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Abstract

Öz

Introduction

Allergic contact dermatitis (ACD) is a common dermatological 

disorder caused by contact allergy to a wide spectrum of 

natural or manmade substances of low molecular weight 

(haptens or allergens). In cross sectional studies, some 20 

to 30% of the general population has been diagnosed 

to have contact allergy to at least one allergen1. For the 

diagnosis of contact allergy, the patch test is the gold 
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Original Investigation 
Orijinal Araflt›rma

Background and Design: Allergic contact dermatitis is a delayed (type 4) reaction against external contact agents. It occurs within 48-96 
hours after re-contact of allergen with pre-sensitized skin.
Materials and Methods: There are many allergens on earth that are not in protein structure. Paints, oils, resins, chemicals used in the 
textile industry, rubber, cosmetics, insecticides, plants, bacteria, fungi and parasites can cause allergic contact dermatitis. Patch test is the gold 
standard for diagnosis and provides valuable results when evaluated according to history and physical examination findings. In this study, we 
evaluated the patch test results of 673 patients.
Results: The most common allergens in our study were nickel sulfate (18.3%), cobalt chloride (5.1%), potassium dichromate (4.8%), thiuram 
mix (4.3%), p-phenylenediamine (3.7%) and formaldehyde (2.5%). 
Conclusion: In order to obtain more and more accurate information about the most common contact allergens in our country, we believe 
that there is a need for studies in different centers and at different time intervals. This is why we want share this study that we conducted in 
Ankara/Turkey.
Keywords: Contact dermatitis, patch test, nickel

Amaç: Allerjik kontakt dermatit, dış etkenlere karşı oluşan gecikmiş (tip 4) bir reaksiyondur. Allerjenin önceden duyarlı hale gelmiş deri ile tekrar 
temasından sonra 48-96 saat içinde ortaya çıkar.
Gereç ve Yöntem: Yeryüzünde, protein yapısında olmayan bir çok allerjen vardır. Tekstil endüstrisinde kullanılan boyalar, yağlar, reçineler, 
kimyasal maddeler, kauçuk, kozmetik, böcek öldürücüler, bitkiler, bakteri, mantar ve parazitler allerjik kontakt dermatite neden olabilir. Yama 
testi, teşhis için altın standarttır. Öykü ve fizik muayene bulgularına göre değerlendirildiğinde çok değerli sonuçlar verir. Bu çalışmada 673 
hastanın yama testi sonuçları değerlendirildi.
Bulgular: Çalışmamızda en sık rastlanan allerjenler, nikel sülfat (%18,3), kobalt klorür (%5,1), potasyum dikromat (%4,8), tiuram karışımı 
(%4,3), p-fenilendiamin (%3,7) ve formaldehit (%2,5) olarak bulundu.
Sonuç: Ülkemizde en sık rastlanan kontakt allerjenler hakkında daha fazla ve daha doğru bilgi edinebilmek için; farklı merkezlerde ve farklı 
zaman aralıklarında yapılan çalışmalara ihtiyaç olduğunu düşünmekteyiz. Bu sebeple Türkiye’de Ankara ili ve yöresinde yaptığımız bu çalışmayı 
paylaşmak istedik.
Anahtar Kelimeler: Kontakt dermatit, yama testi, nikel
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standard. Epidemiological studies indicated that there are differences 
in the incidences of contact allergens in different populations. The 
examination of patch test results give us the opportunity to find out 
the most common allergens and, also factors affecting the frequency 
of these allergens. If the allergens causing ACD in a specific population 
is known, it is possible to exert primary prevention programs to reduce 
the risk for ACD by limiting or avoiding the general use of common 
allergens in this population. This retrospective study aimed to find out 
the most common sensitizers in Ankara Turkey and near region and to 
evaluate other factors affecting contact allergy in our country.

Materials and Methods

The patch test results of 673 patients with suspected ACD who were 
patch tested in our hospital using the European Standard Series in 
the years between 2001 and 2015 were analyzed retrospectively. 
European Standard Series include 28 allergens. And these allergens 
are applied to patients using IQ Chambers (Chemotechnique 
Diagnostics, Sweden). Each patch is carefully numbered or labelled 
so the allergen in each chamber can be correctly identified. In this 
this retrospective evaluation attention was paid to the following 
conditions and the files of the patients who fulfilled these conditions 
were taken into consideration: Patients who were taking any 
influencing drugs, immunosuppressive agents, were not tested unless 
they stop these medications and had at least 4 weeks of drug free 
period, for antihistamines this period evaluated for 7 days drug free 
period. Also, the patients who applied corticosteroids in the last 
month to the test site were not tested. The allergens were applied 
with Finn Chambers to the upper back of the patients and left for 48 
hours. The results were evaluated by an experienced dermatologist 
and positive reactions were recorded. The study was approved by 
the Gülhane Military Medical Academy Command Ethics Committee 
(approval number: 314, date: 09.07.2015). Informed consent forms 
were taken before the study.

