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CONTACT DERMATITIS

Changing delayed-type sensitizations to the

baseline series allergens over a decade at
the Zurich University Hospital
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AND GUNTHER F. L. HOFBAUER!

Biostatistics Department, University of Zurich, Switzerland

Background: Patch testing detects delayed-type sensitizations and may show changes in prevalence over
time.

Objectives: To compare sensitization prevalence to our baseline series allergens during the years
2000-2004 to results from 1990 to 1994.

Methods: We analysed baseline patch test series allergens from 2000 through 2004.

Results: 4094 individuals were patch tested to the baseline series (mean age 45.4 years, males 41.7%).
The highest sensitization rates were found for nickel sulfate (19.3%), fragrance mix (10.4%) and Myrox-
vlon pereirae (7.8%). Compared to 1990—1994, methylchloroisothiazolinone (and) methylisothiazoline
(MCI/MI) and neomycin sulfate sensitization decreased and lanolin alcohol, thiuram mix and ammoniated
mercury sensitization increased.

Conclusions: Current sensitization rates are similar to those across Europe. Reduced sensitizations to
MCI/MI and neomycin sulfate and increased sensitizations to thiuram mix and ammoniated mercury
chloride may well be because of changes in exposure. The current group comprises a higher proportion
affected by leg dermatitis and may thus explain the higher sensitization to lanolin alcohol. Comparing
patch results over time shows important changes in sensitization prevalence.
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Patch testing, introduced by Jadassohn 1896 (1), is
the standard procedure for detecting allergens that
cause allergic contact dermatitis. A patient with
suspected allergic contact dermatitis is usually tested
with the baseline series, and optionally, according to
the patients contact and occupational history, with
additional series. The baseline series is continually
adapted according to changes in the environmental
and occupational exposure (2).

We expanded the previously published study (3)
from our department, which covered the years
1990-1994, with patch test results of 4094 patients
from our department during the years 2000—-2004.

This allowed us to assess trends in sensitization rates
over a decade.

Materials and Methods
Patients

Between 2000 and 2004, 4094 patients with sus-
pected allergic contact dermatitis were patch tested
with the baseline series allergens by us. All patients
were informed in writing before patch testing that
topical steroids on the back, phototherapy, sun
or sunbed exposure or systemic immunosuppres-
sive treatment were not compatible with patch
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testing. At the time of patch test application,
the skin was visually inspected for tanning and
the above exclusion criteria were ascertained ver-
bally. If any of the exclusion criteria were ful-
filled, patch testing was deferred to a later time
point. The study protocol was approved by the
local Ethics Committee for Research (Ref. Nr. EK:
Nr. 827).

Patch testing and test substances

Patch testing was performed in accordance with
national and international guidelines (1, 4). Briefly,
test substances were applied on the upper back
of the patients for 2D, using Finn chambers®
on Scanpor® tape (Hermal, Reinbek, Germany).
Reactions were assessed on D2 (first reading) and
D3 (second reading), in special cases again on D4
(third reading). Patch testing and the first reading of
the skin reactions were carried out by the same three
assistants of the patch test clinic and supervised by
dermatologists. The second and the third reading of
the skin reactions and the interpretation of the results
were performed by dermatologists.

All substances were bought from Hermal GmbH,
Reinbek, Germany.

Data analysis

Both test results and personal data of patients
were entered into the ALLDAT software (5) (devel-
oped by Stiiben, Erlangen, Germany). The test
results were recorded as follows: — no reaction, ?
doubtful reaction, +, ++, +++ weak, moderate,
strong allergic reaction, irr toxic/irritant reaction.
Test results ‘+’, ‘++’, ‘“+++" were considered to
be positive, ‘—’, ‘?’, and ‘irr’ to be negative. The
personal data contained name, date of birth, sex,
occupation, date of patch testing, clinical diagnosis,
and localization of skin changes.

All statistic analyses were performed using the
statistical package spss 15 (SPSS Inc., Chicago, IL,
USA). Statistical significance was determined with

the Chi square test for trend, as recommended by
Uter et al. (6), and the Linear-by-linear association
test. The significance level according to the Bonfer-
roni correction was set at P < 0.005.

Results

Patients

Of the 4094 patients tested, 2388 (58.3%) were
female and 1706 (41.7%) were male. The mean
age was 45.4 (£17.9) years. The four age groups
A, B, C, D (<30, 30-44, 45-59, >60 years of
age) consisted of the following percentages: 22.7%,
28.2%, 26.2%, 22.9%.

