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Allergic contact dermatitis and changes in the frequency of the causative
allergens demonstrated with patch testing in 2008-2012

Martin Tichy, Iva Karlova

Background. The frequency of contact allergens is often regionally different and hence it regional identification is
important for the prevention of allergic contact dermatitis (ACD).

Objectives. The aim of the study was to determine the most common contact allergens in the etiology of ACD from
2008-2012 and evaluate their dynamics in comparison with similar studies in the Czech Republic and internationally
carried out in previous years.

Methods. A total of 1941 patients with suspected ACD were examined using the patch tests from the European
Standard Series. The data obtained were subjected to statistical analysis.

Results. The most common contact allergy was to nickel (15.4%), the second most frequent allergen was Balsam of
Peru (11.6%). The top five allergens in the whole sample also included, in descending order, fragrance-mix | (7.1%),
cobalt chloride (6.4%), and Kathon CG (4.0%). While the order of contact allergens causing sensitisation in women is
consistent with the results of the whole sample, in men instead of cobalt and Kathon CG, epoxy resin and chromium
appeared among the five most common allergens.

Conclusions. In the Czech Republic, despite existing EU legislation, action to reduce the frequency of sensitization to
nickel failed in contrast to other EU countries. In addition to nickel, consistent preventive measures should be focused
mainly on sensitization to Balsam of Peru, cobalt, epoxy resins, chromium and aromatic substances and preservatives
used in the cosmetic industry.
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INTRODUCTION A recent extensive study on detection of the most
common contact allergens in the Czech population was
Allergic contact dermatitis (ACD) is defined as anon-  carried out and published in 2005 (ref.!). Our aim was to
infectious inflammatory disease of the skin, with delayed  assess any changes in the frequency of the contact aller-
type of hypersensitivity reactions playing a crucial role  gens involved in the ACD etiology in the Czech popula-
in its ethiopathogenesis'. It is one of the most common  tion and define their potential causes.
skin diseases, and often significantly limits normal activ-
ity or work.
Patch tests (PT) are crucial in the diagnosis of ACD. METHODS
The principle of PT is controlled exposure of the patient
to the suspected substance to cause ACD in the tested Between 2008 and 2012, a total of 1,941 patients who
area. were considered clinically suspect of allergic contact
Most frequently occurring contact allergens are part  dermatitis underwent patch tests at the Department of
of the so-called standard patch test sets. Europe uses the = Dermatology and Venereology, University Hospital in
European Standard Series, which currently comprises 28  Olomouc. The cohort of patients was sufficiently repre-
of the most common allergens, and a control. Results  sentative not only in terms of the number and age, but
from extensive studies clearly show that, despite a slightly  also in terms of the structure of the population tested.
downward trend, the most common contact allergen is  Patients were from different areas to avoid sample bias
nickel, while positivity for other allergens in the PT and  e.g. by a specific industrial production.
their causal relationship with ACD often varies regionally. The European Standard Series Chemotechnique was
Revealing the most frequent allergens in the monitored  used, which includes 28 of the most common allergens
area can contribute to the implementation of preventive  and a control. For adhesion, we used Curatest (Lohmann
measures and result in reduction in the incidence of ACD.  and Rauscher) test patches.

480



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2015 Sep; 159(3):480-488.

The tests were applied to intact skin on the upper half
of the back. Patients were not tested during the acute
phase of the disease, and did not take antihistamines or
immunosuppressants.

PTs were retained on the skin for 48 hours and repeat-
edly read after removal on the second day (D2), third
(D3) and fourth (D4) days. In the subsequent analysis,
the degree of allergic reaction positivity was taken into
account. The data were statistically analysed using the
chi-square and the Fisher's exact tests.

RESULTS

The tests were conducted in a total of 1941 patients, of
whom 1353 (69.7%) were women and 588 (30.3%) men.
The mean age was 40.8 years; the youngest patient was
five years old, and the oldest 83 years old.

Dermatitis was most often located on the hands (46%
of cases). The second most common site of dermatitis
was the face and neck (21%), while the remaining patients
were affected in other areas (15%). Contact hypersensi-
tivity was detected in 859 (44.2%) patients. 501 patients
(25.8 %) were diagnosed with hypersensitivity to one al-
lergen, and 358 patients (18.4%) with hypersensitivity to
two or more allergens. The following table shows the fre-

Table 1. Documented contact allergens in 2008-2012, in total.

