospital Infantil Universitario Niño Jesús,
Madrid, Spain. 4Department of Public Health and Infectious Diseases,
“Sapienza” University of Rome, Rome, Italy. 5Allergy Clinic, Paris 75015, France.
6Department of Dermatology and Venereology, Sechenov First Moscow
State Medical University, Moscow, Russia. 7Immune System Diseases and
Oncology Service-Allergy Unit. Hospital Universitario Príncipe de Asturias,
Medicine and Medical Specialities Department, Universidad de Alcalá. Alcalá
de Henares, Madrid, Spain. 8Department of Allergy and Immunology,
Cleveland Clinic Florida, 2950 Cleveland Clinic Blvd Weston, Florida, FL 33331,
USA. 9Medicine Faculty, Xochicalco University, Tijuana, Mexico. 10Allergy and
Immunology Division, Hospital Nacional Edgardo Rebagliati Martins, Lima,
Peru. 11Department of Allergy, Medical Center, Guira de Melena, Havana,
Cuba. 12Intercenter Allergy Unit, Virgen Macarena University Hospital, Seville,
Spain. 13Sanatorio Privado San Roque, Marcos Juárez, Córdoba, Argentina.
14Department of Pediatrics, Division of Immunology Research, Children’s
Mercy Hospitals & Clinics, Kansas City MO 64108, USA. 15Allergy and Clinical
Immunology Department, Centro Medico Docente La Trinidad, Caracas,
Venezuela. 16Department of Allergy and Immunology, Hospital Quirón
Bizkaia, Bizkaia, Spain. 17Division of Allergy, Department of Pediatrics, Nippon
Medical School, Tokyo, Japan. 18Department of Dermatology and Allergy,
Rheinische Friedrich-Wilhelms-University Bonn, Bonn, Germany.

Tanno et al. World Allergy Organization Journal  (2016) 9:8 Page 9 of 10



Received: 22 September 2015 Accepted: 27 January 2016

References
1. Carol LY, Taylor JS. Contact dermatitis and related disorders. ACP Medicine.

Dale DC, Federmann DD (Eds), BC Decker Inc, Hamilton, ON 2008. http://
igpweb.igpublish.com/igp/acp-medicine (Accessed on August 06, 2009).

2. Cohen DE, Brancaccio R, Andersen D, Belsito DV. Utility of a standard
allergen series alone in the evaluation of allergic contact dermatitis: a
retrospective study of 732 patients. J Am Acad Dermatol. 1997;36:914.

3. Dooms-Goossens A. Patch testing without a kit. In: Guin JD, editor. Practical
contact dermatitis: A handbook for the practitioner. New York: McGraw-Hill Inc;
1995. p. 63.

4. DeGroot AC, Frosch PJ. Patch test concentrations and vehicles for testing
contact allergens. In: Frosch PJ, Menne T, Lepooittevin JP, editors. Contact
Dermatitis. 3rd ed. Berlin: Springer; 2006. p. 907.

5. American Academy of Allergy, Asthma and Immunology. American College
of Allergy, Asthma and Immunology: Contact dermatitis: a practice
parameter. Ann Allergy Asthma Immunol. 2006;97(3 suppl 2):S1–38.

6. Wilkinson DS, Fregert S, Magnusson B, Bandmann HJ, Calnan CD, Cronin E,
et al. Terminology of contact dermatitis. Acta Derm Venereol. 1970;50:287–92.

7. Brokow K, Garvey LH, Aberer W, Atanaskovic-Markovic M, Barbaud A, Bilo MB,
et al. Skin test concentrations for systemically administered drugs – an ENDA/
EAACI Drug Allergy Interest Group position paper. Allergy. 2013;68(6):702–12.

8. Bourke J, Coulson I, English J, British Association of Dermatologists Therapy
Guidelines and Audit Subcommittee. Guidelines for the management of
contact dermatitis: an update. Br J Dermatol. 2009;160(5):946–54.

9. Marks J, DeLeo V. Patch Testing for contact and occupational dermatology.
St. Louis: Mosby - Yearbook; 1993.

10. Romano A, Viola M, Gaeta F, Rumi G, Maggioletti M. Patch Testing in
Non-Immediate Drug Eruptions. Allergy, Asthma, Clin Immunol.
2008;4(2 (Summer)):66–74.

11. Barbaud A, Gonçalo M, Bruynzeel D, Bircher A. Guidelines for performing
skin tests with drugs in the investigation of cutaneous adverse drug
reactions. Contact Dermatitis. 2001;45(6):321–8.

12. Diepgen TL, Andersen KE, Chosidow O, Coenraads PJ, Elsner P, English J.
et al. Guidelines for diagnosis, prevention and treatment of hand eczema.
JDDG: J der Deutschen Dermatologischen Gesellschaft. 2015;13:e1–22. doi:
10.1111/ddg.12510_1.

13. Svedman C, Isaksson M, Björk J, Mowitz M, Bruze M, et al. ‘Calibration’ of our
patch test reading technique is necessary. Contact Dermatitis. 2012;66:180–7.
doi:10.1111/j.1600-0536.2011.02044.x.

14. Dickel H, Kreft B, Kuss O, Worm M, Soost S, Brasch J, et al. Increased sensitivity of
patch testing by standardized tape stripping beforehand: a multicentre
diagnostic accuracy study. Contact Dermatitis. 2010;62:294–302. doi:10.1111/j.
1600-0536.2010.01710.x.