Demographic characteristics of the study popu-
lation according to the MOAHLFA index (7) are
presented in Table 1. About 10.6% of the patients
suffered from atopic dermatitis. The percentage of
patients with the hand, the leg, and the face as pri-
mary site of dermatitis was 36%, 6.5%, and 19.8%,
respectively.

Eighteen percent of the patients were housekeep-
ing and cleaning professionals. Other common occu-
pations included ‘office work™ (16.8%), ‘retired or
unemployed’ (13.5%), ‘nursing’ (7.4%), and ‘metal
working’ (6.5%). The ‘food industry and gastron-
omy’ were represented less (5.7%), as were the
occupations ‘construction’ (2.7%), ‘hairdressing and
cosmetic industry’ (2.6%), and ‘painting’ (1.4%)

Sensitizations

Table 2 summarizes the 13 most common sensitizers
of the baseline series during the years 2000—2004.
The most common allergen causing positive patch
tests was nickel sulfate with a sensitization rate of
19.3%, followed by fragrance mix and Myroxylon
pereirae with 10.4% and 7.8%, respectively.
Nickel allergy was found to be almost four
times more frequent among women than men.
In women, the most common sensitizers follow-
ing nickel sulfate in females were fragrance mix,

Table 1. The MOAHLFA index (4), summarizing important characteristics of the study population

Year of test 2000 2001 2002 2003 2004 2000-2004
Number of tested patients 1046 923 813 669 643 4094
MOAHLFA (%)

M Male 41.8 40.7 43.8 38.4 43.5 41.7
O Occupational dermatitis n.d.? n.d.? n.d.? n.d.? n.d.? n.d.?
A Atopic dermatitis 16 9.5 7.5 8.5 9.3 10.6
H Primary site: hand 37.5 332 36 37 36.7 36

L Primary site: leg 16.8 12.8 17 16.3 20.8 16.5

F Primary site: face 21 22.5 19.3 17.6 16.6 19.8
A Age, >4 57.9 57.5 60.1 58.1 62.4 59

2Not determined.
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Table 2. Frequencies of the 13 most common contact allergens of the baseline series in Zurich during 2000-2004

Male

Female
2000-2004 (n = 1706)

2000-2004 (n = 2388)

Male + female
2000-2004 (n = 4094)

Sex

Year of test

Min Max

(%)

+/++H+++

Max

Min

(%)

+/++H+++

Max

Min

(%)

A4+

Substances

8.7
9.4
7.7
5.7

5.7
5.9

6.1

(7.2)
(8.3)

123
(6.7)

24.8 34.1

(28.0)

669
285

23.0

7.3
8.2
6.7

1

(19.3)

792
427

1. Nickel sulfate
2. Fragrance mix |

142

16.4

8.0
7.2

(11.9)

13.5

(10.4)

114
70
80
49

12.3

(8.5)

204
227
121

9.6
10.0

(7.8)
(7.3)

(4.9)

318

3. Myroxylon pereirae

2.8

“4.1)

13.6

5.5
22
4.4

9.5)

4.7

297
201

4. Cobalt (II) chloride

7.1

34
2.1

4.7
(2.9)
2.5)
(2.6)

2.1

8.8
6.2
5.7
7.0
3.9
2.9

3.7

(5.1

7.6
4.8

2.7
3.7

2.2

5. Potassium dichromate
6. p-Phenylenediamine
7. Lanolin alcohol

3.5

(5.1

122

4.2)
(3.6)
(3.6)
(2.9
(2.4)

2.1

171

4.0
34
35

1.1

3.0
2.8

(4.4)

4.2)
(3.6)

104
(2.3)

101

4.3

147

1.4

1.1

45

5.4
3.6

2.8

2.5

146

8. Ammoniated mercury

9. Colophonium
10. Thiuram mix

35
44
37

3.0

85

2.6

120

3.6
3.1

1.4

1.4

(2.6)
2.2

1.9
1.4

1.9
1.4

100

2.1

34

11. Methylchloroisothiazolinone

(and) methylisothiazolinone

12. Neomycin sulfate

13. Propolis

0.6 2.5

1.1

(1.3)

(2.0)

22

2.8

1.6
1.5

(2.5)

59
47

2.7
2.3

1.3

1.4

2.0)
(2.0)

81

2.9

34

2.6

(2.0)

81

M. pereirae, cobalt (II) chloride, potassium dichro-
mate, and p-phenylenediamine (in descending
order) (Table 2).

In the male group, the most common patch test
allergen was fragrance mix, followed closely by
nickel sulfate, M. pereirae, potassium dichromate,
and cobalt (II) chloride (in descending order)
(Table 2).