Sequence NLfn‘lber. of
number Allergen pos1t‘1ve find- % M % W %
ings
1 Potassium dichromate (0.5, pet.) 76 3.9% 28 4.8% 48 3.5%
2 Neomycin sulphate (20, pet.) 28 1.4% 5 0.9% 23 1.7%
3 Thiuram-mix (1, pet.) 40 2.1% 10 1.7% 30 2.2%
4 Paraphenylendiamin (PPD) (1, pet.) 53 2.7% 10 1.7% 43 3.2%
5 Cobalt chloride (1, pet.) 124 6.4% 21 3.6% 103 7.6%
6 Benzocain (35, pet.) 10 0.5% 1 0.2% 9 0.7%
7 Formaldehyde (1, aq.) 17 0.9% 6 1.0% 11 0.8%
8 Colophonium (20, pet.) 56 2.9% 18 3.1% 38 2.8%
9 Clioquinol (5, pet.) 13 0.7% 4 0.7% 9 0.7%
10 Balsam of Peru (25, pet.) 225 11.6% 70 11.9% 155 11.5%
11 N-Isopropyl - N - phenyl para-phenylenedi- 11 0.6% 1 0.2% 10 0.7%
amine (0.1, pet.)
12 Lanolin alcohol (30, pet.) 51 2.6% 1.4% 43 3.2%
13 Mercapto-mix (1, pet.) 4 0.2% 0.3% 2 0.1%
14 Epoxy resin (1, pet.) 57 2.9% 45 1.7% 12 0.9%
15 Paraben-mix (16, pet.) 20 1.0% 6 1.0% 14 1.0%
16 Paratertiarybutyl phenol-formaldehyde resin 4 0.2% 0.0% 4 0.3%
(1, pet.)
17 Fragrance-mix I (8, pet.) 137 71% 33 5.6% 104 7.7%
18 Quaternium-15 (1, pet.) 13 0.7% 3 0.5% 10 0.7%
19 Nickel sulphate (5, pet.) 298 15.4% 35 6.0% 263 19.4%
20 Kathon CG (0.01, aq.) 78 4.0% 21 3.6% 57 4.2%
21 Mercaptobenzothiazole (2, pet.) 6 0.3% 2 0.3% 0.3%
22 Sesquiterpene lactone-mix (0.1, pet.) 10 0.5% 0.2% 0.7%
23 Primin (0.01, pet.) 6 0.3% 2 0.3% 0.3%
24 Budesonide (0.01, pet.) 34 1.8% 16 2.7% 18 1.3%
25 Tixocortol-21-pivalate (0.1, pet.) 22 1.1% 1.0% 16 1.2%
26 Dibromodicyanobutane (0.5, pet.) 15 0.8% 0.9% 10 0.7%
27 Fragrance-mix II (14, pet.) 40 2.1% 13 2.2% 27 2.0%
28 Lyral (5, pet.) 32 1.6% 3 0.5% 29 2.1%
N“tg;’:; of % M % W %
Total 1,941 100.0% 588  30.3% 1,353 69.7%

M - men, W - women, Aq.- aqua, Pet.- petrolatum
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Table 2. Men vs. women - comparison of positive reactions to the selected allergens, total for 2008-2012.

Sequence Allergen Num.b.er of o M o W o Myvs. W
number positives P

Potassium dichromate 76 3.9% 28 4.8% 48 3.5% 0.205

5 Cobalt chloride 124 6.4% 21 3.6% 103 7.6% 0.001

10 Balsam of Peru 225 11.6% 70 11.9% 155 11.5% 0.777

14 Epoxy resin 57 2.9% 45 7.7% 12 0.9% <0.0001

17 Fragrance-mix I 137 71% 33 5.6% 104 7.7% 0.101

19 Nickel sulphate 298 15.4% 35 6.0% 263 19.4% <0.0001

20 Kathon CG 78 4.0% 21 3.6% 57 4.2% 0.508

P ... significance of the chi-square test

quency of positive reactions to the allergens tested in the
basic set during the studied period (Table 1). Bold marks
the five allergens which were the most common cause
of contact allergy in the whole group, and two allergens
(epoxy resin and potassium dichromate) that were among
the five most common in the male-only set.