15. Brasch J, Becker D, Aberer W, Bircher A, Kränke B, Jung K, et al. Guideline
contact dermatitis: S1-Guidelines of the German Contact Allergy Group (DKG)
of the German Dermatology Society (DDG), the Information Network of
Dermatological Clinics (IVDK), the German Society for Allergology and Clinical
Immunology (DGAKI), the Working Group for Occupational and Environmental
Dermatology (ABD) of the DDG, the Medical Association of German
Allergologists (AeDA), the Professional Association of German Dermatologists
(BVDD) and the DDG. Allergo J Int 2014; 23: 126–38

16. Schnuch A, Aberer W, Agathos M, Brasch J, Frosch PJ, Fuchs T, et al.
Durchführung des Epikutantests mit Kontaktallergenen. J Dtsch Dermatol
Ges. 2008;9:770–5.

17. Gonçalo M, Ferguson J, Bonevalle A, Bruynzeel DP, Giménez-Arnau A,
Goossens A, et al. Photopatch testing: recommendations for a European
photopatch test baseline series. Contact Dermatitis. 2013;68(4):239–43. doi:
10.1111/cod.12037.

18. Johansen JD, Aalto-Korte K, Agner T, Andersen KE, Bircher A, Bruze M, et al.
European Society of Contact Dermatitis guideline for diagnostic patch
testing - recommendations on best practice. Contact Dermatitis.
2015;73(4):195–221.

19. de Waard-van der Spek FB, Darsow U, Mortz CG, Orton D, Worm M, Muraro A,
et al. EAACI position paper for practical patch testing in allergic contact
dermatitis in children. Pediatr Allergy Immunol. 2015;26(7):598–606.

20. Sukanto H, Nater JP, Bleumink E. Influence of topically applied
corticosteroids on patch test reactions. Contact Dermatitis. 1981;7:180.

21. Anveden I, Lindberg M, Andersen KE, Bruze M, Isaksson M, Liden C, et al.
Oral prednisone suppresses allergic but not irritant patch test reactions in
individuals hypersensitive to nickel. Contact Dermatitis. 2004;50:298.

22. O’Quinn SE, Isbell KH. Influence of oral prednisone on eczematous patch
test reactions. Arch Dermatol. 1969;99:380.

23. Condie MW, Adams RM. Influence of oral prednisone on patch-test
reactions to Rhus antigen. Arch Dermatol. 1973;107:540.

24. Goossens A. Art and science of patch testing. Indian J Dermatol Venereol
Leprol. 2007;73:289.

25. Hannuksela M, Salo H. The repeated open application test (ROAT). Contact
Dermatitis. 1986;14:221.

26. Villarama CD, Maibach HI. Correlations of patch test reactivity and the
repeated open application test (ROAT)/provocative use test (PUT). Food
Chem Toxicol. 2004;42:1719.

27. Uter WJ, Geier J, Schnuch A. Good clinical practice in patch testing:
readings beyond day 2 are necessary: a confirmatory analysis. Members of
the Information Network of Departments of Dermatology. Am J Contact
Dermat. 1996;7:231.

28. Todd DJ, Handley J, Metwali M, Allen GE, Burrows D. Day 4 is better than
day 3 for a single patch test reading. Contact Dermatitis. 1996;34:402.

29. Jonker MJ, Bruynzeel DP. The outcome of an additional patch-test reading
on days 6 or 7. Contact Dermatitis. 2000;42:330.

30. Foussereau J, Benezra C, Maibach HI. Occupational contact dermatitis.
Clinical and chemical aspects, vol. 26. Copenhagen: Munksgaard; 1982.

31. Lachapelle JM. A proposed relevance scoring system for positive allergic
patch test reactions: practical implications and limitations. Contact
Dermatitis. 1997;36:39.

32. Marks JG, Belsito DV, DeLeo VA, Fowler JF Jr, Fransway AF, Maibach HI, et al.
North American Contact Dermatitis Group patch test results for the
detection of delayed-type hypersensitivity to topical allergens. J Am Acad
Dermatol. 1998;38:911.

33. Jacob SE, Brod B, Crawford GH. Clinically relevant patch test reactions in
children–a United States based study. Pediatr Dermatol. 2008;25:520.

34. Jensen CD, Paulsen E, Andersen KE. Retrospective evaluation of the
consequence of alleged patch test sensitization. Contact Dermatitis. 2006;55:30.

35. Mitchell JC. The angry back syndrome: eczema creates eczema. Contact
Dermatitis. 1975;1:193.

36. Sergio Del Giacco, Lanny J. Rosenwasser, Carlos D. Crisci, Anthony J. Frew,
Michael A. Kaliner, Bee Wah Lee, et al. A position statement of the WAO
Specialty and Training Council – What is an allergist? WAO J. 2008;1(1):19–20

37. Pawankar R, Canonica GW, ST Holgate ST, Lockey RF, Blaiss M. The WAO
White Book on Allergy (Update. 2013).

38. Allergy awareness Campaign. The European Academy of Allergy and Clinical
Immunology (EAACI) website. Available at http://www.eaaci.org.

39. World Allergy Week, The World Allergy Organization website. (cited, available:
http://www.worldallergy.org/physician-resources/world-allergy/world-allergy-
week-436_2015 accessed January 2015).

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Tanno et al. World Allergy Organization Journal  (2016) 9:8 Page 10 of 10

http://igpweb.igpublish.com/igp/acp-medicine
http://igpweb.igpublish.com/igp/acp-medicine
http://dx.doi.org/10.1111/ddg.12510_1
http://dx.doi.org/10.1111/j.1600-0536.2011.02044.x
http://dx.doi.org/10.1111/j.1600-0536.2010.01710.x
http://dx.doi.org/10.1111/j.1600-0536.2010.01710.x
http://dx.doi.org/10.1111/cod.12037
http://www.eaaci.org
http://www.worldallergy.org/physician-resources/world-allergy/world-allergy-week-436_2015
http://www.worldallergy.org/physician-resources/world-allergy/world-allergy-week-436_2015

	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References