Table 3 shows subgroup sensitization rates for sex
and age, respectively. Both nickel sulfate and cobalt
(I) chloride allergies were predominantly present
in young women (A, B). In the male proportion
of the study population, they were most common
with men aged 30—44 (B). Positive patch test results
to fragrance mix both in women and men were
increasing in frequency with age. Almost half of the
patient population with sensitization to M. pereirae
were older people (D). Positive patch test results to
potassium dichromate were predominantly seen in
women aged 30—44 years (B). p-phenylenediamine
causes contact allergy primarily in young women
(A). Sensitizations to lanolin alcohol were mainly
seen in women aged 45-59 (C). Ammoniated mer-
cury induced sensitization predominantly in young
females and males (A). Positive patch test results
to neomycin sulfate were most prevalent in aged
women (D).

Discussion

We evaluated the frequencies of allergic reactions to
the allergens of the baseline series to show trends of
contact allergy to those substances. Knowledge of
changes in frequencies is essential for introducing
preventive measures. Comparing our test results
with the data from Bangha and Elsner (3) distinctive
trends became apparent. It is important to keep
in mind, that although the evaluated trends of
frequencies of some sensitization rates may show
true changes of exposure to those allergens, we
cannot rule out that these changes may actually
be because of a different composition of the two
compared study populations.

While the sex distribution in the two study
populations is similar, the age distribution shows
a difference. Interestingly, contrary to observations
which found an increase of age over time in patch
test population (8) (The increase of age over time
in patch test populations seems to be a general
phenomenon), the percentage of young patients
aged below 45 years was slightly higher in our
study.

Nickel sulfate was the leading allergen in our
study (19.3%), with especially high sensitization
rates among young women. Bangha and Elsner (3)
reported a declining trend of nickel sulfate. How-
ever, compared over a decade, such trend was no
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longer detectable. A nickel directive was issued by
the Swiss government in 1995 (9), similar to the
EU Nickel Directive from 1994 (10). One explana-
tion for the static sensitization rates to nickel sulfate
could be a slow enforcement of the nickel directive;
another reason could be that sensitization occurred
prior to the directive. However, with these regula-
tions in action, we expect a decrease in nickel sulfate
sensitizations within the next decade, especially in
the group of young women.

Potassium dichromate used to be a common sen-
sitizer in the male population, particularly among
construction workers. As preventive measures were
introduced, the frequency of sensitization to potas-
sium dichromate in males dropped (11, 12). The
declining trend observed by Bangha and Elsner (3)
was no longer evident after a decade. We see a
balance of frequencies in the male and female popu-
lations. This observation was also made by the Net-
work of Departments of Dermatology (IVDK) (13).
Interestingly there were especially high sensitization
rates among women aged 30-44 (6.1%; Table 3).
This could be explained by a particular exposure to
leather (14, 15).

Bangha and Elsner (3) reported a declining trend
of nickel sulfate and potassium dichromate sensi-
tizations; however, compared over a decade, such
trend was no longer detectable.

The trend of sensitizations to lanolin alco-
hol (wool alcohols): a common ingredient in
many ointments, rose from 1.7% in 1990-1994
to 3.6% in 2000-2004 (P < 0.001) because of
increased sensitizations in the female pool (from
2.0% to 4.4%, P < 0.001). Our sensitization rates
are slightly higher than the ones reported by the
European Surveillance System on Contact Allergies
(ESSCA) (16). As the risk factors for developing
allergy to lanolin alcohols are female sex, advanced
age, and lower leg dermatitis (17), the reasons for
the higher sensitization rates could partly lie in
the increased number of individuals with leg der-
matitis in our study population (1990-1994: 10%,
2000-2004: 16.5%). It should be mentioned that
while positive reactions to lanolin alcohol are often
highly represented in patch test populations, these
reactions are often clinically irrelevant being irrita-
tions (i.e. in the setting of a so-called angry back
syndrome (18)). As studies showed, sensitization to
lanolin alcohol (i) is extremely low in the normal
population (19), and (ii) continued use of products
containing lanolin did not impair healing in leg ulcer
patients sensitized to lanolin alcohol (20). Balancing
adverse events and limited clinical relevance on the
one hand and increasing sensitization rates on the
other hand, the continued inclusion of lanolin in the
standard series should be critically reviewed.