Nickel was determined to be the most common contact
allergen (15.4%), the second most frequent allergen was
Balsam of Peru (11.6%). The top five allergens in the
whole sample also included, in descending order, fra-
grance-mix I (7.1%), cobalt chloride (6.4%), and Kathon
CG (4.0%).

Differences were noted in the etiology of the contact
sensitivity in men and women. In the women, the most
often determined allergen was nickel (19.4%), with the
other four most common being Balsam of Peru (11.5%),
fragrance-mix I (7.7%), cobalt (7.6%), and Kathon CG
(4.2%).

In men, the most frequent positive reactions were to
Balsam of Peru (11.9%), followed by epoxy resin (7.7%).
Most men (64%) were sensitised to epoxy resin at work.
Surprisingly, the third most common allergen in men was
nickel (6%), followed by fragrance-mix I (5.6%), and chro-
mium (4.8%).

Less than 0.5% of positive reactions were found in
the following allergens: mercapto mix, mercaptobenzo-
thiazole, 4-tert Butyl phenoformaldehyde resin (ptBFF),
and primine.

Statistically significant differences in the incidence of
the positive reactions in men and women in the case of
the seven most common allergens are shown in Table 2.

A significantly higher incidence of positive reactions
in women was shown to cobalt chloride (W vs. M: 7.6%
vs. 3.6%, P=0.001) and nickel sulphate (W vs. M: 19.4%
vs. 6.0%, P<0.0001). Conversely, in the epoxy resin, a sig-
nificantly higher incidence of positive reactions occurred
in men (M vs. W: 7.7% vs. 0.9%, P<0.0001). For potassium
dichromate, Balsam of Peru, fragrance-mix I, and Kathon
CQG, the differences between men and women were not
statistically significant.

In 2008-2012 were reported 625 cases of occupational
ACD via the health system of Czech republic. In the stud-
ied set, occupational ACD was diagnosed in 108 patients
in the same period (5.6% of ACD in the studied set and
17.3% of all occupational ACD reported in the Czech
Republic), of whom 70 were men (12%) and 38 women
(3%).

The most important occupational allergen in men was
epoxy resin, which was the cause of ACD in 29 patients
(41.4%). In individually studied years, men were diag-
nosed in 40-63% of all the reported occupational ACD
cases (Table 3). The most common source of sensitisa-
tion was epoxy resins contained in paints, varnishes and
adhesives. In women, hypersensitivity to contact epoxy
resin as the cause of occupational ACD during the study
period was diagnosed in only four cases.

The most common occupational allergen in women
was thiuram-mix, which caused ACD in nine cases (24%
of all occupational ACD cases in women). The source of
sensitisation in most cases was protective rubber gloves.

Comparison of the incidence of contact allergy caused
by the seven studied, and most common, allergens in each
year and evaluation of the statistically significant differ-
ences are shown in the following tables (Table 4, 5, 6, 7).

Table 3. Occupational contact allergic dermatitis in men (2008-2012).

2008 2009 2010 2011 2012
ACD in total 19 9 15 10 7
Occupational ACD to epoxy resin 12 4 6 4 3
Occupational ACD to epoxy resin % 63% 44% 40% 40% 43%
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Table 4. Comparison of the incidence in individual years, M + W total.