Statistical Analysis

The degree of positivity was not taken into account in statistical 
analyses. The chi-square test was used to compare between the 
groups. The exact binomial test was also used to compare between 
the groups. P value of 0.05 or less was considered significant. Statistical 
analysis of the collected data was performed with SPSS, version 14 
(SPSS Inc., Chicago, IL, USA).

Results

Among the 673 patients tested with European Standard Patch Test 
Series, 377 patients were females (56%) and 296 patients were males 
(44%). The mean age of the patients was 29.4±10.3, ranging from 5 
to 65 years.
When considered according to occupation the largest groups were 
office workers (33.4%), and soldiers (21.8%). Unoccupied patients 
including housewives, retirees or unemployed comprised 18.4%. 
Health care workers were the fourth largest group with 8.5%.
A total of 253 patients (37.6%) had one or more positive patch test 
reactions. The most common allergens were nickel sulphate (18.3%), 
cobalt chloride (5.1%), potassium dichromate (4.8%), thiuram mix 

(4.3%), p-phenylenediamine (3.7%), and formaldehyde (2.5%). Other 
allergens caused reactions in less than 2% of the patients.
When grouped according to sex, 42.4% of females and 31.4% of males 
had positive reactions to at least one allergen. Among females nickel 
sulphate (28.6%), cobalt chloride (5.6%), p-phenylenediamine (4.8%), 
thiuram mix (4.5%), formaldehyde (2.9%) and fragrance mix (2.4%) 
were the most prevalent allergens. Among men potassium dichromate 
(8.8%), nickel sulphate (5.1%), cobalt chloride (4.4%), thiuram mix 
(4.1%), p-phenylenediamine (2.4%) and formaldehyde (2.0%) were 
the most common allergens.
Contact sensitivity to nickel, p-phenylenediamine and fragrance 
mix was significantly more frequent in female patients and contact 
sensitivity to potassium dichromate was significantly more frequent in 
male patients. The frequency of positive patch test reactions and its 
distribution according to sex is shown in Table 1.
The hands (45.5%), face (16.2%) and legs (13.7%) were the most 
frequent sites affected by dermatitis.
There was a history of atopy in 177 (26.3%) patients. In this group 
(ie. atopics) a positive reaction to one or more allergens was noted in 
41.8%. In non-atopics this figure was 37.6%. The difference between 
the sensitivity rates of the Standard Series Allergens were not statistically 
significant in atopic patients compared to non-atopic patients (p=0.8).

Discussion

Nickel was the most common contact allergen in our study. Nickel 
sulphate has been reported to be the most common contact allergen 
in previous studies from different centers in Turkey and in other studies 
around the world2-6. In all these studies sensitivity to nickel sulphate is 
reported to be higher among women.
In previous studies from Turkey, prevalence of nickel sensitivity ranged 
from 12.2% to 19.1%2-4. Bruynzeel et al.7 reported patch test results of 
26 210 patients from 10 centres in 7 European countries on behalf of 
The European Environmental and Contact Dermatitis Research Group. 
They reported the average nickel sensitivity in these centers to be 
17.9%, ranging from 12.7% to 24.6%. In 2005 Uter et al.8 reported 
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Table 1. The frequency of positive patch test reactions