We observed a decrease in methylchloroisoth-
iazolinone (MCI) (and) methylisothiazoline (MI)
sensitization from 3.2% in 1990-1994 to 2.1%
in 2000-2004 (P < 0.001). The decrease was
apparent only in the female part of the study
population (from 3.9% to 2.1%, P < 0.001). Similar
findings were described in other European coun-
tries (7, 21-23).The diminished number of indi-
viduals with sensitization to (MCI/MI) could be
explained by a lower exposure because of its sub-
stitution with methyldibromo glutaronitrile and a
restriction of MCI/MI use in cosmetics, regulated
by the European legislation (22, 24). Preservatives
are relevant allergens in daily practice. As such
substances are rotated in everyday products (22,
25), our findings corroborate the recommendation
to closely track the changing use of preserva-
tives (26, 27).

Neomycin, a topical agent against infections of
the skin and mucous membranes and systemi-
cally for gastrointestinal bacterial decontamination,
caused less positive patch test reactions 2000—2004
(2.0%) than 1990-1994 (4.0%) (P < 0.001). The
decrease in sensitization rates to neomycin sulfate
was seen both in the female and male population
(female: from 4.9% to 2.5%, P < 0.001, male: from
2.7% to 1.3%, P < 0.002). The declining trend as
well as similar sensitization rates were observed
by the ESSCA and the IVDK as well (16, 28).
The declining trend could be because of the fact
that neomycin was more popular in the treatment
of eczema and contact dermatitis a few decades
ago, and that prescription rates have dropped sig-
nificantly (29).

Positive reactions to thiuram mix, a marker
for rubber allergy, have increased from <1.4%
(1990-1994) to 2.4% (2000-2004) (P < 0.0001).
ESSCA reported similar sensitization rates (16). The
rising trend in our study could be because of an
increased exposure to rubber, i.e. latex gloves, as
the awareness of occupational hazards of human
immunodeficiency virus infection and hepatitis has
increased (30). A rise in sensitivity to thiuram mix
until 1994 has been reported by the North American
Contact Dermatitis Group as well; however, this rise
was followed by a decrease in sensitization, proba-
bly because of greater use of vinyl and non-natural
rubber latex gloves in healthcare professions (12).
Assuming a similar shift in glove components takes
place in Europe, similar shifts in sensitizations to
thiuram mix may be seen in the future.

Sensitization to mercury can be detected by
patch testing with both ammoniated mercury
and thimerosal. Our baseline series contained
only ammoniated mercury. We found significantly
more positive reactions to ammoniated mercury in
2000-2004 (3.6%) than in 1990-1994 (<1.4%)
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(P < 0.0001). Compared to the results of the
IVDK study, our sensitization rates are slightly
higher (13). Especially high sensitization rates occur
among females and males aged below 30 years
(9.3%, 4.9%, respectively) (Table 3). This could
be explained by exposure to childhood preventive
vaccinations containing thimerosal (31, 32). Fur-
ther testing with thimerosal would be necessary
to confirm this. However, cross reactivity between
these allergens should be taken into account (33).
Furthermore, the higher sensitization rates in young
women could be because of exposure to mercury
contained in cosmetics. It is important to mention
that in most cases sensitization to mercury has
no clinical relevance, except in patients with oral
stomatitis after exposure to dental amalgam (31, 32,
34). Therefore ammoniated mercury was excluded
from the baseline series in 2006.

The rising trend of sensitization to fragrance
mix [ and M. pereirae, observed by Bangha and
Elsner (3), did not persist. However, over the years
2000-2004 we noticed a decrease in sensitizations
to fragrance mix (Linear-by-linear association test,
P < 0.001). A similar observation was made by
the IVDK (35) and by Danish dermatologists (36).
The decrease in sensitization rates to fragrance
mix I during the years 2000-2004 could partly
be because of a reduced exposure owed to 1999s
EU recommendations (37). As sensitization rates
to M. pereirae remained steady over the years
2000-2004, the prevalence of sensitization to M.
pereirae relative to fragrance mix was rising, a trend
also observed by the IVDK (35). The persisting
sensitization rate of M. pereirae in contrast to
the decreased rate for fragrance mix could be
explained by the increased use of other fragrance
compounds cross-reacting with M. pereirae, but not
with fragrance mix 1. M. pereirae, in contrast to
fragrance mix I, thus may assume a marker function
for fragrance sensitization in a broader sense (38).

Propolis sensitization rates at 2.0% were
slightly lower than sensitization rates from ESSCA
(2.9%) (16). Only included into the baseline patch
test series in recent years, no comparison for
propolis over time was made.

In spite of a certain variation in our study pop-
ulations over a decade, we feel that patch test
sensitization rates may be a valuable indicator for
changing trends in contact allergic dermatitis and
may yield important regional information, comple-
menting more broad-based data such as the IVDK
registry.
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