2008 2009 2010 2011 2012

n=337 n=376 n=474 n=382 n=372 P P
Potassium dichromate 3.6 5.6 3.2 4.5 3.0 0.308 0.677
Cobalt chloride 6.8 6.9 6.1 7.1 5.1 0.799 0.344
Balsam of Peru 11.9 12.8 11.4 12.6 9.4 0.621 0.328
Epoxy resin 5.0 2.4 3.0 2.1 2.7 0.162 0.118
Fragrance-mix [ 7.1 5.6 8.4 8.1 5.6 0.354 0.444
Nickel sulphate 13.9 16.2 12.7 15.4 19.1 0.117 0.070
Kathon CG 2.1 3.5 4.0 5.2 51 0.184 0.032
“... level of significance of the chi-square test for comparison 2008 vs. 2009 vs. 2010 vs. 2011
b .. level of significance of the chi-square test for comparison 2008 vs. 2012
n... number of tested
Table 5. Comparison of the incidence in individual years, men.
2008 2009 2010 2011 2012 pe pb
n=115 n=122 n=149 n=102 n=100
Potassium dichromate 6.1 7.4 2.7 4.9 3.0 0.356 0.344
Cobalt chloride 5.2 4.9 2.0 59 0 0.051 0.031
Balsam of Peru 12.2 13.1 12.8 11.8 9.0 0.898 0.512
Epoxy resin 12.2 6.6 7.4 4.9 7.0 0.373 0.252
Fragrance-mix I 4.3 2.5 10.7 2.9 6.0 0.035 0.785
Nickel sulphate 6.1 7.4 5.4 3.9 7.0 0.825 0.790
Kathon CG 1.7 0.8 3.4 7.8 5.0 0.046 0.255
*... level of significance of the chi-square test for comparison 2008 vs. 2009 vs. 2010 vs. 2011 vs. 2012
b .. level of significance of the chi-square test for comparison 2008 vs. 2012
Table 6. Comparison of the incidence by individual years, women.
2008 2009 2010 2011 2012 pe po
n=222 n=254 n=325 n=280 n=272
Potassium dichromate 2.3 4.7 3.4 4.3 2.9 0.578 0.780
Cobalt chloride 7.7 7.9 8.0 7.5 7.0 0.993 0.862
Balsam of Peru 11.7 12.6 10.8 12.9 9.6 0.736 0.464
Epoxy resin 1.4 0.4 0.9 1.1 1.1 0.853 1.000
Fragrance-mix I 8.6 7.1 74 10.0 5.5 0.363 0.212
Nickel sulphate 18.0 20.5 16.0 19.6 23.5 0.212 0.150
Kathon CG 2.3 4.7 4.3 4.3 5.1 0.578 0.106

... level of significance of the chi-square test for comparison 2008 vs. 2009 vs. 2010 vs. 2011 vs. 2012
b .. level of significance of the Fisher’s exact test for comparison 2008 vs. 2012

A significantly higher incidence of positive reactions
was demonstrated only for Kathon CG in 2012 compared
with 2008 (5.1% vs. 2.1%, P=0.032).

In 2012, a significantly lower incidence of positive re-
actions in cobalt chloride compared to 2008 (0% vs. 5.2%,
P=0.031) was shown.

For fragrance-mix I and Kathon CG, where the levels
of significance for the entire contingency table <0.05, sig-
nificant differences in the incidence of positive reactions
in individual years were not observed when using more
detailed analysis.
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No significant difference in the incidence of positive
reactions in individual years was demonstrated in women.

In 2010 and 2012 there was a significantly higher inci-
dence of positive reactions with cobalt chloride in women
(Year 2010: W vs. M 9.0% vs. 2.0%, P=0.012, Year 2012:
W vs. M 7.0% vs. 0%, P=0.003).

In 2008-2012 there was a significantly higher inci-
dence of positive reactions to epoxy resin in men (M vs.
W: Year 2008: 12.2% vs. 1.4%, P<0.0001, Year 2009: 6.6%
vs. 0.4%, P=0.001, Year 2010: 7.4% vs. 0.9%, P=0.001, Year
2011: 4.9% vs. 1.1%, P<0.0001, Year 2012: 7.0% vs. 1.1%,
P=0.005).
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Table 7. Comparison of the incidence in men and women for individual years.

2008 2009 2010 2011 2012
Potassium dichromate 0.116 0.339 0.785 0.783 1.000
Cobalt chloride 0.498 0.386 0.012 0.659 0.003
Balsam of Peru 1.000 0.870 0.563 0.863 1.000
Epoxy resin <0.0001 0.001 <0.0001 0.034 0.005
Fragrance-mix I 0.184 0.092 0.219 0.032 0.805
Nickel sulphate 0.003 0.001 0.001 <0.0001 <0.0001
Kathon CG 1.000 0.069 0.802 0.194 1.000

The table shows the level of significance, using Fisher's exact test.

In 2011 there was a significantly higher incidence of
positive reactions with fragrance-mix I in women (10.0%
vs. 2.9%, P=0.032).

In 2008-2012 there was a significantly higher incidence
of positive reactions to nickel sulphate in women (W vs.
M: Year 2008: 18.0% vs. 6.1%, P=0.003, Year 2009: 20.5%
vs. 7.4%, P=0.001, Year 2010: 16.0% vs. 5.4%, P=0.001,
Year 2011: 19.0% vs. 3.9%, P<0.0001, Year 2012: 23.5%
vs. 7.0%, P<0.0001).