Total= 
673

% Female 
n=377

% Male 
n=296

%

Nickel sulfate 123 18.3 108 28.6 15 5.1

Cobalt chloride 34 5.1 21 5.6 13 4.4

Potassium 
dichromate 0.5%

32 4.8 6 1.6 26 8.8

Thiuram mix 1% 29 4.3 17 4.5 12 4.1

p-Phenylenediamine 
1%

25 3.7 18 4.8 7 2.4

Formaldehyde 17 2.5 11 2.9 6 2.0

Paraben mix 11 1.6 6 1.6 5 1.7

Fragrance mix 11 1.6 9 2.4 2 0.7

N-isopropyl-N-phenyl-
p-phenylenediamine

10 1.5 6 1.6 4 1.4

Neomycin sulfate 
20%

7 1.0 2 0.5 5 1.7
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first results of the European Surveillance System on Contact Allergies 
(ESSCA), which contained the results of patch tests performed in 2002 
and 2003 in 17 centers from 9 European countries. In this study, positive 
reaction to nickel was 17.3%, however, large international variations 
were observed, ranging from 8.1 to 31.7% among centers. According 
to data collected by ESSCA from 31 dermatology departments in 11 
countries, nickel allergy was reported to be 20.7%, ranging from 9.7 
to 32.29. In other study Uter et al.10 published the 2005/2006 results 
of ESSCA. In this study they analysed their data based on geographic 
regions of Europe. Nickel was again the leading allergen. Sensitivity 
to nickel was 20.8% in Western Europe, 24.5% in southern Europe, 
19.7% in central Europe and 22.4% in northeastern Europe. Recently, 
Uter et al.11 published the data of patients consecutively patch tested 
between 2009 and 2012 in 12 European countries with fragrance 
allergens contained in the baseline series were collected by the ESSCA 
network. They noticed that contact allergy to fragrances is common 
throughout Europe, with regional variation probably being explained 
by patch test technique, and differences in exposure and referral 
patterns. Although prevalence varies, other studies from various 
countries around the world almost invariably reported nickel as the 
most common sensitizer12-15.
Sensitivity to nickel has been found to be associated with ear piercing16. 
Implementation of the nickel-exposure regulations in some countries 
had the effect of protecting the population from becoming allergic 
to nickel17,18. Our results and the results of previous studies from our 
country indicate that nickel allergy is common in Turkey and similar 
implementations may be helpful in limiting allergy to nickel in our 
country.
Cobalt chloride was the second most common sensitizer in our study. 
Sensitivity to cobalt chloride was also more common among women. 
Similarly, other studies from Turkey and several studies from different 
countries reported high rate of sensitization with cobalt chloride2-4. 
Cobalt is present as a contaminant in nickel, cobalt oxides, present as 
traces in cement. High rates of sensitivity to cobalt chloride may be in 
part due to nickel containing products and in part due to occupational 
exposure among construction workers. Cobalt sensitivity is generally 
lower in countries where nickel and cement regulations are in effect 
for a long time5,6,9,10.
Potassium dichromate was the third among sensitizer in our study. 
Most important source of dichromate as a sensitizer is the cement. 
Previous studies from our country also reported potassium dichromate 
to be one of the most common sensitizers. This was explained by the 
expansion in the construction industry in parallel with the increasing 
population and the inadequacy of protective measures among workers. 
In Eastern European publications, dichromate is often the leading 
allergen, however, it is quite low in Northern European countries5,6,9,10. 
These countries implemented regulations to lower the concentration 
of soluble chromium by adding ferrous sulphate to cement decades 
ago. According to EU Directive 76/769/EEC (CONSLEG: 1976L0769-
16/03/2004) these regulations took effect in all European Union 
countries. This regulation will probably lower the dichromate sensitivity 
within Europe in the future. Our results and previous studies indicate 
that similar regulations should be extended to developing countries to 
reduce dichromate sensitivity. Leather products are another important 
source of dichromate sensitivity. Some of the dichromate sensitivity 

especially in females may be due to frequent use of leather products 
in our country.
Following metal allergens (i.e. nickel, cobalt and chromium) thiuram 
mix was the fourth most common sensitizer in our study. The chemicals 
in thiuram mix are used as additives in manufacturing rubber products 
such as gloves, kitchen utensils, clothing etc. It has been found to be a 
frequent sensitizer among housewives and hospital workers in previous 
studies2,19.
Paraphenylenediamine (PPD) allergy is mostly attributed to hair dyes. 
PPD has been reported to be the most frequent occupational allergen 
for hairdressers in Turkey and it has been reported among the most 
important allergens in the multicenter study of ESSCA in Europe2,9. In a 
recent study it is also reported to be a frequent allergen in Hong Kong. 
In this study, among the adult population, allergy to PPD was found to 
be more frequent among the patients aged 41 years or older, which 
was consistent with the exposure to PPD in permanent hair dyes in the 
middle-aged and older13. Recently, Onder and Adisen20 reported that 
PPD is the second most frequent allergen among patients aged 9 to 16 
years in a Turkish population. They attributed allergy to PPD in this age 
group to frequent use of temporary henna tattoos. Our findings also 
indicate that PPD is an important allergen in Turkish population.
Although relatively low, formaldehyde was another important allergen 
in our study. In Europe, allergy to formaldehyde has been lowered since 
its use in cosmetics was largely abandoned and, as a disinfectant, it 
has been partly replaced by other compounds. Lazarov14 argued that 
another source of allergy to formaldehyde could be textile products 
treated with formaldehyde resins, and this might be also true for our 
patients since textile is an important industrial branch in Turkey.
Frequencies of contact allergy to paraben mix, fragrance mix and 
N-isopropyl-N-phenyl-p-phenylenediamin were relatively low, ranging 
from 1 to 2%, and other allergens caused contact allergy in less than 
1% of the patients. Fragrance mix has been found to be an important 
allergen in European, North American and Israelite studies7,10,12,14,21. 
Other previous studies from Turkey also reported low frequencies of 
fragrance allergy2-4. This may be due to less cosmetic and perfume use 
in our country.

Study Limitations

The study was done in Ankara Turkey. This situation caused the results 
to be limited to a certain region. Studies to be carried out with more 
patients in the wide geography will contribute more to the literature. 
Another limitation of the study was that the clinical correlation of the 
tests, ie the relationship between exposure and positivity, was not 
examined.

Conclusion

This study provides additional information about the contact allergens 
in Turkey. It should be noted that Turkey is a large country and there are 
considerable social and economic differences between regions, and the 
whole country is changing rapidly. More studies from different centers 
and in different time intervals will give us additional information on 
contact allergens and how the contact sensitization is changing over time.
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