DISCUSSION

The five most common contact allergens in the test set
included nickel, Balsam of Peru, Fragrance-mix I, cobalt
chloride and Kathon CG, closely followed by sensitivity
to potassium dichromate. In other allergens, the sensiti-
sation was demonstrated in less than 3% of the patients
(Table 1). Significant differences in sensitisation between
men and women were found. The order of contact aller-
gens causing sensitisation in women follows the results of
the entire cohort. Significant differences in the proportion
of allergens causing ACD were seen in the studied group

of men compared to the women, where instead of cobalt
and Kathon CG appearing among the five most common
allergens, we saw epoxy resin and chrome.

Regarding the hypersensitivity to nickel, a significantly
higher number of sensitised women (Table 2), not only in
the five-year average but also in each of the individually
studied years (Table 7) is not surprising. These data are
consistent with the outcomes of other studies carried out
in the Czech Republic and other European countries, and
are largely the result of wearing inexpensive jewellery’.

A high prevalence of sensitisation to nickel since the
end of the 1980s in Nordic countries was due to the intro-
duction of preventive measures aimed to limit the release
of nickel from objects in direct contact with skin. The first
such measure was taken in Denmark back in 1989 and
has gradually caught on in other European countries!®!,
According to current EU legislation, release of nickel in
products that come into direct and prolonged contact
with skin must not exceed 0.5 ug/cm?/week, and nickel
release from items inserted into pierced parts of the body
(not only during epithelisation after piercing) should be
less than 0.2 ug/cm?/week!.

25
20 /\//
. /\ /
— \/ Total
Women

10 Men

5

0 T T T

2008 2009 2010 2011 2012

Fig. 1. The development of sensitisation to nickel in the period 2008-2012.
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According to some studies, the established preventive
measures have reduced the incidence of contact allergy to
nickel. For example, young Danish women (18-35 years)
who had ear piercing before 1990 experienced a signifi-
cantly higher prevalence of allergy to nickel than women
who had piercings after 1990 (ref.!"'?). When analysing
the results of PT from 82 991 patients during the years
1992 to 2001 in Germany, sensitisation decreased among
women younger than 30 years from 36.7% to 25.8%
(ref.B3). In our cohort, a decreasing trend of sensitisation
to nickel in the studied period was not seen, not even
in the whole cohort, or in an isolated cohort of women
(Fig. 1, Table 4, 5, 6). Comparing our results with a study
conducted in the Czech Republic in 1997-2001 that in-
cluded 12 058 patients?, there was a slight increase in the
number of patients with known hypersensitivity to nickel
(in total 13.8% - 15.4%, women 19.1% - 19.4%). In com-
parison with the EU countries mentioned, it is therefore
clear that the Czech Republic has failed to reduce the
number of patients sensitized to nickel. The causes of this
condition can be seen in regionally different patients’” ap-
proach to the issue (obtaining information, fashion trends
- piercing, wearing cheap jewellery) and in terms of strict
compliance with the above legislation, especially outside
the shops.

The second most frequent contact allergen in the pres-
ent study was Balsam of Peru (11.6%), and within five
years the incidence of ACD induced by Balsam of Peru
ranged from 9.4 to 12.6%, the differences in the individual
years were not statistically significant (Table 4, 5, 6). Also,
differences between men and women were minimal and
not statistically significant (Table 2). The incidence of
contact allergy to Balsam of Peru in the present study is
clearly higher in comparison with other European stud-
ies**. The difference is obvious, though not as pronounced
as in comparison with the aforementioned survey con-
ducted in the Czech Republic?. The cause of the persistent
high incidence of hypersensitivity to Balsam of Peru is
mainly due to regional practices in topical therapy, where

it is contained in some external medicinal products for its
antiseptic effect and is very popular in non-dermatological
clinics for treating various types of chronic wounds. ACD
around leg ulcers is most commonly caused by this al-
lergen!*'®,

The third most common allergen was a mixture of fra-
grant substances, fragrance-mix I (7.1%). While consistent
with the literature, the sensitisation was more common
among women (7.7%) than men (5.6%). However, this
difference is not statistically significant (Table 2).

Through fragrance-mix I, we can diagnose up to 75%
of all allergies to perfumes’. Sensitisation to fragrance
substances occurs most often in middle-aged women'’. In
some studies in recent years, a decrease in the frequency
of sensitisation to fragrance-mix I was observed", in con-
trast to our group, where we observed a steady trend:
in the five-year interval, frequency of sensitisation to
fragrance-mix I ranged from 5.6-8.4% (Table 4).

The fourth most frequent allergen in the present study
was cobalt, where a significantly higher number of affect-
ed women (7.6%) compared to men (3.6%) corresponds
with the results of other studies (Table 2) (ref.>?). Allergy
to cobalt occurs less commonly as monovalent, and more
often as a combined allergy: with nickel in women and
chromium in men®!!,

After the introduction of regulatory measures by the
EU to replace nickel by cobalt in inexpensive jewellery,
there was legitimate concern that in parallel with a reduc-
tion in the frequency of sensitization to nickel there could
be a significant increase in sensitivity to cobalt. It appears
that this theory was not confirmed in practice.

A large Danish study of 19 335 women showed that
the prevalence of contact allergy to nickel decreased after
the introduction of preventive measures, and remained
constant in the case of cobalt!. Virtually sustained rates
of ACD to cobalt were also observed in our cohort, and
in the final year of monitoring, we even recorded a slight
decline (Table 4).

6
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3 —=— parabens

/ dibromodicyanobutane
2 Quaternium 15

-

1 _ . i —a

- !
0 T T T 1

2008 2009 2010 2011 2012
Fig. 2. The development of sensitisation to preservatives in the period 2008-2012.
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The top five allergens in the present study include
Kathon CG. It is a mixture of 5-chloro-2-methyl-4-isothi-
azolin and 2-methyl-4-isothiazolin in a ratio 3:1. Even at
low concentration, it is effective against bacteria, fungi
and yeasts, and therefore is widely used, for example, in
the cosmetics industry or for the preservation of industrial
fluids. In the Czech Republic, in 2011 a cohort of 2944
eczema patients demonstrated hypersensitivity to Kathon
CG in 4.1% cases'®, which is practically the same result as
in our present study.

These data document a significantly increasing trend
of sensitisation to Kathon CG in comparison with the
extensive studies carried out in the 1990s and at the be-
ginning of the millennium?3>’. The frequency of hyper-
sensitivity to other preservatives included in the standard
set (parabens, dibromodicyanobutane, Quaternium 15) is
significantly lower and ranges in our study between 0.5-
1%, which is consistent with the results of prior European
studies (Fig. 2) (ref.>?). This may perhaps be due to the
higher sensitising potential of Kathon CG in comparison
with other substances with regard to its widespread use,
since exposure to individual products should not be fun-
damentally different. The possibility of reducing the per-
centage of sensitised patients to Kathon CG is suggested
in some studies that have shown a decreased sensitisation
manifested as ACD when this preservative is used only
in products that are rinsed off and not in products that
remain on the skin®.

Another two allergens played an important role in the
studied population of men: epoxy resin and chromium,
which replaced Cobalt and Kathon CG in the group of
five most common allergens (Tables 1, 2).

Particularly striking, a statistically significant differ-
ence was observed in the frequency of ACD to epoxy resin
in men (7.7%) and women (0.9%) (Table 2); and in all
studied years (Table 7). In men, epoxy resin was the sec-
ond most common allergen, and overall, the seventh most
common. Epoxy resins are widely used in industry for
their strong adhesive properties, durability and strength.
They are used as adhesives for rubber, metals, plastics,
and are contained in hard paints and varnishes. They
are also used in floor surface treatment, and in electron-
ics, aerospace and automotive industries. Approximately
75-95% of epoxy resins are formed by polymerization of
diglycidyl ether of bisphenol A, and only 1% by the po-
lymerization of diglycidyl ether of bisphenol F (ref.?°).

Epoxy resins are among the most common occupa-
tional allergens, and due to their use it is logical that
men are more often sensitised?*?2. Sensitisation occurs
in people who work with uncured epoxy resin; fully cured
resin does not cause sensitisation. A high percentage of
occupational ACD to epoxy resin significantly contrib-
utes to the total number of sensitised patients even in our
group. Of a total of 45 men allergic to epoxides, 29 (64%)
were sensitised because of their jobs (Table 3). Most often
they worked as painters who used epoxy coatings, and
construction workers.

Contact allergy may arise not only through epoxy res-
ins, but also from the curing agent and diluents added
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to the epoxy systems?’. This type of hypersensitivity is
another common cause of occupational ACD. Clinical
manifestations of ACD to epoxy resin are most often seen
on the hands and forearms, but it is not exceptional for
the face to be affected through airborne exposure?’2223,

Given that epoxy resins are increasingly used materi-
als, the literature reflects the increasing incidence of cases
of ACD by epoxy resins. The importance of preventive
measures in the form of consistent education of workers
about occupational hygiene, to avoid contamination of the
skin with epoxides and wearing adequate protective gear
is increasing®. Further development will show whether
prevention will be effective.

In the present study, chromium was also among the
top five allergens in men. Hypersensitivity to potassium
dichromate has been shown in 3.9% of all patients: 4.8%
in men and 3.5% in women. Higher frequencies of ACD
caused by chromium in the male population are common,
although the difference in the incidence of hypersensi-
tivity to chromium in men and women was not statisti-
cally significant. Men are often sensitised by contact with
hexavalent chromium contained in cement>®?. To reduce
the risk of sensitisation, regulatory measures were adopted
by which ferrous sulphate is added to cement to reduce
the content of hexavalent chromium. The EU regulation
limiting the content of chromium in cement has been
in force since January 2005 (ref.>?*). According to some
studies, positive results of these measures to reduce the
incidence of contact allergy to chromium in workers in
construction have been noted®?.

CONCLUSION

The proportion of individual allergens in the European
Standard Series in the etiology of ACD within EU coun-
tries is, in the long term, rather similar, although some
differences and changes over time can be identified based
on the results of extensive studies. In our study consist-
ing of a sufficiently large group of patients, we aimed to
capture the proportion of individual allergens from the
European Standard Series causing ACD in recent years,
and to compare the results not only with the results of
previous studies concerning the frequency of contact aller-
gens in the Czech population in 1995-2005, but also with
the results of studies conducted in other EU countries. In
comparison with other countries the rising frequency of
hypersensitivity to nickel is slightly disturbing. Although
nickel is generally known as a strong sensitizer and re-
mains the most common contact allergen, in some coun-
tries the number of sensitized patients was significantly
reduced through consistent compliance with legislative
measures and proper awareness.

It was found that the trend in the Czech Republic is
the opposite, and it will be necessary to consistently edu-
cate patients about the risks of wearing cheap jewellery
containing nickel, especially in situations where the trader
is not able to demonstrate the permissible concentration
of nickel in the product. If rigorous prevention within
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the next ten years leads to at least a 5% decrease in the
incidence of hypersensitivity to nickel in the Czech popu-
lation, it will be considered a success.

Measures that could significantly reduce sensitization
to Balsam of Peru appear to be less problematic. Since a
significant portion of patients is sensitized to Balsam of
Peru during therapy of chronic wounds, education of phy-
sicians in all fields of specialization should have a positive
effect. The situation is eased by the previously mentioned
advent of modern dressing into medical practice, which is
likely to push medicines containing Balsam of Peru used
in these indications into the background.

In the case of the two other important contact aller-
gens, which in our sample represented epoxy resins and
chromium, it is necessary to expect sustained exposure
of a particular group of people working in a specific field
of production. As for the prevention of contact hypersen-
sitivity, it is therefore necessary to focus on the correct
job title of each employee and the rigorous observance of
hygiene rules, including the wearing of protective gear. In
the case of chromium, limitations of chromium in cement
according to EU legislation seem to be promising.

Use of a variety of cosmetic products, especially for
women, is practically a matter of course, therefore a sig-
nificant reduction in sensitization to fragrance mix I or
Kathon CG can hardly be expected. One of the measures
that could alleviate the percentage of sensitized individu-
als to Kathon CG is the use of preservatives only in prod-
ucts that are rinsed off and not in products that remain
on the skin.

ACD will still be one of the most common dermato-
logical diseases. However, the frequency of the disease
can, to some extent, be positively affected by objectify-
ing the most common contact allergens in the area and
introducing the proper preventive measures. Changes in
lifestyle, fashion trends or the introduction of new tech-
nologies are some of the factors explaining why the role
of individual allergens in the development of ACD may
change over time or is regionally different. Similar stud-
ies with a sufficiently representative sample of patients
should therefore be carried out again at certain time pe-
riods. Given that the patch test is a simple, non-invasive
and economically feasible method, similar studies can be
carried out without major difficulties.
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